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SCIENTIFIC AMERICAN SUPPLEMENT No. 1774. 

THE DOUBLE-DECK BRIDGE OVER THE WEAR. 

A COMBINED RAILWAY AND HIGHWAY BRIDGE. 

BY THE ENGLISH CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 


A i akw double* deck brllgc ha* lx on constructed 
mr th Ulwr V\<ar I nghtnd to accommodate both 
tallnal an 1 hfghro'id (raffle The town of Sunde r 
land numbering sotn 1 0 000 i ooplt la fairly evenly 
dlvld d I) two n the two bank* of the river For aev 
ml y era tin necessity <f lmpren d <omntunl«atlon 
hitwun Ih oiioHiti batiks haa lain fill At last the 
various sut rounding lo al bodies tin town of Sundtr 
land and tin North Kaatfrn Hull road dec Ided I) 10 m 
I In in the cue Mon of a large bildK suited to all 
claim * of traffic Ih outcome waa the oreetlon of 
the massive bridge ahown In the a companylng lllus 
tratlona The lower d < k Is restricted for pedestrian 
nnd v hh ular traffic and Is piactl ally the property 
of th Hnndcrland municipal authorities while the 
ui per deck carries the railroad track and is the prop 
erty of the railroad 

The election of a bridge at the point desired waa 
no easy matter The shipping traffic on the waterway 
demanded that ample headway should be ptovided 
for vesaels and that the construction Hhould be so 
c arrli d out an not to lnte rfort w Ith t lu launchc s from 
the shipbuilding yards on eltbei side The designing 
of the structure and the whole of the subsidiary work 
In connection th tewlth were carried out by Mr 
(hnrhR A Harrison US the chief engineer to the 
North Pastern Kallroud Ilia design comprised a 
tildgc 1 220 feet In length b tween abutments tom 
tense el of three shote spans each of .00 rest and a 
main river span 130 flit long and sr feet abivc high 
\atei Iii addition theic was much vetv heavy ap 
I roach work sinet the railroad to gain the bridge 
has to Is arrli 1 al a high level The lowei desk ha* 
an «wrail width of 64 f el there being a projection 
of some lit, let on elthet Hide of the main glider 
e art) lug a foot sidewalk and a f wt si a < for gas 
nnd vatt r mulns the transoms being cantllcv red out 
on ea h side for this putpos Th <1 ti width <f the 
roadway within the bridge Is 26 f U with a lear 
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height between the surface of the road and the under 
side of the railroad deck of about 14 feet On the 
shore span* the girders are 30 feet In height through 
out while In the ease of the. river spans the ends ate 
0 feet in height curving to 4. feet In height at the 
center The railroad deck earrles a double tratk 

The contract was secured by Sir William Arrol ft 
Co I tel the bulldom of the Forth Bridge to whose 
courtesy wc arc indebted for the accompanying illua 
(rations Construetlonal work was commenced early 
In 190 r The piers are built of granite those for the 
river span being 48 feet wide above the plinth by 
2 r feet in thickness They aro built In two reetangu 
lar shafts 16 feet in width connected at the top by an 
arch On I ho south side tbs pier Is carried on a 
steel caisson mcaauring 63 feet In length by 35 feet 
wide and 41 toot deep and sunk to a depth of 75 toot 
below high water maik by superimposed weight the 
material within being excavated under compressed air 
Thu work was so carried out that the top level of the 
masonry superstructure was kept Just above high 
water mark so that the necessity of a cofferdam was 
avoided The height of the pier from foundation to 
coping level Is 170 feet The pier on the north bank 
rests upon a concrete foundation which was laid with 
In a timber cofferdam 

Tho erection of the shore spam* was carried out 
rapidly and uneventfully and it wa* In connection 
with the main rlvor span that the greatest difficulty 
arose The traffic on the waterway precluded the pos 
slblllty of carrying out thl* section other than upon 
tie overhang system the girders being carried out 
member by member from oltlur side and finally con 
meted up in the center 

The method by which this was accomplished Is 
dearly shown in the accompanying illustrations The 
u lin bearings of the rlv t hi an were first set In post 
Mon and tho first pieces »t the lower booms laid The 
md v rtleal members were plae d In position When 
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theli correct position and nthti adjustments were et 
f»eted packing steel blocks were Insetted between tin 
main girders of the shore and river spans In such a 
manner as to secure an even distribution of tht 
strains The upper boom* were temporalUy connected 
to the shore span When the adjustments had been 
completed the diagonal members of the bay were erat 
ed os well as the Hooting to seeure lateral stiffness 
Temporary steel towers were then creeled on each 
pier above the end member* of (hi span* and an 
c bored to the shore Bpan as tllubtiatod there towers 
lelng 70 feet In height As the overhanging section 
proceeded outward the weight was supported by 
means of ties This waa the procedure succeanfully 
adopted In the erection of the Forth Bridge The 
greatest load to which any one set of supporting ties 
attached to one girder was subjected amounted to 710 
tons Successive bays were erected in this manner 
until the two overhanging sections hod approached 
each other to within 8 feet 
The top and bottom booms of ea h girder ate 4V 
feet wide by 3 1 / fed deep and the lattice framework 
wind bracings are spaced 24 fee t apat t betwae n the top 
booms about 3% feet deep The girders are divided 
into panels by vtrtleal membere spaced 12 fed apait 
The total weight of a single glrdct In the river si an 
Is 960 tons and altogether about 8 r 00 tons of Bteel 
work have been worked Into the whole structure 
In the offle tnl tests prior to the ope nlng of the bridge 
under a load of twelve locomotives n presenting nearly 
I 200 tons the river span showed a deflection of about 
I Inch The lower deck will cairy a street ratliond 
track for the electric cars of the Sunderland Corjtora 
Mon which contributed $7 0 000 towaid the scheme 
as will a* the provision of a considerable extent of 
necessary land while the total cost of tho bridge was 
approximate ly $2 2 r 0 000 In addition to the bridge 
Itself thue are n arly two miles of approach for the 
rallrn-vd to gain the high level 
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A I«mi nox unlike a ccal box Is not necessarily a 
1 1 of furniture f >r the dining or drawing room T< 
suit the purpose It Is Intended for It Ih boun 1 to be 
i n v or It w ould b m. lr ns so that a log box pun end 
slnipl is no ornament to a 100111 The tdcu w< have 
In il w Is to cciul litc the advantages of a log box with 
M ow fa hall sloe I < r hi at and (hiB wc show In Mgs 
1 and 2 It should If possible Ih* made of oak oi fall 
Ing Mat Am rlean white wood can be stained oak 
dor end makes a verr govd substitute There Is 
n thing Intilcate in tho cinstruction It want* to be 
Irong of course, and no Joints should be obtrusive 
In order In accomiltsh this end the front and back 
in I t into giwives 

1 Ig t she ws om c f tho sides The height Is 2 feet 
i n h s tilth at bottem V Inches and at top 12 
Inc lies made cut of & Inch wood or not less than % 
in h 1 Ik 4 shows the front (or back piece as they 
me 1 clli alike) with lln ends cut In the form of a 
si oiilch i oi re bale to let Into the grooves in the side* 
It m asures th Inches square not Including the re- 
l it s Tin grooves fer tin bottom of the box come 3 



Inches from the flow line and instead of cutting a 
shnildcr In the bottom board bevel the edges down 
cn both sides to fit If l. Inch wowl Is used the 
griovcs sh uld lie U, Inch wide and nearly H Inch 
dci[ and If thinner wood Is used they must be pro¬ 
portionately lc bs The width necessitate! a Joint In 


each perl A glued Joint Is strong enough provided 
the edg s to he Joined are shot quite I rue not too 
n etch gl ie us d and that well rubbed out by working 
Me two boaiils together then securely clamping until 
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quite set The hollows at the bottom aie cut out with 
a frame saw and the heart shape holea with a keyhole 
saw baring first prepared an opening with a twist 
hit 

To put the parts together Jay one side on the floor 
face downward glue In the front and back, slide the 
bottom In (gluing It also) and then fix the other side 
on seeing that, there Is no twist In the box before the 
glue sets and finally binding it tightly round with 
strong cord 

When ret fix a 2-lnch malleable Iron bracket (one 
that has no stay) to each corner inside and under 
neath the bottom glue several small blocks of wood 

The seat Is 15 Inches wtda, with the grain of th# 
wood running at right angles to the front, the flap 
or lid Is 16 Inches long and the fixed part 8 inches 
the lid being hung with a pair of 2-inoh brass butt 
hinges 

TO fix the 3 Inch part of the seat drill a % Inch 
hole with a twist bit through It Into the front and 
back of the box then fit and glue in wooden pega of 
the same material and also glue two or three small 
wood blocks underneath to the side of the box. The 


arm rests or raps for the sides are 14 Inches long and 
1’ Inches wide grooved underneath and glmd on 

If (ho box is made of oak a* a finish rub In sonic 
raw Unsred oil and repeat the i r cc ss two or thre a 
times unt 11 the oil 1 b well i ubbed In but If made of 1 
whit.wood gel some oak water stain (not varnish 
stain) and apply It with a piece of sponge allowing 
one coat to dry well before putting on a second the 
number of applications depending upon the shade re¬ 
quired then rub In the oil as directed above and tho 
result will be Infinitely hotter than varnish—Tho 
Woodworker 

The Telephone Engineer, In a recent Issue describes 
a relay that has been devised for use with the tele 
phone receivers of wireless telegraph systems It con 
sists of a step down transformer the secondary of 
which Is connected to an electrolytic detector while 
the primary Is connected to a telephone receiver The 
former has a resistance of 450 ohm* and the latter 
a resistance of 8 ohms One end of a carbon rod rests 
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on the diaphragm of the telephone receiver, whde the 
opposite end engages a egrbon bloc*, the* forming a 
microphone The aeoohd telephone ie placed tm dr 
cult with this microphone and a battery, end thus re¬ 
produces the “wireless' signals so teudly that-they eta' 
be heard throughout a large room. i 
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THE HORSE-POWER OF A WATERFALL/ 

HOW TO DETERMINE THE VALUE OF A WATER POWER. 

BTf W. T. RYAN. 


Up to a fsw rear* ago water power* were usually 
bought for a * song and water wheels were Installed 
U the business Increased without first ascertaining 
the actual horse power of the stream Now however 
the available power has increased in value to a point 
where both owners and users find It desirable to de* 
termlne beforehand as nearly as possible how much 
power there Is available 

It Is the purpose of this article to point out the 
print I pal things the owner or purchaser should know 
and to present simple methods for making an estimate 
of tbe available power 

The first thing to be done Is to determine the ape 
clflc conditions which nature has established the prin 
ctpal Items being average maximum and minimum 
rainfall drainage area runoff evaporation absorp¬ 
tion available head flood and minimum discharge of 
(he stream 

Them are (wo factors which enter directly Into tbe 
determination of a water power the quantity of water 
flowing down a stream per unit of time and the fall 
oi head available The fall or head should bo de 
ttrinlned by a competent surveyor This head is us 
ually limited by the cost of the overflowed lands It Is 
advlsabli to at company the surveyor when he runs 
his levels In ordor to see that no little drainage 
dilihes or natural outlets are overlooked which might 
Ik draining many acres of valuable land and which 
would be rendered useless when the water Is backed 
up by the dam A county map Is a great aid In get 
ting the acreage of the submerged lands 

The mxt quantity to he determined Is thi quantity 
ot water flowing In the stream per unit of time It Is 
usual practice to gpt this In terms of pounds per min 
ut< This de tcimlnatlon Is extremely Impoitant and 
to lw accurate the measurements should extend our a 
perl dof si v oral years This usually being Impossible 
th< best that can be done will be to take measurements 
at (icrlods of low water If the observer Is a stranger 
In tbe community good Information as to these periods 
of tow water may be obtained from some of the old 
fishermen or hunters It Is not advisable to depend 
on the merchants or bankers foi this information If 
the stream Is large enough a government report may 
be had by applying to tbe United States Oeologhal 
Survey These reports are very valuable In making 
an estimate of the annual power but care should be 
taken In using the reports on maximum flood flow as 
in some Instances they are unreliable 

The quantity of water flowing In a stream may be 
fslrly well estimated as follows The velocity of 
water is obtained by means of a float In this method 
of measurement the velocity Is obtained bv observing 
the time It takes a light floating body such as a ball 
oi piece of wood so colored and weighted as to be read 
lly seen to pass over a known distance The surface 
velocity 1* then 

v = t-^t 

where I 1* the distance described between parallel 
transverse allnements whose distant o apart 1 b known 
and f = the time taken The velocity Is a maximum 
just below tbe surface and diminishes from that point 
both toward the bottom and toward tbo surface It 
is also a maximum near the middle of the stream dl 
mlnishlng toward the banks The mean velocity Is 
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about 83 par cent ot the maximum surface veloolty 
when the air I* still 
Therefore 

O = 0 83At» (1) 

where 

0 = discharge la cubic feet per second, 

Asaasw of transverse section of the stream In square 
feet, 

o tan maximum surface velocity In feet per minute 
when the air la still 

Ot sight experiments cited by Prof Bowser only one 
given e value (=083) differing more than 0 05 from 
088, while other* Obtained the value* 083 0 78 0 83 
ttfc 0 83 h 

(the horse-power available Is obtained from the for* 
»uta* 
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(0T (A) (635) 

H P - - (2) 

33 000 

where h = thn fall or head In feet 
An improvement over the foregoing Is to divide the 
stream into a nurnbti of subdivisions (Fig 1) In 
widths « «., « etc and mean depths of d d d, 
etc and with respective maximum surface velocities 
of v t, i, «b whlih may be determined either with 
a float or with current meters whence we may write 
0=087 (« d 1 +10 d Vj + w.d I, n (3) 
The use of double floats (Fig 2) Is preferred by 
many engineers Two balls of the same hulk and ion 
dltlon of surface one lighter the other heavier than 
water are united by a slender chain their weights be 
ing so adjusted that the light ball without projecting 
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above (he suiface buoys the other hall at some pre 
determined depth iJy placing several double floats 
across a stream and noting their velocity the avenge 
velocity may be quite accurately determined 

If a very accurate determination of the velocity 1 b 
desired a reliable current meter should be employed 
Theie ate three general methods for getting the vc loe 
ity with a current meter the singl point method the 
multiple point method and the integiatlon method In 
the single point method the current meter Is held at 
the depth of mean velocity which Is aboul 0 6 of the 
distance fiom the surface to the bottom This method 
Is used a great deal and Is sometimes railed the six 
tenths depth method In what Is known as the single 
point subsurface method the current metei is held near 
the surface nr Just low enough not to be nffeetPd by 
tho wind This method Is used when the meter cannot 
be. submerged to 0 6 of the depth on account of the 
swiftness of the stream 

The multiple imlnt method may be subdivided Into 
(I) the vertical velocity curve (2) surface and hot 
tom and (1) surface mid depth and bottom The ver 
tical velocity curve method consists of taking velocl 
tics at several depths equal Intervals apart and tak 
lng the mean velocity of the stream at the averagp 
of these values The surface and bottom method Is 
sometimes used for shallow streams with compare 
tlvely smooth beds The current meter Is held about 
six inches below the surface and about six Inches 
above the bottom and the mean of the two velocities 
Is taken as tbs average velocity of th stream In the 
top mid depth and bottom method the current meter 
Is held hIx Inches below the surface at mid depth and 
six Inches above the bottom Tbe mean velocity Is 
obtained bv dividing tbe sum of the top velocity twice 
the mid depth velocity and the bottom velocity by four 
lu the Integration method the meter Is lowered to the 
bottom at a slow unlf rra speed then back again to the 
surface l he total number of revolutions divided by 
the time gives tbe mean velocltv It Is well adapted 
for measurements under Ice and as a check on the 
point motbods 

In small sti earns the quantity ot water may be meas 
nred by means of a weir From extensive experiments 
at Lowell Mass with rectangular overfall weirs, J 
B Francis deduced the following formula 
0 = 333 (L — OlnB) B 

where 

0= discharge In cubic feet per second 
I = length of weir In feet 

H = distance In feet from sill of notch to level surface 
of water a few feet back 
it = number of contractions 

In general 

n = 2 when no edge Is flush with the sides or bottom 
of a channel (Fig 3) 

n = l when one end only Is flash with the stde of the 
channel 

s = 0 when both sides are flush with tbe sides of the 
channel 

The foregoing values of n apply only when the sec 
tkmal area of stream to very large compared with the 
area (LB) of the wetr If h to greater than 10 ff 
tbs effect of end contraction may be neglected without 
appreciably affecting the result, l should he equal to 


or greater than 3 B and p should be equal to or greater 
than .. H 

Ice formation has e inslderahlc effect on tho flow of 
streams hence due ailowame must be made for it It 
diminishes the trow, sei tion of tilt sti am and reduces 
the velocity of the wat i Some el tin riven In the 
northern Slat s have as low an efflcl my as Opr 
(put in winter iluo to he rot mat loti lu veiy shallow 
bmad streams with lough bottoms llu loss Is very 
Urge Dm aliowAm( must lie mad for both th( do 
crease of the ttansverse section of th stream and ttu 
icdmllon of thi velocity of How 

The qu Btlon of a good res rvolt 1 h a vuy Impor 
tnnt one In deteimlnlng thi valu« of a water power 
The use to whleh th power 's to be or may be put 
should be known Ih si/ of the leservolr depends 
veiy nuehon the valu of the land end In cold <11 
mates due allowan es must br mnd for Ice In ell 
mates where the hr fre res scveial feet thick the 
depth of the regervoh would have to be Increased con 
slderebly The following xaini 1c lllusttatcs tho im 
porlame of r Be rvolt b 

A eertaln stream has an atnllable It ad of 24 feet 
and a flow of 6((Ml < ubl fe t of w it i p r minute thus 
giving 272 avalist 1 horse tower \ t >wn on the 
river requires r 00 horse tower foi fn ir hours a day 
for lighting t urposes Th t owe r Is not snflle lent A 
res rvotr might be tut in te sfor wat t tor the re¬ 
maining twi nty hours rh storat, ai a would be 
(6 000) ( 0) (b(>) 

(1 10 

a res If the reservoir is on foot dm Tin total e.n 
etgv stored would b 

(6000) (24) ( ( ) (( r ) 

— - - '•00 

•M 000 

hot se t ewer bouts giving 

00 4 - 1 17o 

hoi se powei for foul hours will It is ampl for the 
town The energy required by th to wi at t n cents 
I e r kilowatt hour ir tenth | I 000 a v ar The total 
gross eainlngH Is usually the prlncqal factor which de*- 
t rntln s wbethei a reservoli tnay le used to ad van 
tnge 

BOTTLES BY MACHINERY. 

Tilt bottle making machine was born of necessity 
A French glass manufa turer was harassed by labor 
tie ubles in on way or another until at last ho shut 
down his plant Then he se t to work Dying la devise 
a machine that would take tho place of men In blow 
lng bottles It was not many months b foi mae hints 
were Installed and his work start d again This was 
the forerunner of the American machine that Is so 
nearly human that II can do Us work bettci than men 
and tan make bottles for 40 cents a hundred which tost 
"0 eents under the hand method 

The making of bottles was long believed to he tbe 
one branch of glass making that hand laborers could 
depend upon as being free fiom machine couipetlllen 
The lntrodue Don of tbe bottle-making machine ry < x 
ploded that theory and when the manufacturer tetlles 
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the advantages of the maehinemade bottle over tho 
handmade and adds that the numbei or bottles broken 
among handmade ones was 30 pci th tisaud as com 
pared with 3 per thousand machine mnd h limbos 
his argument against the old r nuthal . 

One of the boons of the new method Is th faet that 
pulmonary diseases which were very ft )ue nt among 
bottle blow ere have been almost entirely over me by 
the new method Passing the blowing tub ftein lip to 
lip spread contagion and the high death rat among 
glass blowers was attributed more to this than any 
one cause In the machines compressed air does the 
work that wss hitherto required of human lungs and 
the sick and doath rates hav both fallen off since the 
Introduction of the machines Mor Ilian V factories 
are now turning out machine made bottles The Spat¬ 
ula 
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GASOLINE AND ALCOHOL ENGINES/ 


COMMERCIAL DEDUCTIONS FROM COMPARISON TESTS. 


NVMlIsIH or WSI ITS AMI (II Mill COM.lt HIONB 
Sum v of the more Important tesullB and lonolusums 
stated m ttilM bulletin an summarized b< low 

1 Thi low heat lug value of coinjiktely denatured 
alloliol will tverage 10 00 British ihermal units per 
pound or 71 000 Biltluh lliumal nulla in r gallon 
Tin low hosting valiu of 0 71 lo 0 71 sinclflc grav 
jty gasoline will avuogi I0_u0 Hiltlsh thetraal units 
pir pound in 11 > too Bill mb tb< nnal unita pet gal 
Ion 

The low luatlng valui of a pound of alcohol Is ap 
proximate 1> six tenths of tin low beating value of a 
pound of gasoline 

A pound of gnsollut i quires approximately (who 
thi wilghl of all for inmphti combustion as a pound 
of ahohol 

1 hi heating \ ilm of a • ubl foot of an explosive 
nilxtuie of ahohol vupot and air having theorotlcally 
Just Hiith lint all lor i omplete combust ton la appioxi 
inalily equal to that of a iiihti foot of a similar ixplo 
slvi nilxtiin of gasollni vapoi and all—about HO Brit 
tsh thermal units p« r iiibh foot 
. Lxplostve mixtures uf ahohol vapoi and air ian 
lie inmprissed to much hlgtiu pressures in an cnglno 
evlimlor without pielgnltlng thin ran e xploslve mix 
tuns of gasoline \apor anel air The maximum pus 
sun of eompienslon that can be used without musing 
pie Ignition will In each ease depend paitly on Iho 
quality of Iht explosive inlxliui on 11n design of tbo 
engine nnd the Hpud at whlih it Is operated 
Tor 10 to l r hoisepowe r fomeyele stationary eii 
glnes of thi usual tvpe a mraprisslon pressure of 
ahout 70 pounds |ie i squsie liteli aho\< atmospheric 
whs found to Ih tin maximum that eoiilil he used for 
gasoline mixtures and ahout 180 pounds the mnxl 
muni that imilil Is used for alcohol mixtures without 
causing pri Ignition 

1 he maximum eompiesslon pressure that could be 
used without causing pr Ignition was In each ease 
I on n el to be the most advantageous fioni the standpoint 
of file 1 c e onomy 

1 When the degiee of eompiesslon Is In eneh ease 
that best suited to I he economical use of (he fuel deslg 
nated Home tvpca of gaHollm engines are b tier 
adapted to the servlet fm which they are designed 
than similar ahohol engines end ii c uua The nla 
tlvc amount of fuel consumed is tug dlsregauhd this 
Is also lrue when the degiee of compression is thtt 
oidlnarlly used foi gasoline nilxtuies as when dena 
turesl alcohol Is used In gasoline engines bill lu gen 
cral the ahohol engine la oi can he so designed and 
constructed as to Is equal to Ihf gasoline engine In 
ndHi lability to service 

A gisoHne engine having a compression pressure of 
”0 iiounds but olheiwlse as well suited to the eeonoml 
eal use of denatuud alcohol as gasoline will when 
using alcohol have an available horse power ahout 10 
ter cent greater than when using gasoline 
Wh n the fuels for which they are designed are used 
to nil quel advantage the maximum available- horse 
powe r of an alcohol engine having a compression pres 

huh of iso pounds Is about 70 per cent greater than 

that of a gasollni engine hating a eompiesslon pres 

sure of "0 piunelh but of the mine slzt In respeet to 

e\11nd i diameter stroke and Hpeed 

IVhe n dcnatimd alcohol is used In 10 to 1 r horse 
pow i four<vile stationary engines hating a comproa 
hion ) reason of approximately 180 pounds and the 
cngln s ni o|H>ralcd at their maximum loads the* 
111 ssuie h during explosion or combustion leach 600 
in '00 pounds Stationary gasoline engines In which 
the compiibblon pressure In some msc>s can be raised 
te IM) pounds are not usually built heaty enough to 
withstand such explosion pressures for any length Of 
time 

4 A gasoline engine hating the degree of compres¬ 
sion ordinarily used for gasoline mixtures will In gen 
eiul te quire TO per cent more denatured alrobol than 
gasoline pc r brake horse power per hour 

Gasoline and alcohol engines of similar construction 
hating degrees of eompreraeton best bultcd to the fuel 
sui piled will In geneinl require equal volumes of gaso¬ 
line and denatured alcohol respectively par brake 
horse i>ower per houi 

Gasoline engines of the usual four-cycle stationary 
tvpe will ordinarily consume about a pint of gasolins 
per brake horse power per hour when operated at 
abont rated load and with a reasonably favorable ad 
Justmenf of the mixture quality and time of Ignition 
When rarrylng light loads or carrying their maxi 
» Bulletin pi bliatwd by United dittos Geological SnrrtR *" 
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mum loadH gasoline and alcohol engines governed for 
constant speed require a greater quantity of fuel per 
brake horsepower per hour than when carrying their 
rated loads if rated a. about 76 to 80 per cent of their 
maximum loadH but unless the mixture quality and 
time of Ignition an adjusted to suit each change of 
load the late of consumption per brake horsepower 
l>er hour will In gt ncral Is le ast at maximum load 
und will Increase with decrease In load 

When any of the usual methods of governing are 
used to control the speed of gasoline or ahohol en 
glne-s the rate of fuel eonsumptlon per brake horse 
powe l per hour will ordinarily be about twlee as great 
at one third load as at maximum load A! the same 
lime an exeesalve rate of consumption of gasoline or 
deuatuted alcohol at any given load if due to the In 
enrrecl adjustment of the mixture quality and ttme of 
ignition only may ho as great as but not greater than 
approximately twice the minimum lequlrod before it 
will be notkeabh from outward Indications 

r rho thermal efflilency of alcohol and gasoline en 
glnes will In general Increase with tht pressure to 
which the charge Is compressed when Ignited 

Tho maximum thermal efficiency of 10 to 15 horse 
power fourcycle stationary engines of the usual type 
when opt rated with a minimum amount of throttling 
was found to Inelease with the eompiesslon pressuie 
/II "I ’ 

a< cording to the formula 27 = 1— I-1 for gaso 


line and JVrssl — 



for alcohol where JS — tho 


thermal efficiency based on the indkated hoise power 
and low heating value of tb fuel and P -the. lndl 
eated pressure of the charge at the end of the e orapros 
stem stiolee In pounds jn r square Ineh absolute 

6 A high thermal efficiency and a rate of ronsump 
tlon of less than a pint per brake horse powei pe r hour 
both foi gasoline and for denatured alcohol ran often 
he obtained when the degiee of compression the load 
the quality of the explosive mixture and the time of 
ignition an earefully adjusted A fair re prose ntation 
of the best economy values obtained taken from the 
re Bulls of tests on 10 to 15 horse powe t Nosh and Otto 
stationsiy engines and the corresponding thermal 
efficiencies are given in tile following table 


Results from Tests Made on 10 to 15 Hoise Power Nash 
and Otto Statlonaiy Unglues 


Fncl 


einaoliiic 

AJcoboJ 


■ ler.iuan Inch oboe nalm aph r» 

1 Dwral im Ljd tndlcutod hum | erwer and the. tower besting mine uf 
the tool 



7 When by means of a double carbureter gasoline 
und ahohol aie used simultaneously In varying pro¬ 
portions from practically all gasoline to practically all 
ahohol the most advantageous degrees of compression 
will vary from that found to bo the best for gasoline 
mixtures to that found to bee tho best for alcohol mix 
turcs 

Tests that wore made with aucb an adjustment of 
rompresaion Indicate that the total amount of fuel 
(gallons of gasoline -| gallons of denatured alcohol) 
required foi any given load is practically constant for 
the entire range of proportions from all gasoline to 
all denatured alcohol 

8 When water Is sprayed Into an explosive mtxtme 
of gasoline vapor and air as It is being taken into tha 
cylinder of an engine and is introduced at the most 
advantageous local Ion It may In many cases be sup 
piled In amounts up to as much water as gasoline by 
weight without affecting the performance of the en 
gine except as noted below 

The capacity or maximum available horse-power of 
on engine decrease* with an Increase in the percentage 
of water, by weight preeent In the explosive mixture 
of gasoline vapor and air 

When used in an engine having a constant degree of 
compression, the presenoe of water in an explosive 
mixture of gasoline vapors and air in quantities equal 
to or leas than the weight of gasoline does not increase 
or dccm*e the amount of fasolla* required to carry 


any given percentage of the correeponding maximum 
available load 

The pressure to whkh an explosive mixture of gaso¬ 
line vapor water and alt can be compressed in an 
engine eyllndci without pielgnltlng Increases with an 
Increase* In the percentage of water in the misture, 
and can be raised to about 140 pounds when the 
we Ights of water and gasoline are pqual 

That the amount of gasoline required Is not affected 
by an increase in tho compression pressure when pro- 
ignition is prt wanted only by the Introduction of water 
as above staled Is Indicated by Ibu icsults of Usta 
made on an engtne having a compression pressure of 
lit) pounds These tests are limited however and the 
icsultB are not conclusive 

9 Alcohol diluted with water In any proportion 
from de-natuted alcohol which contains about 10 per 
• cut of water to mixtures containing about as much 
water aa denatured alcohol can be. used In gasoline 
and ahohol engines if they arc properly equipped and 
adjusted 

When used in an engine having a constant degree 
of eompiesslon the amount of puie alcohol inquired 
for any given load increases and the maximum avail 
able horsepower of tho engine decreases with a dtmt 
nutlon in the percentage, of pure aleohol In the diluted 
alcohol supplied The rate of Increase and decrease) 
respectively Is suth however that the use of 80 per 
tent alcohol Instead of 90 per rent or denatured alco- 
lol has but little effect on the performance of the 
engine bo that if 80 per cent aleohol can lw had for 
l r per cent less cost than 90 per cent alcohol and 
could bo sold without tax when denatured it would 
be more economical to use the 80 pci rent alcohol 

When an engine is supplied with diluted alcohol, 
the comptc sston pressure that can be used without 
causing preignition Imreasos with an Increase in the 
I clientage of water by weight In the mixture hut no 
tests were made to determine the effoet of Increased 
compression pressure on the economy with which di¬ 
luted denatured aleohol could be used 

10 1 he relative hazard Involved In the storage and 
handling of gasoline and denatured aleohol is of par- 
thulai Importance lu considering their use as fuels 
roi marine and factory engines to be placed In the 
basements of offlee buildings In coast defense fortiflea 
(Ions oi in like places wheie a general Are would be 
likely to result from the accidental burning of the fuel 
stored or carried for Immediate supply or where the 
forming of explosive or Inflammable mixtures of the 
fuel vapors and air In the Immediate vicinity would be 
hazardous 

It is indkated by statistics and Is also the con¬ 
sensus of opinion of thoso experienced in handling 
gasoline, kerosene and aleohol that the baxard in¬ 
voked in the use of denatured alcohol is very much 
less than In the use of gasoline and possibly less than 
in the uao of kerosene but as yet the relative firs 
risk has not been definitely established Considerable 
work has been done on this phase of the Investigation, 
and a series of temts that will be of assistance in de¬ 
termining tho relative haaard involved in the nse of 
these fuels is in progress at the testing station of the 
United 8tatee Geological Survey in IHttshurg Pa 

11 In regard to general cleanliness such as ab¬ 
sence of smoke and disagreeable odors alcohol has 
many advantages over gasoline or kerosene as a fuel 
The exhaust from an alcohol engine is never clouded 
with a black or grayish smoke as is the exhaust of a 
gasoline or keroetne engine when the combustion or 
the fuol Is incomplete and It la seldom, It ever, clouded 
with a bluish smoke when a cylinder oil of too low n 
Are test Is used or an excessive amount supplied as is 
so often the case with n gasoline engine The odors 
of denatured alcohol and the exhaust gases from an 
alcohol engine are also not likely to be os obnoxious as 
the odor of gasoline and ltd products of eombnstlon. 

12 Very few alrobol engine* are being usedjn the 
t nited States at the present time, and but little hsa 
been done toward making them as adaptable as gaso¬ 
line engines to tho requirements of the various classes 
or service Engtne* for stationary, marine and trac¬ 
tion service, automobile*, motor trucks, and motor rail¬ 
way ears designed especially to tm denatured aleohol 
have however, been tried Vtte considerable success, 

The price of denatured afeobol Is greater than the 
price of gaeoliae, and tha quantity of denatured alco¬ 
hol consumed by oil atoteflt ttvtoe « ordinarily ***. 
strueted wl op erated ts te atafterai relatively gr*athr 
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MC ttrta to too development of process* tor tbe 
manufacture of a tee hrt from cbefcp raw material# 
wSakk mo generally available and it seems reasonable 
to expect tbat the price of denatured alcohol will even 
luUlly become aa low aa or lower than the price of 
gasoline especially if the price of gasoline advance* 
It alao aeema reasonable to expect a greater general 
improvement in alcohol eaginee than in gaaollne en 
gins*. 

When need aa a fuel denatured alcohol la not always 
ao deeped aa to be exempt from reatrlctiona placed on 
the ueo of gMoline by the rule* of lnaurance and 
tranaportatlon companlea or city ordinance* The ro 
atrictiona that are placed on the uae of denatured alco¬ 
hol are however never greater than thoae placed on 
tbe uae of gaaoline In boom place* they are such that 
the uw of an alcohol engine la permitted where the 


uae of a gaaoline engine la prohibited for instance 
alcohol motor truck* and automobiles are admitted to 
many of the ateamer plera in New York that are not 
open to gaaollne machine# 

Where the reatrlctiona placod on the ueo of Uena 
to red alcohol are leea than tboae i la ad on tl e uw of 
gaaollne or where safety and cleanllneas are irapor 
tant requisites the advantages to be gained by the use 
of alcohol engines In place of gasoline engines n ay be 
such aa to overbalance a considerable Increase In the 
fuel expense especially If the coat of fu 1 Is but a 
small i ortlou of the total expense involved aa In ft n 
the case Denatured alcohol will howev r ir bally 
not be used for power punoaos to any great ext nt 
until Its price and the price of gasoline be ome equal 
and the equality of gasoline and al ohol engines tn 
respect to adaptability to service required and qian 


tity of fuel onsumtd per brake horse-power which 
has been demonstrated o be possible becomes more 
generally realised 

A further gen ral develop nt In tl e design ard 
Construction of ngln s that w kerosete or heater 
diatill&t a and tl n r 1 i role ms may be reason 
ably ext acted and may d lay th xt nslve ut. of dc 
nat ired al ohol for son 1 on e b it aa yet om 

paratlvoly few data jerat tng thtn phase f tie 
g n ral lnv stlga Ion ar a allal I 8 me It v s lt,a 

tlons relating si in ally th ext nt ut d e ono y 

wltl wht I tl s l ai r tls a b us d as fuels f r 

1 r al 1 stlo e gin s of be types suit d I 

varl is las s of ser I o are 1 owever in i regress at 
(he tPBltig sta ton of 1 lnit d Stat s CcologI al Sur 
vey where a Hornsby Akrojd and a Mletx ft W elba oil 
engine have bee l lus ailed 


CAPTURED COMETS.* 

THE FAMILIES OF SATURN. URANUS. AND NEPTUNE 


BY H C WILSON. 


Is vol vl of Popular Astronomy Plate I Is a diagram 
of the comet families of tbe planets Saturn Uranus 
and Neptune drawn by Dr A O Slvasllan of Ana 
tolla College Maraovan Turkey One of our road rs 
has recently called attention to a technt al error In 
this plate and suggested that tbe diagram be revised 
and brought up to date This we have attempted to 
do aud tbe results are herewith presented 
Tbe error referred to Is a technical one resulting 
from neglecting the Inclinations of all the comet orbits 
to the plane of the ecliptic and drawing not their pro 
lections upon that plane but their trie forms as if 
they all lay In that plane Indicating by dotted lines 
the portions of the curves which lie below the ecliptic 
In the case of the Jupiter family of comets the incli 
nations are In general so small tbat the diagram con 
structed In this way gives very nearly the trne pro 
lection of the family of orbits Tn the case of those 
outer families the Inclinations average much higher 
so that a true prelection would not give at all the true 
forms of their orbits For example the orbit of tho 
Pons Brooks comet is Inclined 74 deg to the plane of 
the ecliptic The line of nodes or Intersection of tl e 
plane of the orbit with the plane of the ecliptic makes 
an angle of >64 deg with the line from the sun to the 
vernal equinox In order to get the true perspective 
of tbe orbit one must Imagine the right side of the el 
111 to to be lifted op from the taper and tipped over 
toward the left the dotted portion being tipped down 
ward and to the right so that the projection will ai 
pear much narrower than the true orbit and will llo 
almost wholly within the projection of the orbit of 
Broraen a comet The orbit of DeVlco a comet likewise 
most be tipped over through an angle of 8r deg so 
that it will be almost perpendicular to the plane of the 
ecliptic and will also lie almost wholly within the t ro 
jeetton of the orbit of Broraen s comet 
The orbit of Halleys oomet has an Inclination of 
141 deg and the Iongltnde of the ascending node la 67 
deg The inclination is ao great that the orbit must 
be tipped clear over to wttbln 18 deg of the ecliptic 
on the other aide so tbat as proje ted Its motion la 
backward (retrograde) and the aphelion point la In 
longitude 1*6 deg approximately Instead of 145 deg 
as shown on Plate I vol vl where the effect of tho 
Inclination was neglected 



COMET FAMIIIFS OF SATURN URANUS AND NEITUNE 


Tempel* comot (1886 I) also has an In Hi a 1 of 
more than SO deg so that its n otlon Is retr gra 1 
Its line of nodes lies more nearly longthwls of le 
orbit than does that of Hallers comet so tta tb 
change of position of the orbit whon corre tly i ro 
jected la not so marked as In the case of th latter 
comet 
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Ii th dlagrai Plate \ 1 ave gl en the true 

forms of all tl orbits ncgl ng I 1 II alions ex 
ept tha in the ase of Haleys and lout lea omets 
the orbl a have beet plotted to oriotqond to retro 
grade motion 

In tb dlagran Fig 1 tl tr irojo tlons or all 
tie orbits have been drawn to h sa e scale is on 
Ptate X A glance at these diaf.ru s si ows at on e 
tl o very marked change In posl ion of th orl Its f 
tl e Olbers Pons Brooks D \ 1 o and W stphal n eta 
wlen tley are correctly proje cd Th taths t tie 
Olbers and Westpbal comets i o long r read t l 
he orbit of Net tune at 1 hey si ull tr l illy not 
bo classified as belonging to th Net t i e fan lly Th 
fact that their descending no lee are near the orl It of 
Jupiter would rather point to th Ir b Ing members of 
tho Jupiter family 

If however we take tho position of th nodes as a 
rlterion none of the six omets whl I have b n 
reckoned In the N ptuno group really b long there 
Halleys and Broraen a have itelr nod s near the paths 
of earth and Mara DeVlco s at 1 P ns Brooks s belong 
to the Uranus group with Te tels and Coggia a 
None of these comets in th I pres nt orbits can ap¬ 
proach near enough to Neitune to have their orbits 
very seriously diet irbed by tl at t lanet 
Of the two comets In the Sat trn grout Patera s has 
Its descending node near th path of Sat un but tie 
nearer node of Tuttle a comet la fartl er from Saturn a 
than tt la from Jupiter’s orbit and It may be question 
able to which planet the latter com t belongs 
The elements which were employed In making tha 
given in Table I together with a rotor- 
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<nt( giving the authority for each In every (as*, we 
liav* sdxtMt what Beeimd to us to be the most reli 
abli *1* mints which have been published Those of 
Ililliys mini l ar* b* tug revlsid by the aid of recent 
obsi i vailons and ho will b* subject to Hllgbt changes 
lilt th< tline of p*r!h<lion passage 1h now known 
within a email frail Ion of a day and tho other *l( 
mints (annul change. very much 


Of the ten comets four only have been observed at 
more than one apparition, Tuttles has been seen at 
five apparitions Pons Drooks s and Olbera s each at 
two and Halleys at no less than twelve successive ap 
parltlons Peters s 184(1 VI must be considered as a 
lost comet since it has not been detected at any of its 
four returns since 1846 If Its period Is unchanged 
It Is due again In 1913 Tuttle s and Westpha) a com 


ets are also due in 1913, DeVicos should return about 
1911, Brorsen’s about 1938 Tempels In 1933, Others’* 
about 1960 Coggla s was due somewhere from 1906 to 
1909 but has not been detected, the period being un 
certain by two or more years Halleys has recently 
come into sight on its return for 1910 hut will not be 
visible to the naked eye until some ttmo In next April 
or May 


ACHIEVEMENT IN POLAR EXPLORATION.’ 

THE EXHIBIT OF THE PEARY ARCTIC CLUB. 


Fob tc viral yiaiH a ucoid of polar ixploiatlon has 
bun on exhibition at On Museum of Sutural IllRtorv 
In tki (<ud (uirldnr lnum d lately off I hi main foyer 


farthest north 86 deg 14 min loathed in 1895 the 
Duke of the Abiu/zls (Cagnls) itcord 86 deg 31 
min made In 1000 and the northernmost point of all 


the red cord maiklng Peary h latest expedition spannod 
this remaining distance and a small Hag floated at the 
(inter of the Arctic map to la ar retold to the. larger 
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THK PKARY ARCTIC CLUB KXHIBIT 

A un It map j ulntnri ni the llnor *h »p Pcurj , mule U the North 1 H. 



PRKUHUKlt RIDQK Iff WORTH POLAR IOB, BR0WIS8 OHH Of THI MfflGOLTIRB Of ARCTIC TRAVXL. 


Here on two fifteen foot maps painted on segments of 
a glob* fasti n< d to the wall have boon indicated the 
routes ot Ai th and Antarctic expeditions 
On fleptemb *i bth the Anti* map Bliownd Nans*ns 
* H*.piloted fain tho Ancrksa Muean Rotund. 


Omly RxpwUttoe Jbim, UH 

ACHIEVEMENT IN POLAR EXPLORATION. 

87 deg 6 min, gained by Peary on April 86th, 1906, 
but the routes went no nearer the Pole than these 
points, and from them stretched untraversed a region 
known to be more than two hundred miles wide on all 
Bide# of the Pole Os September 7th, 1W3, however, 


American gag that was left on April 6th, 1909, waving 
over the drifting tea wham half the year to day and 
half to night. 

This achievement, strive* for by many men of w..« r 

MUons, marts M mat la history, It cl** • 
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tarjr of Arctic research, which century in turn waa the 
culmination of a period of three centnriee of explore 
Um, if we count the exploits of whaling and sealing 
Tceapta and the early expeditions in search of a short 
mater route from western Europe to the Orient Some 
facts hare been discovered some things proved not 
true and the Held is clear for new achievement along 
other lines to the end that man may hare a fairer 
understanding of the universe in which he finds him 
self 

On the morning of October 13th an exhibition by 
the Peary Antic Club was opened in the west wing of 
the Museum The presentation in this exhibit is un- 
usually vivid A half hour In the hall leavos one im 
bucd with the feeling that he has actually traveled into 
the untenanted world around the North Pole In tho 
first place the exhibit is installed to give an effect of 
simplicity and severity of much uninterrupted space 
cold white surroundings and few objMta Those in 
charge were careful not to draw on the Museum s well 
filled storehouses of Arctic materials to such an extent 
as to destroy this atmosphere of severity In the sec 
ond place because of the nature of tho exhibit every 
thing speaks of adventure of a difficult life often of 
narrow escape and sometimes of disaster This is 
true throughout from the relic of the wrecked Po¬ 
laris —a battered life boat that sits as a signboard 
just outsldo the entrance of the hall to the view of 
the Polaris in Thank God Harbor—an Immense can 
vas at the far end Hveiy object in the place seems 
to lake on life as a representative of the daring work 
of somi explorer 

In imagination we s us the sleeping bags displayed 
near the entrance with their voluminous fur folds 
wiapptd about th< traveler shutting out the savage 
cold We see the sledge» not as meio dead frame 
works of wood but as attlvc aids to man In our 
awakened fancy they have iced runnors and loaded 
w tth provisions thev < ut deep trails as with dogs and 
drivers they pass always on Into boundless Ice and 
snow 

The mounted dog placed here to Illustrate tho 
Eskimo method of harnessing brings to mind the long 
double ranked teams or the fan shaped teams of eight 
as Peary drove them dragging their burdened sledges 
olxying word and whip day after day until too weak 
to help the ixpidltlon longer oxcept by giving their 
bodies sb food to strengthen their fellows while those 
who have read Northward Over the On»at lee recall 
Peal y s tribute to the dogB of that Journey Faithful 
noble servitors My only consolation is the 

knowledge that like ourselves you did not suffer pain 
The starvation waa so gradual that when at last your 
lives went out tho end was painless as oui 

own would have been had It not been for you The 
mounted musk oxen the many shaggy brown pelts 
wound about the pillars and the numerous skulls plied 
upon the floor bring to mind forcefully the depend 
ence of tho explorer upon these animals for food We 
got a more vivid understanding of the eagerness with 
which he has many a time searched the ground for 
musk ox tracks and a more keen sympathy with his 
fear when he saw one or more of the great cicatures 
that his eyes blinded by the Incessant glare of the lie 
would give a false aim at the critical moment 

The realism of the exhibit la increased by the work 
of a newly Invented automath sUreopthon placed In a 


of op«n water that the explorer saw In reality aim of the map however is to Bhow the route of 

The central and most striking feature of the hall Is Peary s last or eighth expedition financed by the 

a map painted In color on the floor over a space 10 Peary Arctic Club 

feet by 00 feet in dimensions It presents the ap- The story graphically spread out on the floor con 
proach to the Pole from North America only the more cents more than a years time and a distance of 800 

frequently used of the two principal paths of exploia geographical miles from Capi Vork northward to the 
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AM EXPLORERS TRAIL LKfcT AC THK ICR KOOT OV THU COAST OS OKINMKL1 LA NO 
Onsly hx| till n May IW 

lion namily the route between Nova /cmbla ind Poll Th xt dltloll Hturl ri fr« tn C a| e Yf rk August 

Finn* Josi f Island Hit dim t course from Em opt nnd 1st travillngui Smith Sound Itr allied (bh Ah x 

that through Davis htiult Baffin Bay and Smith andi r August 18th and kirt ling r Si i ti mb r -ml 

Sound a lano of opin water stretching northward bi the lath r plate lilng abruL TOO mil s distant from the 

tween fh renland on thi east and the line of Arctic Pole At ( apr Sheridan tin Koos v It nnialmd in 

Anierhan Islands ixtendlng from Labrador to LUos winter quarters us Is indi at d by tin jvneon 0 f a 

mere 1 and on the west This map therefore does not small model of th bout pin id on th mnp at this 

show th* rout of Nansen nor does H glv* that of tin point On March 1st a f*w dayB lefvre tli* sun rose 

Duke of the Abiurzl since both of these men made abov thi horizon aft r th ling Ar tic night the 




TU "MORRIS X JEStTP,” A PEART SLKD0B THAT RIAOHKD THK BORTH POL*. 

Tttn on tb« lawn i f Lbi Noswua after tta Mam (torn th# Arctic 
ACHIEVEMENT IN POLAB EXPLORATION 

darkened alcove at the right of the ball Through its their approach from the Old World H does mark the ahdge Journey ixgau a Jourm v of men than too miles 

display of picture# (uninterrupted from nine In the points reached by Markham and Parry In 1876 by over drifting lee Through th*s too mil*H no living 

morning until five In tho afternoon) the visitor Is car- Greoly In tsgl and by Lockwood and Brsinard in thing is to b* found for musk oxm and caribou range 
ried Into tho heart ft? the Arctlce He looks on boata 1882 It ehows at Cape Morris K Jtaup and (ape no farther north than Cape Mori Is K J sup the north 

and men. slsdgoo ARd dogs, in action, he sees in these Bridgman, the limit of exploration by Peary in 1900 trnmoet land while seal walrus and narwhal are 

pictures the very and icebergs the self and marks conspicuously the farthest north of the found only along the waters tint margin the land 

mm pr ess ure ridfogo? ’tMRgfp" of Joe and tbe load* same explorer as reached April 3Sth, 1906 The chief The rest of the trip as traced shows a veritable 
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* dMh lo the Pol* On March lltfa 84 deg north waa 
passed and a a eek later 81 dog north waa reached 300 
mil) a from the Pole By March 27th the expedition 
1 * 88 ) d 87 dog north and April 2nd 88 deg north only 
120 mlUu from the Pole and farther north than any 
human being had ever befort penetrated Only four 
days latt r tump waa madt at th< lourncy 8 end and 
tin Amcrltan flag was flying at 00 deg north 

linro Is scarcely anything In the Peary Are tie 
( lull k exhibit outside of thlB map that attracts more 
attention than a sledge on the west sldi of the ball 
amonf, piles of inusk ox caribou and walrus hides 
e ratiH or skulls and antle rs and the many other things 
that the Roosevelt brought siuth with her stowed 
away In every available place even dtylng In the rig 
glnt. Though i nly a sledge it hi ems dese rving honor 
for It bear*) this legend A slidgs that reached the 

1 ole In reality sueeess lias come to point explora 
tion through use or tin shilge as a means of travel 

Heft n 1820 HhlpH alom win usi d Whin froxen In, 
nn tx| edition was delayed until a time of thaw It 
was not until the at ond or third voyage of Pairy and 
the at ond of Hit John Ross that Is In 1821 and 1874 
tlal sledging expeditions began and the fact was diB 
ovind that let whieh arrests the progress of the 
ship forms the highway foi the sledge 0tnie thal 
time there has been gnat advanu in slidge const rue 
tlon la the light of which ra t it Is Interesting to 
eomiar the sledges In the poss salon of tht Museum 
This sledge that nut Ind tht Jolt Is 12 feet long and 

2 feet wide It consists of two wooden runnuis curved 
upwaid at both ends and wooden slats classing the 
runners social Inches apait and bound loosely to 
them by thongs of wait us hide Light and flexible It 
is abl to list and dip through th« snow of steep dn 
scents witheul the slightest Injury to Itself and has 


show also coats made by fastening together many small 
bird skins 

There Is much suggested also In the matter of Arc 
tic travel aside from what has already been noted 


lie open at their title pages and oovsrlng the time 
from the work of Blr John Roes to the preemit, ferrite 
further investigation 

Aa a whole the exhibit haa a note of triumph in U. 


A MUSK OX. AMD A POLAR BKAR 
Peary Arctic (lub Kxl Ibit 


surely | roved Its HI news for Are Me travel 
1 he exhibit Is instructive as lo the manner of main 
talnlng life In the dime ull environment of the Arctic* 
A ease Is tilled with the skins and tools used In Igloo 
building another contains kayaks haipoons and vttl 


ous Ashing anil hunting iiaraphernalla From the. facta 
brought out lure we learn the total dependentu of the 
Fsklmo ot Me few animals of the region particularly 
the walrus md the seal Still other eases contain gar 
mtnts of fur fur of fox seal, and reindeer They 


One case contains the Instruments used In exploration 
inch as sextant chronometei and compass and beside 
these whieh tell of the sue cess of Belenee In Invention 
and or explotatlon In making use of this Invention are 
elramatleally placed various cruel implements and ves 


sets fashioned by the Eskimo from oopper taken from 
the wreck of Sir John Franklin* Ship Aa treking 
label, ‘A Century of Arctic Exploration," caUa atten¬ 
tion to still othsT oases contalaiag the mtay keeks de¬ 
scriptive of expeditions t* the Ayothm Thee* beaks 


There Is triumph. In the discoveries to science of lands 
and waters In the Improvement in life for the Eskimo 
through the intervention of dvlUred man in the final 
diroe l route that Poary made and the American flag 
floating above the top of the world In the map on 
the floor The visitor reads also a greater triumph 
than these for one who has heard accounts from lips 
ol northern explorers or has felt a choking Ip the 
throat over the experiences recorded In some of the 
vivid writings of these same men realties the hard 
ship Involved In polar exploration the years of pri 
vat Ion and physical distress of sacrlflc of all that to 
ordinary mortals makes life worth living He knows 
that there has been set before the world an example 
of what above moat things makes life worth living— 
the indomitable courage and iierseverance that ends 
In accomplishment 

A NEW MAP OF THE WORLD 

Unufk the piesldeney of Col 0 C N Grant R B 
Diree tor (,cnernl of the Ordnane* Survey aa chairman 
a eongicsB has just been opened at the Foreign Office 
of delegates of the British and certain foreign govern 
ments to consider the possibility and expediency of 
making a fresh map of the world The proposed scale 
Is 1 l 000 000 or nearly 16 iuU** to 1 Inch It la 
hoped to arrive at some unform oet Of symbols and 
conventional signs for adoption by all nations Some 
recommendations formulated by the committee conatl 
tuted In 1 ondon In 1886 are advocated In the name of 
the International Congresa They comprlae (a) poly 
conic projection upon each sheet Independently on the 
middle merldlen the limiting meridians being scribed 
at intervals of 6 deg reckoned from the meridian of 
Greenwich and the limiting parallels at intervals of 4 
deg from the equator and each sheet showing an area 
of 4 deg in latitude and 6 deg In longitude (b) a 
kilometer scale with a scale in miles If desired on 
each sheet, (c) brown contour Base complemented it 
may be with color tints st vertical intervals of 800 
maters or multiples or parts of 200 meters from sea 
level (d) the distinguishing of roads and tracts suit 
able for vehicles from those which are not suitable, 
and (e) Latin characters for the lettering and In dif 
ferent forms for natural and artificial features but to 
meet cases In which Latin letters are not used the 
sheets to be produced In two editions for nati onal and 
International purpoaes —The Builder 

To detonates concrete proportions for greatest dens¬ 
ity a writer suggests experiments with a reoeptacl* 
holding 4 cubic fast, as, for example a IB inch sowar 
pipe By using two or three slses of crushed stone 
properly proportioned a denser concrete may be Ob¬ 
tained and cement and sand saved If there are two 
sisea of stone, one passing a l^ Inch and the other a 
94 inch ring, the latter should be screened to remove 
all that will pass a H Inoh screen regarding this m 
sand Then 8 cubic feet of the smaller and 8 enblo 
feet of the larger atone are well mixed and put Into 
the pipe sad tha top of the mixture marked on the 
side- A mixture ef SH cubic t*et of the larger stan* 
and IV, oubte teat of the smaller stone and a n amb er 
ot other p r oport i o n! nr* them tried, and the mm «f* 
teg the lente totem* will glv* the deaaeat and strong* 
oat mmm tte teote m* and oemont, 



PARI UP iUK NOR1H POLAR HKOIOM8 SHOWIMft LINKS OP APPROACH 
PROM AMKHICA AMO SUROPK 
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uses or barelite.* 

ITS ELECTRICAL AND ELECTROCHEMICAL APPLICATION. 


BY L. H. BAEKELAND. SC.D. 


Ik my first paper on Bakallto road before the Amerl 
ru Chemical Society t I have set forth the theoreltial 
reaaona why we may consider Bakellte C or the final 
product, as a polymerised compound anhydride of a 
phenol-aloohol and methylenglycol 
1 have explained then and there how I have sur 
ceeded In producing this compound through Indirect 
synthesis by the action of oxybeniyl alcohol on for 
maldehyde as well as by direct action of phenols on 
formaldehyde The latter method la the more avail 
able one for practical purposes and consists in heat 
ing under proper conditions a mixture of phenols and 
formaldehyde In presence of a catalytic agent prefer 
ably small amounts of bases or alkaline substances 
According to the conditions of operating I have 
succeeded In carrying out the process In three phases 
designated as A B and C 

A Is the initial product of condensation ptoduced 
b) elimination of water and contains probably one or 
more hydroxyl groups In Its molecule 
B is the so-called Intermediate condensation pro 
duct a higher anhydride ovolvod by further ellmina 
tlon of water In the case of ordinary phenol we 
then have oxybenayl methylenglycol anhydride the 
formula of which may be represented as 

CH.-C.H.—O-OH,—C.H.—O—( II. 
—t .H.-O-CH.-C.H.-O-fH.-r.H. 


C is the polymer of B and can bo represented by 
n(C ,H„0 ) 

or its bomologs In case the other members of the 
phenol serleB be used 

It Is the final condition in the bakellte process 
This product C Is characterised by the following pi op 
crtles 

It Is a hard structnreli ss mass which may be pr* 
fared in transparent or In opaque <<mdltton Its coloi 
varies from that of colorless glass to amts r iolor or 
dark ruby or brown It Is harder thin shflla« hard 
mbber or celluloid but misses the flexibility of lli« 
two latter substances and this Is Its main defect On 
the othor hand It withstands all solvents and most 
chemicals nslats boiling water attain and superheated 
steam and oils Heating dots not melt It nor <-\en 
soften It to any serious extent Bolling tomentiatcd 
sulphuric acid destroys It so does toncentratcd nitric 
add but It withstands dilute sulphuric add hydro 
chloric add and chlorine It can stand temperature 
of 100 deg C and over At the temperature of melt 
Ing glass It chars and carbonizes without enttrlng into 
fusion In Its (Inal condition it tan be sawed <ut 
bored and turned on tho lathe but It can no longer 
be molded for practical purposes In other woida 
when It has acquired condition 0 It Is no longer a true 
plastle so that all operations of molding or shaping 
must preferably be carried out in Its earlier stages 
In its final stage It 1 b tasteless and odorless and an 
excellent Insulator of heat and electricity 
In cost of production It can very advantageously 
compete with any known plastic 
For all prartkal purpose? we use A as raw ina 
terial to start with The latter Is obtained In four 
varieties each of which may be preferable according 


to the special purpose In view 
Brtra thin liquid A Is a thin liquid of gnat pone 
t rat Ing power and therefore Is btst fit for Imprcgnat 
tag such bodies which absorb liquids with some dtffl 
cutty as for Instance wood 
Liquid A Is another variety of which the consistency 
Is about that of molasses syrup It can be made con 
siderably thinner by slight heating Longer heating 
at SO deg to 70 deg C thickens It gradually so that It 
can become pasty, still longer heating at this tempera 
tura may convert It Into B which Is no longer fusible 
but still remains soft while hot 
Dissolved A Is a mixture of A with a small amount 
ot alcohol which can be further diluted to proper 
strength by the proper addition of alcohol If an 
fXOMM of alcohol be added to It the whole dissolved 
mass may repredpttate and separate Itself In two lay 
ers, a lower viscous one containing the precipitated 
A. and a supernatant thin liquid containing mainly 
the added alcohol Acetone redtswlves this precipitate 
Tho alooholk solution dries In about the same way as 
shsHac vanish, hut drying at ordinary temperatures 
or evea somewhat higher temperstnree doee not bring 
tho layer beyond the stage A, In other words this 



varnish layer remains fusible and soluble Only at 
relatively high temperatures and In presence. ot suit 
able amounts of catalytk agents does It transform 
finally In hard soluble C In all cases where the 
ioatlng Is rather thick or where It Is applied on porous 
surfaces like wood It becomes absolutely essential to 
carry out tbe heating In a bakcll«>r tinder suitable 
pressure as explained below bo as to avoid air bubbles 
and blistering 

Solid A A brittle Irregular opaque translux nt 
or transparent mass of about the tonslstency and brlL 
tleneea of ordinary rosin or tolophonlum It can Is 
made In different degrees of hardness from a varlity 
which molts at 40 deg l 1 or under to a modulation 
which me Its only at 100 deg ( ot over If hiated 
for a few hours at about 70 deg C It slowly hatdenH 
more and more then changes Into B The main chat 
aiterlstic of Solid A Is that It still is fusible and sol 
uble in caustic soda as well as In at clone or In a mix 
ture of alcohol and acetone 

It can be easily giound to a fine iowder and mlxtd 
with any variety of fillers and thus becomi very well 
suited for tho manufacture of moldt d obJe< tg 

Solid A at first sight rusemblen very closely B It 
has the same appearanie Is about of equal brittleness 
but B If heated does no longer melt although it softens 
and beiomes rubber like Furthermore B Is Insoluble 
in neutral solvents ax tone and phenrl may swell It 
somewhat but not dissolve It How the valuabli prop- 



A BAKF1IZFR 


itlcs of A are utillred In prattle* we shall ste lattr 
t n 

In tie different modifications of the hakillte jr»- 
fss the aim In vlow Is to product tin final pioduct 
C but In as far as C Is no longer plastle all foimlng 
shaping molding or mlxln' is eairkd out In the 
tartier stages 

ThlH Is axompllshed either by transforming dlictt 
I) A Into C In one single operation or In othir taste 
specially In rapid molding processes II Is found more 
convenient to thange A Into B then remove H from 
the mold and afterward ihange It Into C without the 
use of a mold In some other tase the molding or 
shaping prongs Is started from B and the latter la 
then changed into C by the vppllcntlon of heat 

Whether stage ( is arilved at directly from A or 
indtiectly from B the quickest result and the best 
product Is obtained by beating at relatively high (pm 
peratures say 160 deg f or over But as at tempera 
tures above 100 deg C A dissociates Into gaseous 
products and causes tho resulting mass to lie iiorous 
and aron^y 1 found it necessary to heat under pres 
sure Without this precaution tho resulting mass will 
be technically wtrlhlest. 

If the heating occurs in dosed molds or closed \es 
sets tho so developed Internal pressure may be suffl 
dint to counteract the chemical dissociation which 
causes porosity 

In all other cases the heating should be conducted 
In a so-called bakellser aa shown by sketch 
This Is an apparatus consisting essentially of an 
inner chamber where the objects are placed and In 
which by means of a suitable pump air can be com 
l reused to 100 or ISO pounds this pressure is main 
tatned during the heating A steam Jacket hosts tbe 
chamber to a temperature of 140 deg to 180 deg ( 
equivalent to about 54 pounds to 150 pounds of steam 
The higher the temperature the shorter will be tbe 
bakelislng process which converts everything Into C 
In such cases where Bakellte Is used In presume of 
substances which cannot stand such high temperatures 
as for instance wood wood pulp or paper somewhat 
lower temperatures should be used and the operation 
takes more time All these conditions have to be ad 
justed after direct experiment for each different m» 
terial For substances like asbestos or other mineral 
fillers It doee not matter If temperatures ss high as 
*00 deg C and very long bakelislng be used 
The different applications of bakellte can be dl 
ridsd summarily Into block-working processes lm> 


piegnatlng processes coating processes and molding 

pl OX HS H 

in some cases one or more of these processes are 
carried out conjunctively 

Slot k uurktng Ibis process suggests Itself natu 
rally to the mind and can be carried out In many 
wayH The simplest manner Is to heat a mixture of 
1 he nols and formaldehyde under pressure In presi ncc 
of a condensing or atalytl agent say a small amount 
of a base But It Is moi advantageous to start with 
one of the vailctks of A d m nbeel above Th* A 
may b« simply pouitd In a me Id or mixed first with 
] Igments colors oi suitable filling mate rials for In 
stance asbestos clay mi s horn black Iron oxide 
sawdust wood i ulp hnelv divided metals mica abra 
slves giaihite etc and thus i reduce an endless varl 
ely of compositions more oi less suitable for certain 
s] etlal purposes By heating the masa at 140 deg to 
180 deg C undei suitably Increased pressure the 
whole solidifies to a solid block which haa the exact 
shape of the contain*! and can easily be removed 
theiofrom because thoe Is a slight shrinkage The 
process may take from ont to two or three hours ac 
cording to the hI/c of th* block the temperature and 
the amount of bah umcI If organic fillers are used 
which are destroyed by to> high temperatures as for 
Instance wood pulp then the minimum temperature a 
must be preferred and th time of heating must be In 
creased accordingly No sue h restrtctlona exist for 
mineral fillers 

The so obtained bln ks can now be sawed cut turn 
ed iiollshed and shaped in about the same way as 
ivory or bono Is handled 

For laige blocks the following difficulty presents 
Itself In the final act of polymerlxatIon the masa 
contiacts In volume and as It is rather difficult to 
carry out the heating In a sufficiently gradual manner 
It may happen that the crust ts transformed In C be 
fore the lu at has mndc Its full action felt In the center 
This may cause tents oi cracks through the mass 
Furthermore t lb very hard and difficult to cut saw 
or turn The n fore It 1s cable r to simply continue tho 
luatlng until stage B ts re a Ind and then cut tbe lat 
tei to tbe proper shape then H Is submitted to fur 
thei action of heat uni 11 II is * hanged Into C 

1 should mention that B while slightly warm Is soft 
snd somewhat elastic and cuts about as easily Sb Swiss 
cheese, yet if heated further it doe* not liquefy nor 
change Its original shape The transformation of A 
Into B does not neeel to be carrk d out under pressure 
It may be accomplished simply by beating for a few 
honiB at temperatures not exceeding 70 deg (' any 
of the varieties of A tithei in an air stove or In a 
water bath The. progress of the reaction can be easily 
followfd by the toueh Tbe A will thicken more and 
more until it Is no longer fusible and feels elastic In 
about the same way as coagulated gelatine. When 
this stag* Is reaehed B cau be te moved from Its re 
xptacle and be cut to proper shape oi the block can 
simply be tooled and stored awav for future puipoaos 
On cooling B becomes bard and brittle but If dipped 
in hot water It becomes soft again and regains its 
former elasticity 

In order to change B into ( It can be lusted to 
proper te tup* rature In a bakelt/* r as desc rlbod above 
B Is no longer attacked by hot water as A Is and for 
that reason It may be simily uated lu an ordinary 
autoclave containing water in about the same way as 
rubber Is vulcanised foi d ntat purposes with this dif 
Terence however that higher temperatures should be 
used than are permlsslbl lu the rubber process 

Molds are here entirely superfluous and the objects 
so treated will retain perfectly their shape Tempera 
tures of 160 deg C te 1"0 deg f art quit* suitable 
but I have used with Impunity term ratlins as high as 
200 deg C and over 

I mention this fait for persons who are acquainted 
with rubber vulcanizing and who arc Inclined to oairv 
out bakellrlng at too low Umpcratures or too short a 
time Indeed over vuk anlrlng Is a constant menace 
to the rubber inanufai turn 

Plates blocks and objects of vailous slices and dl 
menslons may thus Is manufactured easily but this 
ptocess however simple docs not commend Itself In 
such cases when large quant It 1* * of articles of the 
same site have to be produ ed For such purposes it 
is much cheaper to mold In the press which allows 
quick and accurate work without further necessity of 
milling or machinery or pollbhlng How this Is done 
Is described under the heading of molding processes 
(To be continued) 
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MOVING PICTURES OF MICROBES. 

THE CHRONOPHOTOGRAPHY OF THE INVISIBLY SMALL. 


Tin cinematograph han mlinil a now field It now 
kIiowb u8 moving pictures ot a woild which la Invisible 
to Ilif nakid < v< and 1 h re vc ale-el only by the micro 
Hiop< This memorable achievement has bepn accent 
lllhlicd by the Ingenious experiments which have be on 
conducted with great pallenc and perseverance dur 
ing llu past vtai by Dr (omandon with the aid of 
apiwiatus furnlHhcd by I’atlif Hiotluis the well known 
film make ru 

The Idea was suggested to l)r (omandon hy his 
studies of blood imrosltcs with lb iulcrnflco|>e and th 
ultramleroHc o|m In the claMHlcal method of mlcto 
Mopic exaniiuallon flic object Ih pin ed on the stage of 
the microscope and illuminated ftom beneath so that 
the light which pastern through the Instruments to th 
eve has already traversed the object the details or 
which appear In bile k on a Inlght bnkgtound It Is 
luctssaiy for this method of examination that the ob 
Jut shall be more or less translucent but motet mlcto 
temple organisms ni so transiuiint that they lannol 
be seen in the Int nse light unless they have been 
stained with nitain elves which ate absorbed to dlf 
fe tent degrees by theli vatlnus (tarts It Is often nines 
wiry to poison the oiganlsms In otdtr to keep them 
motionless lienee the mle rose ope shows meiely an 
enlatged pieture or colored corpses In another method 
if using till title time 0 |H> the ohj els arc Illuminated 
ftont above ate -ee<n by reflected light and apisar 
blight on a dark background In the ultramicroaio|< 
the prcpatalltm Is Illuminated bv an Intense beam of 
light Ineldcnt at tight angles to the axis of the Instru 
mint The sixes and forms of objects an not clearly 
n vialed but organisms and other solid pat titles which 
an far too small to be even deteeled hy tho ordinary 
method of using the microscope appeal as blight points 
on a black background and (heir position and move 
uuntg i an Is tie ally perceived 

Dr Comandon has succeeded In photogiaphlng them 
animated seems as well as those revealed by tho ordl 
nary microscope and in reproducing them as moving 
picturos projected on a screen Tho muthod of aceom 
pllshlng this lesiilt was Indicated by Vlctot Henri 
who had aliiady employed this method In studying 
nrowulan molecular movements These moving pie 
tuns of microscopic and ultramieroscoplc seems trana 
port the observer to a new and strange world A tad 
poleH tall appears as a moss of cells traveneed by a 
river ot blood In which the oval blood corpuscles arc 
whirled along like pebbles in a swollen mountain 
brook A dtop of birds blood photographed by re 
fleeted light shows elongated red corpuscles drifting 
slowly In a llcpild filled with minute white siieeks 



l’\ur OF 1‘OHIIlVh HLM, SHOW!Mi BLOOD 
ot A Hk\ INFM’TfcD WITH 8PIROCHEThB 

II s< an glot tiles of oil and their presence In the 
hl<s el it die ales that the bird had eaten fatty food a 
fe w h is l) fore the blood was drawn In some parts 
of Soul! America the poultry yards are decimated bv 
the tavtgis of Vpttoehcfe* galltnarum a blood para 
site which is nearly related to the. germ of syphilis 
In the magnified moving plcturp of the blood of an in 
fected fowl these parasites are seen as eorkscrew 
shaped objects moving rapidly among the blood cor 
punchs in the manner of cels but backward as well 
as forward Bonn times ona passes through another 
and chains of two or three spirals Joined end to end 
are formed Suddenly, one of the quickly moving 


BY R. VILLERS. 


corkscrews enters a holn In a deteriorated red corpus 
tie and remains imprisoned twisting and turning vio¬ 
lently In a vain effort to find the outlet Others follow 
It Into the trap but succeed In making their escape 
A large white corpuscle moving slowly In the manner 
of an amteba encounters a deteriorated red corpuscle 
which It envelops and ptocecds to devour or absorb 
The dark background of this strange scene Is dolled 
with bright oil globules 



\PPARATUS K)tt MAKIMt MOVING P1C1UREB 
OF MICROSCOPIC OBJECTS 


A drop of the blood of a mouse infilled with a try 
imnosome nearly related to the germ of the sleeping 
sickness Is shown In another sories of moving pictures 
Ihe actual length of the trypanosomes range* from 
l/l 2f0 to 1/200 inch but on the screen (hey appear 
like giant eat rplllars a foot or raoie In length They 
pelianca somewhat 'n the niannn of cate rptllais by 
th undulating movements of a special niembrani Thi 
ImhIj Is swollen at tho posterior ind and sharply 
pointed in front The swiftly moving tryimnosomes 
collide violently with the red blood corpuscles which 
like rubber balls ate Indented by thee shock but in 
stantly regain theli normal spherical shape 

These few examples must suffice to illustrate the 
gnat silcntltli Interest of Dr Comandon a projections 
Those superh moving pictures of an invisible world 
can be studied at leisure and repeate dly with the atton 
tlon devoted entirely to the phenomena under oboerva 
lion In the ordinary method of microscopic study 
the observer must simultaneously examine the object 
keep It In focus and draw and dese rlbe it as accurately 
us Is possible in such conditions 1 bet moving pictures 
also afford an admirable means of teaching 

The apparatus by which the-se films an produced Is 
shown In an accompanying Illustration A small and 
Intense pencil of light produced by a d0ampe>re olesc 
tile ate lamp Is concentrated upon the object by a 
eloselystopped lens either directly or (in ultramicro 
seople wotk) bv meanB of a mlrroi which reflects tho 
beam in a direction perpendicular to the axis of the 
instrument The microscope Is placed horizontally and 
projects a real magnified Image of the object upon tho 
strip of film which moves Intermittently behind it A 
small hole In the back of the camera allows the image 
protected on the translucent film to be observed with 
a magnifying glass so that the focus can be adjusted 
and the position of the object In the field altered as 
may be required 

One of the greatest difficulties encountered by Dr 
Comandon was caused by the heating effect of the 
powerful beam of light which killed many mlero-or- 
ganlsms In a few seconds This difficulty wis over 
come by lnterpoelng In the path of the beam, a disk 
with alternate sectors cut out and causing the disk 
to rotate In aynchronlam with the cinematograph, so 
that the preparation Is Illuminated only during the 
actual exposures of the film and the light is cut off 
duiing the intermediate and equal Intervals (1/32 
inch) which are occupied in moving the film The 
rays also pass through a glass cell tiaversed by a cur 
rent of cold water which absorbs much of the non 
luminous but strongly heating radiations 

A magnification of 10 000 diameters la obtained by 
this method With this enlargement a flea, If It could 
be shown entire on tho screen would appear as large 
as a six-story house —La Nature 

The following method of painting a cement wall was 
described at a recent convention of Canadian master 
painters The building had become discolored in 
place* and the Joints were of a different color from 
tho surface of the blocks. Two parts of Portland ce¬ 


ment together with one part ot marble dust were 
mixed with water to the consistency of thin paint or a 
thick whitewash The wall was well wetted before 
the application of this paint and kept constantly wet 
while the material waa applied and then kept for a 
day in order to make the cement wash adhere to the 
cement surface The wash was applied with ordinary 
whitewash or calcimine brmthe« and a man was kept 
busy playing a spray on it while the work waa being 
done Tho whole me ret of success lay in keeping the 
wall constantly wet 

CHINESE WILD SILK 

Wnt> oi so called mountain silk is produced by 
the oak bombyx (Anthtna Petnyt) silkworm the eggB 
or whleh ure lmpoitcd from HoNah For some timo 
past only c ot oons have been supplied to Kweh t hu and 
Txi Chuan—the center of the wild silk industry The 
price of cocoons per wan (myriad) varies from JO to 
t taels (1 tael = about % eent) but those containing 
females fetch 10 taels per 1 000 One female produces 
about 40 worms Ten thousand cocoons yield about 
to ounces of silk Of course these figures are only an 
average as they vary up or down a little according <o 
good or bad years These cocoons require gieater care 
than 1 b required for Ihe ordinaly domestic silkworm 
The Chinese hang them up in their houses choosing a 
humid dark spot where the temperature is always eon 
slant and they are carefully guaidcd from the sun 
The buffalo stable Is generally the place seinete-d 
About tho end of January the cocoons are romoved to a 
large room In whleh they are hung up all tho win 
down and apertures are carefully cloned except a hole 
In the celling for the escape of the smoke from a 
wooden stove- placed In the middle of the room It In 
left nllght for about 20 days day and night when the 
moths emerge and Immediately attend to domcHlk 
luslnoss Each female lays about 60 eggs which are 
ten times larger than those of the ordinary silkworm 
The worms (which are born in about H to 20 days) 
are collected In baskets and taken to the mountains 
where the dwnif oaks (Cudranla Inloha Hance) grow 
upon the leaves of which tho worms feed For 60 days 
the worms continue to grow and they then spin their 
coooodb the silk from which is wound off and spun to 
ward the end of May The chief centers of production 
of wild silk are the towns of K1 Kiang Tukwangpa 
and TohehoChen in Be-Chuan and the towns of 
Tseng ylfu Ma Chen Miao-tang Ngantseki and 
Tseng Ngan tu Kweh Ohu There are two qualities— 



PART OF NEGATIVE HLM, SHOWING BLOOD 
OF A MOUSE IN FBOTBD WITH 
TRYPANOSOMES 

' coarse and fine”, the former Is made from a thread 
formed from 20 cocoons, and the fins from one from 
8 cocoons The price varies, but Is usually about S«o 
taels per picul but a couple of years ago it was 226 
taels, It depends upon quantity and quality, fins silk 
Is from 10 to 16 taels dearer than the coarse 
This ‘wild silk," whleh Is known la Europe as 
“watereel, Is sent to Franoe, where It is milled (at 
Lyons end Avignon) and then sent to America where 
It la made np Into a staff called •‘rajah" It is also 
now being largely used la aeronautics tor the mean- 
factors of gas bags, fof which tbs sttk to found to be 
WfMy suitable, owlsf to Its tenacity, 
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MICROSCOPIC TREE-FUNGI.* 


SO 


The gnat hindrance to the study of the microscopic 
fungi Is their objettionablo character to the naked eye 
and their frequently obnoxious odors A piece of rot 
ting twig, cabbage stalk or some comestible may carry 
Immense quantities of exceptionally Interesting fungi 
but there is little persuasion toward studying them 
when It Is found necessary to handlo the disgusting 
stuff Moreover another disadvantage that tends to 
keep fungi In the background la that owing to their 
universally delicate structure-a mere touch Is often 
sufficient to demolish a symmetrical group—they can 
not all be purchased as mounted specimens on micro¬ 
scopical slides 

The following examples of microscopic tree fungi are 
gtouited together because they were all obtained at the 
same time from tbe same pieces of twig etc In addl 
tlon to picturing the fungi as nearly natural else as 
possible In the smaller circles It may be advisable to 
regard the circles as enlarged pinholes Nos 3 IS 6 
and 8 representing those made with the point and 
Nos 1 4 9 10 and 12 with the shaft of a inch 
pin In other woida the drat circles are with a 114 


ME MINUTE PARASIT 


BY JAMES SCOTT 


the number is three The spores are Jerked off when 
ripe by the corkscnwlng of the sulks To tbe naked 
eye this fungus appears as scattered white glistening 
patches each patch composing what in reality Is a 
miniature thicket This specimen Is Jruhoth <turn 
ohovatum 

Another very different style of white fungus is the 
Voluhlla c UtQta In No 4 To the unaided sight It 
might on account of IU mealy appearance be, mis 
taken for the last mentioned example though no ex 
perlenced mlcroscoplst would be tbuH deceived Ihc 
whole dot Is really a spore case and Is stiongly de 
fended against the atUcks of mites by numerous stiff 
bayonet like projections pointing in all directions 

The group of which the present Torula pulurana 
(No 6) la s good example may be appiopriately called 
necklace fungi Tbe transparent spores are set end to 
end In tree like tufU as shown Of course each spore 
Is capable of setting up a whole tnynlium bed on Its 
own account In a sulUble nfdtu and so It gains over 
many more elaborately connived fungi in that it Is 
practically all seed so to speak 


s. 


older naturalists No 9 is an example having either 
dark brown or black stalks and fluffr globular beads 
of a grayish or whitish tint No 1L depicts another 
niecimcii covered with a parasitic riingus allied (o the 
P< ni Him i or blue molds 

A lit ntlryphmm 1h giun in No 10 In which the 
transparent spores arc pale giecn when llatlcned be 
fwcen slips but appeal \try dark previously The 
particular style of the genus can be gathered b\ noting 
the method of growth and tho positions of the divided 
spores one of which Is magnified to greater propor 
lions at the side of tho circle 

A rathe r cuilous Y brani lud fungus is the Spot od ini a 
duholoma Tho pearl like spore heads occupy tho ex 
tieme tips of the rusty brown plant as a rule but 
frequently at tho bases another form of reproduction 
often to bo encountered also in the Mtuormt or pin 
fungi comes Into operation Two or more spore cases 
meet together and ultimate 1> coalesce the garni let as 
they are then called forming a Mingle strong spore 
celt Sometimes one 1 b apt to confound two or moro 
spec le* of fungi togt thcr when observing these stages 
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Fig. 1. 


Fig 2. 


Fig 8. 


Fig 4. 


Fig. 5 


Fig. 0. 



Fig 7 

1 Botrytl* Cinema. The bunch « 


Fig 8 


It IG 9 

nmi sixpenoo proportionately A small I ranch is 
—*■-*- las (boat the mm 


Fig io 


Fig 11 


.. magnified In the right hand span-, while the upper h ft h(nd circle sb< er* « pin hole proportion of 

X 1 rlrhothec Imu ObovMnm 1 be frail hoc l fnugus magnified Ate at life .txr In tb. Must I rircla. 
-“— --“—Mire stre in thi small circle which pi-“— 


—, ™ - -... h spray fungus, magnified Shoe 

a growth B A oommra Nectrta ” Pond pear fungus ....... _ --- -- —__ .... . 

4 VolaMk Clltota Tho spring kn b fungus, magnified Cnwpared also with a sixpence 5 Torula I ulveracea The netklao fungus magnified About life stre in thi small drch e 
re prese n ts a sixpence Cl PletUlarla Puherale The prlckly-chib fungus magnified Hbown life sir* r s sixpence 7 Outgr wths due |< mltee Th* ribbon snake fungns tnsgr Iliad 
ms sixpence S A epoctee of lesrls The tiny pin fungus magnified Hhown Ilf mac on a sixpence « C nmmon myxomyu-tea The stalked gk b* fungus megi ifled Shown life i 
*o a n - -f llenarypblum Die divided gem fnngua magnified Cc mi ami alao with a sixpence To the natal Is shown im n highly magnified, one. f the gems or sp >re» 11 
nml with a parasite The bristle-fen fungus magnified Shown about life six* OB a alxf cnet IS Spon dlnla Dlcl ntuma. The pearl ' 
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hteh proportionately 
- and aim it lift atoe 
sloe on a sixpence 


rl fnngua. Compared with a alxpaoce 


Inch objective, and the second ones with a % Inch 
objective 

The* genus, of which Botrytis < Otero* is a good ex 
ample has several representatives that are parasitic on 
garden and term vegetation This particular spool 
men has simply branched dark olive stalks along 
which ashy, or gray, bunches of spores are arranged as 
shown In No 1 The style of eecondary branching by 
which the spore# adhere to the stalks can be understood 
by referring to the right hand space of tbe figure 

The coral spot fungi (No 2) arc great pests to the 
fruit grower They are. In themselves, very pretty ob¬ 
jects, and dot tbe stems and trunks with bright red 
densely scattered warts like small seeds There Is a 
great similarity between the various species, and the 
typical genus depleted in tbe figure may be regarded 
as representing them all In their first stages they are 
bright colored, and discharge their spores Irregularly, 
but in their seoond stages they become rather dull In 
tint, and the spores are arranged in pear-shaped peri- 
thert a clustered together In reality, a nectria splits 
gradually into these perithtcia A hole In the summit 
of each of the latter allows for the liberation of the 
spores. Tbs majority of forest trees are open to the 
attacks of these compact fungi 

One of the most delicate kinds of fungi Is that dis¬ 
played to No 3 Fairly long slender, unbranebed 
states support at their summits either one, two three, 
tear, gva, pr el* tadlvldoelly div ided oporoo Usually 


Tbe Putillaria sre tlnb shaped fungi strikingly re 
sembllng the CUtvana Indeed the chief differences 
are those of stse, the first being minute and the second 
of much larger dimensions PUMlana puberula wblch 
I picture In Vo 6 has a powdery while spotophore or 
dub One member of this genus P micaui is a 
beautiful glossy tose-foloted object that la most (harm 
Ing under the microscope 

The specimens that I exhibit In No 7 are so widely 
t leased as fungi by naturalists and are so common that 
a tew words should be given concerning them Huy 
appear like tiny collections of twisted faintly golden or 
pale brown hair emanating from scattered parts of the 
wood When moistened, they wriggle about like a 
neat of serpents and liberate dust which apparently 
consists of spores, yet Mr W B Grove a mycologist 
of much experience, tells me that they are simply out 
growths due to the attacks of mites 

The genus Itaria are minute prickly or mealy fungi 
as can be seen by referring to No 8 Rough projct 
tlons get thickly covered with variously directed stiff 
pin like objects, the heads of which are the spores 
Color is the chief distinguishing feature of this genus 
and It is not necessary to go further Into their usually 
simple structure 

Tbe Uyxomycett* are, by many of the advanced 
cryptogamlats considered as quite distinct from the 
true fungi In the preeent Instance however it will 
not be a very perfidious act If I regard them as belong¬ 
ing to the subject, la ooatermity with the opinions of 


as they twine together like tbe bushes and plants of a 
hedgerow 

Everyone of these examples came from tree# having 
grown chleflv on the thinner stems and twigs Odd 
broken pieces of dead trees stood In water within largo 
glass-iov ted jars and left undisturbed for som< days 
will almost surely develop many of these fungi but it 
may be necessary to bunt about for some species 

The myitita oi hidden threads Bend up aerial stalks 
or hyphn on whleh the varying characteristh fruits 
are carried 

When 1 examine tbe fungi I merely hold the stem 
beneath the rale rose ope aud revolve It gradually Bev as to 
bring all Its circumferenee into tbe field of view Of 
course this causes the outside to Hppe»ar as a h orison 
from which protrude tbe fungi in an undisturbed condl 
tlon Some species can be tiansfenod with a needle 
to a slide, though this plan needs gnat carefulness A 
drop of water on the slide Into which some specimens 
are dropped will assist their definition 

The author of an article in (he Frankffirt Vuikan 
deals with the Industrial prospects opened up by the 
possibility of producing pig Inn electrically In con 
slderable quantities as demonstrated by recent sue 
cesses In Sweden where II Is stated various works 
are putting the Grdnwall I lndblad Stalham pro* ess to 
practfral use Ar cording to the authority named tho 
coat of producing pig Iron by electricity Is IS per cent 
lean than that entailed by ordinary smelting methods 
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THE EFFICIENCY OF MODERN AEROPLANES. 

r 

WITH TULL DATA COLLECTED AT THE RHE1MS AVIATION MEET. 

BY C. GARNIKS. 


Aum the splendid success of tho great aviation 
nukal RhiluiH It would seem superfluous to protlaltn 
btfort th<* world the uudtnlabli progress made by avl 
Htlon during tht Inst fiw months and now that the 
mm ml publh has uallied thi Interest In mp<hanl<al 
flight vu tan look in the ntar transformation Into a 
flourishing industry of what heretofore has been 
thlefly txperlminl In the Interest of sport 
The lontluslons to bt drawn ftoin the Rbi Ims meet 
may be summail/td and expressed In flgurts thus 
Pilots Impoitano CO ini rent motors Importance 
in per unt Importann of thi mat hint Itself 10 ptr 
tent 

By this we mtm that if at the present lime any 
rationally studied apparatus is more or less apt to fly 
the motors for aviation purposes art yit vtry prerarl 
ops and that thin Is not one from whlth (he same 
quality of pnrfnrmant e tan bt expet ltd thru firms In 
sut 11 salon 

We mtan also that an apparatus that has produted 
marvelous rtsuits In the hands of a ttrtaln pilot Is 
for the time b< Ing rondt tnned to fall or to bttome 
undies In the hands of tm other operators 
Tht present day pilot must In fart know his ma 
rhlne as wt II as tin tonstruitor and the designer thim 
stlvts knojy it In must In some sort bt tapable of 
establishing again hv uasonlng and si lent tile means 
not by routlno or from memory the data coneemlng 
If besides ht must bt a good mechanic In order to 
get out of present day motors all they ran yield and 
lastly he has to be a good air navigator knowing how 
to watt h tht move ments and variations of his machine 
and to fetl It by Instint t so to sptak 
We may be attributing to the pilot an extraordinary 
Importance but we do not however exaggerate when 
we state that from him the builders have printlpally 
to expert the daily Improvements that will enable ama 
tturs gradually to learn how to manage an aeioplane 
just an they manage now a ro hoist powt r automobile 
But there Is anotlur lesson to be learned fiom the 
Rhelms meet for this Is the flrst tlmo that we have 
come Into possession of serious Information onabllng 
us to make a comparative study of the different types 
of aeroplanes on essentially different trials such as 
endurance speed and weight tarrvlng At Rhelms 
those tests were rt spot lively thi Grand Prlx de Cham 
pagne Bennett Cup rate and speod prize and the 
passengi r carrying prl/t 

In order to rmdei tomparlsons caster we will make 
use of the expusalon (ooffitlent of utilization of an 
aeroplane < Revue tie 1 Association GdnJrale Auto¬ 
mobile Ian l*»oa i 

In piaitke what la asked and specially what will 
bt asked of an aeroplane Is to carry tho maximum 
useful load with the minimum dead weight at the 
highest stand and with the minimum of propelling 
power (In othir words of expenditure of energy) 

If thtrefoii wt tall— 

P u — the useful load (pilot and passengers or mer 
chandlse) 

Pi — thi totul weight (Including the useful load the 
mat hint tompUte with supplies of gasoline 
oil and water ntcesBarv to perform a given 
Journey) 

\ — the veloittv (In kilometers per hour or In me 
tors pei set one!) 

Jf—tho iff ilive dilving horsepower 
—wt have for the itHffltlent of utilisation 
I\ ' 

V— — X- 

Pt M 

let us now study the rtaultB obtained hv the dlffir 
<nt tvpis of at replants In the three grtat kinds of 
tilals to whhh tht> wire submitted at Rhelms 
I (.rand I’rln of t hampagne—In this ttst of in 
Ininnu eatli vuttstant started with the maximum 
t)i in itv of fuil that ht thought should bo carrltd 
Hi tilv mu-ful load In this Instante was therefore 
tl i tl t himself 

W havi i olh i ti d In thi following table thi data 
i itissaij to tabulate the tmAtlent of utilisation 
The \\light biplanes which wore opernttd by the 
two \\right idiots Count de Lambert and Mono Paul 
Thtsandhr rank flrst from the point of vliw of usiful 
load tairled This Is not surprising tonslderlng Us 
vir> low resistance to advanre and the excellent efl) 
ilmiy Insured bv Its two relatively slowly revolving 
t ropt 111 re 

It is ulso worthy of notice that these two matblnos 
similar in evtrv resin ct have dcvelopid the same 
speed when opeinttd by two dlfftrent pilots 


The two Antoinette monoplanes, both piloted by 
Mons Hubert Latham tome next The proportion of 
userul load to total weight with tbese monoplanes Is 
oni third less than with the Wright biplanes This Is 
due to thi Antoinettes motor having s greater 
weight per horsepower than the Wright 4 7 kilo¬ 
grammes (10 35 pounds) Instead of 7 6 kilogrammes 
(7 97 pounds) also to the single piopeller turning at 
1 100 rpm whlth gives only 265 pounds pull and 
seeraR to work under some disadvantage by compart 
son with more Rlowly revolving propellers lastly to 
tho faet that the position of this piopeller In front of 
tbi plane diminishes the lift while the stationary borl 
/ontal and vertical fins forming a tail absorb a rer 
tain amount of power which Is compensated for never 
tlieless by a greati r stability In flying 


that of the pilot, the supplies of gasoline, oil, gad 
water had been reduced to the atrlct minimum tor 
The BlAriot XI of the cross channel type (machine 
these two flights 20 and JO kilometers (12 4 and 18 6 
miles) respectively 

Vo 27 at Rhelms) tame In a good flrst and that was 
not at all surprising because 1st It was made for 
ono person 2nd It was a monoplane having very 
little head resistance 3rd Its dead weight was very 
small 4tb Its motor was small and light 
Curtises aeroplane followed closely, its total weight 
was nearly the same but Its head resistance waa a lit¬ 
tle greater and Its higher speed required greater driv¬ 
ing power 

Nevertheless It must be noted that these two ms- 
t hlntts made expressly for speed and for only one pas 


Tmhi A—Gbcnd Phi/> < 



W 


r o 41 o -to 


kt ft r pilots In ■ 1 
■ I pear n t h Ini sum I nt t > alt 

■ To Ih true might nf the Wright inacbln s 
nnlv tins at ftli Ims that muld not rim tv Hums 
this mnxlmun w Ight if JO kilos ((HI I lbs ) anti b 


C4 I lbs > the small d 


kilns (All 1 lbs ) 
bmtnt nisj l 
mparlstm a 1th th Hi 


thi Wright machlnta wen Indeatl the 
tasllv adapt d to thim not ■ rending 
r mathln M r run Ins In full font 


Tasik H —BmreMT Cl l Rai-i 




Mons Henry Ramans biplane follows very closely 
the Antoinette monoplane, 1U head resistance is 
greater, but It makes up partly for tbts defect by the 
use of a very light revolving-cylinder air-cooled motor 
(the 'Gnome”) 

Mons Paulhan's Voisln biplane come* last, Its very 
great head resistance Is tbe price it pays for Its auto¬ 
matic stability and great dead welgbt 
II—Bennett Cup Race and 8peed Prise—In these 
two speed tests the only useful load carried was again 


senger are separated only, from tbe point of view of 
practical utilisation, by the Inherent difference In their 
system of construction (biplane against monoplane) 
After these two machines come tbe Wrights, the 
regularity of their useful offset Is remarkable, for thta 
type of machine mads tor length of flight or for pa* 
senger*, could not he expected to take flrst place la 
teats of pure speed Tbslr coefficients of utilisation, 
with different pilots, ays lumsrfcaMy slow to ssoh 
Other, the only sppsrest anomaly la la the saw «C 
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UMtn in m Cap taro, tort t$*t * 4<w tp 

poor «f W* nutfiMw. *M«i w»««r •*** 

•t any tioM 4«ffte» tbs meeting, bat wbkte proved to 
bo won* Ob tfco cap day) bad balancing of thin machine 
coat him tbs Iom of S to t mflo* an hoar of speed 
The “Antoinette cornea after the Wright, in the 
am. proportion ae for the Grand Prise of Champagne 
(one-third lean utllUatlon). 

Mona Paolhan a Volain biplane owea to its light mo¬ 
tor the advantage gained over Mono Royer Sommer * 
Formas, which vraa handicapped by the weight of Its 
88 hone-power Acjdlnder water cooled Vlvlnui motor 
The “Bldrtot XII (No 22) came In a good laat 
bat that I# hardly aarprislng if Its dead weight and 
driving power are compared with thou of the other 
machines. 


Ill —Passenger Carrying Prize —In Table 1) we have 
added to the official Rhelms results thoHe of the B16- 
rtot XII at Donai and at Rbelnw be for* Its destruc 
tion and thorn obtained by Wilbur Wright at the 
Auvoun field 

As for carrying passengers Farmana biplane with 
two passengers on board has almost as high a eoefll 
dent of utilization as the Wright biplane (at Rhoims 
and Auvoon), with oi^ly one passenger There Is 
therefore an advantage In favor of the Wrights aero 
planes 

Finally the “BMrlot XII", for the same reason that 
we have previously given la well behind Its great 
head resistance doe to the defective disposition of the 
radiators motor and passengers also lontributoa In 
great measure to this unsatisfactory result 

What la to be concluded from these different obeerva 
tlons? 

First of all that at next year’s meeting It will he 
come Indispensable to organise the thi<c kinds of 
testa, namely Endurance speed, and passenger isrry 
Ing 

Consequently builders will have to present two on 
tlrely different types one for pare speed the other for 
stability and passengers 

In short we can even at the present time adopt for 
the practical utilisation of existing machines such as 
we have defined It at the boginning the following < Ub* 
location 

High-speed aeroplanes for one person onlv Dterlot 
XI ’ and Curtiss 

Aeroplanes for carrying dead weight or passenger* 
Wright. Farman, Antoinette Volsln — L Aerophile 


NATURAL OAR. 

NAitnur gw is being supplUd over wider areas, and 
It comes w both an ally and a competitor of electric 
lighting This dual position relate! to both the cen¬ 
tral station and to the isolated plant, (or natural gu 
may displace the lamps or operate the engine* of 
either a public or private electric system, under* same 
conditions 

As a lighting agent at the open flame natural gas 
has no value, but In Incandescent-mantle burners It 
has even greater Illuminating power than good manu 
factored gu It Is thus only In so far as mantle 
burners are adapted that natural gas comiieteg with 
the electric light and the most Important point of 
each competition for central stations Is probably In 
street lighting 


It has previously lx en pointed out that mantle burn 
ers with all their supposed advantages have been able 
to displace the open flame of manufactured gas to only 
a slight extent among ordinary consumers and It may 
woll be doubted whether natural gas ran do much more 
in this direction An Illustration of the preference of 
the public for a gas that carries Its own illuminating 
1 ower may be noted at Buffalo where some flOO 000 000 
feet of eighteen candle artificial gas is annually sold 
at one dollar per thousand though natural gu retails 
at thirty two cents 

In factories and stores and on streets howcvei 
there Is some competition between nstural gas and 
electric light hut this can often he offset by the use of 
* as as a source of power for electrical supply The 
owner of a factory that will either operate an isolated 
electric plant or use natural gas for lighting finds the 
cost loss and the service better If natural gas is burned 
In an engine Instead of in mantles 

With mantle burners that consume only three and 
one-half cubit feet of natural gas each per hour the 
volume required by < lght burners will give a kilowatt 
hour if used to drive a small gas engine and dynamo 
and with this kilowatt hour twenty tungsten lamps of 
forty candle-power each may be operated 

A central station that must competo with natural 
gas for lighting and power will ofi n find Itself arm d 
tor Iho conflict by using this gas nnlir boilers ot in 
engines Though suhj <t to some variation the heat 
Ing power of nature’ gas may le taken at 900 British 
thermal units per cubic foot or *00 000 units per thou 
sand cubic feet which Is approximately one-and one 
half times the healing power of ordinary manufactured 


gas If a ton of 2 000 pounds of steam coal be takes 
to have 24 000 000 British thermal units, 24,800 feet of 
natural gas should make more steam than this coal, 
for the gu can be burned under boiler* with a higher 
efficiency 

Even better results may be had If gu engines are 
used to drive the electric generators for it would not 
be unreasonable to expect an effl iency of thirteen per 
cent including friction losses und r reasonable rondl 
tlons of load This Bhould give twclvo per cent of the 
heat energy of the natural gua In the form ot electric 
current at the dynamo terminals or Bay thirty-one 
kilowatt hours per thousand bit of the natural gu 
used In engines In other words a combined gu en 
gtno and dynamo »W>uk8 deliver 900 000 X 0 12 = 108 
00(1 heat units i r thousand feet of natural gas con 
Burned and 108 000 dWidtd by 3 412 the numbci of 
equivalent heat units per kilowatt hour gives thirty 
ono kilowatt hours per thousand feet of gas 

In the wide atea between Pcnnsylcanta and Okla 
lioma where natural gas Is sold the rates to small 
onsumers range from about lift ecu to fifty cents per 
thousand feet while the rates to factories and other 
large usere are often as low ns three five tight ot 
ten icnts per thousand feet With thirty one kilowatt 
hours per thousand feet of natural gu at the late or 
three cents the fuel rost amounts to less than one- 
tc nth cent per kilowatt hour and even at the rate of 
ten cents pn thousand feet the c net ot gu in no mote 
than one third cent per kilowatt hour where gu en 
Fines are used On the basis of the above conclusion 
that 26 600 cubic feet of natural gas will more than 
equal 2 000 pounds of steam c oal under boilers the 
cost of thiB gu to replace the short ton of coal la 
$0 70 s at the rate of three umts and $2 06 at ten cents 
Ici thousand feet 

When a central station Is operating with a steam 
plant and t oal for fuel. It may or may not be advisable 
to install gas engines for use with natural gA accord 
Ing to the pi he of tho gu and the j respect of a per 
ntanent supply bven If the cost of natuial gas used 
tinder bolhis nearly equals that of coal the saving of 
labor In the fire room and the ability to instantly In 
crease or decrease the gu heat may warrant Its Intro¬ 
duction 

Of course an electric station hu a legal right to u 
low a rate for natural gas u any other consumer of a 
like amount even though there is competition In light 
log—bledileal Review and Western Electrician 

THE VACUUM BOTTLE 

Win will tho liquid In a vacuum bottle or in any 
other vessel remain cold thrc.0 times u long as the 
same liquid will remain hot’ 

Power and the Engineer says the reason why can 
last ho explained by a water analogy First perhaps 
a little study of relative temperature Is necessary 

If on a hot day with the mercury at 92 deg F a 
freezing liquid (72 deg F) he put into a vessel the 
liquids temperature must ilsc CO deg in order to 
reach the temperature of the surrounding atmosphere 
If on (be other hand a boiling liquid (-12 deg F) 
he placed In a vessel with the outside temperature at 
the freezing point (32 deg F) the liquids tempera 
tur must drop 180 dig to reach the atmospheric tem 
perature Thus a hot liquid on a cold day has three 
times the difference In temperature befwceu Itself and 
the surrounding air that a cold liquid has on a hot day 

And now comes the apj lit at Ion of the water com- 
liarlson As every engineer knows or should know 
the pr ssuie of water varies dir ctly as the head 
Thus the pressure of a throe foot column Is throe times 
as great as that of a one foot column HeaL acts the 
same way The difference of 170 deg exerts three 
times the pressure or tendency to change that a tem 
perature difference of 60 deg does Thus the 180-de 
grew* change will take place in one third the time re¬ 
quired for the 60 degree c hange 

It may also be well to re mi in her that cold la mere ly 
an absence of heat Thus when a body becomes cooler 
the heat Is leading It and when it becomes warmer 
heat Is entering It Also under equal conditions heat 
w 111 enter or leave a body at identically the same rate 
nf speed 

The rapid progress of aviation has caused attention 
to be drawn from a new direction to the dangers of 
atmospheric electricity In an article In the Flektre 
technlaeha Zeltsehrlft Mr I ZtUnder discusses the 
danger to balloons and aeroplanes of electrical disturb 
ances and the methods of avoiding dlsai.'rons effects 
lie points out that the electrical conditions of the air 
are subject to great variations dnrlng thunderstorms 
end that the atmospheric charges may change sud 
denly in sign In clear weather an oidlnarr balloon 
without metal part* t* set exposed to any danger so 
long as It tests In tbb *lr but In the modern dlrlgl 
bles much of the framework consists of conducting ma 
terials which add to tbe danger Also a balloon 
may be charged with electridtv and a spark produced 
when contact with tbe ground Is made setting fir* 
to tbe gan. 


CHABACTntTHrtCT or rm Piimiiai Anton anks 


Kg* fbs Kg* 16* Kg* Lb» K 

=r-- 

hm, " .a » ■■ moo flat • 


esf!«i 

* 88 two I 40 8 5 


. Kk- LI kw II. kn n 
» 4» *M MO MB ISO X. 

8 V V* 1“ *\n H, # m * *' r 
t Ms Ft M* ItMi Ft 


a ^ms Sqm* S, ft. Sqm Sq ft 

8 1 » 14 0 1 80 19 0 

Warping Wsrplna Wwplt t 
a *1 SB W ft *1 m» ft 8q MM Il 

5 9 « 5 1 60 18 I Vo fixed fin* 

t. Mi Ft Mi Ft M* Ft 
5 10 8961 95 9 0 19 7 

9 W 9*110 6899 10 «t» 


sassyusr 


LVTj 


1ST, AnssnL Dsrnaq 

8g 98 •P 

Kb Isa Mn Ins. Kn In*. 
1* 4 If 108 4 II 110 5 19 

1W 418 IIP 6 II IK 4 9 


Taw» D —PAAsranat-CABBTiau Pans* 



>ln order to sccoemt bent fer the SO kilos (06 1 16.) weight ot t fh I a>.« m atto hit It Wrlglt naihin w 
deduct this BO kilos (001 tbs.) from tbe useful weight csrrt 1 t r w do n t kr w wh lb r tl < appaiatua w ill bar 
rlstn wltt a total weight of 680 kilos (UTS7 lbs) Inst ad of "60 kilo* (1-190 Its.) 



Jasttabt J, >1010. 


W SCIENTIFIC AMERICAN SUPPLEMENT No. 1774. 


ENGINEERING NOTES 
Dakar ih on. or the few roadsteads on the West 
V Mian (ouHt which It haa been found poa8ible with 
ut prohibitive expense to lonvcrt into a port It haa 
f (ourn natural advantages such aa its geoftraphical 
l < ill Ion aa a port of call foi veaacla tunning to South 
Am it an and West African joita and tho shelter af 
In did by thi Cape Verdi peninsula To convert it 
min a |iit the woiha designed on thi tommirclal 
Ide conslstid of ini losing th harbor bv two masonry 
moles (onatiurtlng two masmrv ptirs iaih 12 yards 
long and -to f el and I f t wld it spec lively and 
quays ronmctltig tin 1 Ura t a total lingth of 2-If 
yards of which 781 yuids have a depth of fiet and 

I 4 r ~ yuids a d | th if ovi r 2lr e* alongside reclaim 
ing n arly a r s i f gtound b> ftjnd the quays dti lg 
lng two basins on to a deith of 2fi fe*» and th oth r 
to it di[lh of over »l fiet (mlniniiini dipth at low 
►I ilugs) and lastly providing such auessory works 
as ahtds landing plates mat hint ry and a wat r sup 
ply The work was begun in 1404 and cxccit fir the 
installation if elettrli light and tranee It may now bt 
riganli d as i ra tit ally omphted 

In a recent papr Prof tV M Watkinson quoted the 
ilgmts of Mr I ongildge as showing that gas engines 
nr r 0 | it nt libs llabl to breakdowns than steam 
engines III si fig in t s b lllg obtained from trustworthy 
lnsninn e data Thi figures have so orttn bet n at 
itptid as showing tho suptiior it liability of the gas 
tnglu as tomiiartd with thi sitain engine Hiatts a 
((lift ni| arv that It seems net usury to point out that 
mi h a ompaiIson Is a| t to It misleading In tilt 
flist | la thi nvtrig size of tin gas ingln s lnsurtd 
Is usually consldt iablv 1 ss than that of the sit am tn 
rttnis and tho laigt gis nglnts ar nototlously muih 
less r<liable than small ones Indeed the small gas 
uglnt Is gen lully a very reliable machine and rt 
quins bu| little attention jQnt best (lima of gas en 
Miit maktrs put thtlr highest efforts Into these small 
mat lilues On tbe ottu.i hand our eoiite nq orary main 
tains tho smallei steam engines an not usually so 
well designed or made and they art so simile to run 
that as a rule they reiilve th stand st or at if nt ion 
As things are in prattle the small gas engine Is i rob 
ably mote reliable than the small steam engine but 
the rev nu Is probably tiut of laigt nglties Thst 

II l asl Is the opinion of many Insuinn engineers 

A remarkable highspeed run of tegular passing r 
Iralns Is b Ing null by the Great West rn Hallway of 
lnglanl In oi ncctlon with translating th inssen 
g is of tin < unvid lln is fitiu Flshgunid to London 
The total distant fiom hlshguaid to I ondon Is 61 
mil s a distant whlih was ooveiod on August 10th 
In „18 minutes by the special mall train and 2"f min 
lilts by a lasHtngii train consisting of t n ars and 
weighing « 4 tons The Hist inert of the run Is a dim 
tult one owing to heavy giades including one over 
a mile In length ol I In 0 Ihe latter part of tho 
run howev r presents more favorable conditions and 
the run from (armaithen to 1 ondon a dlstan of 210 
miles was mad in .,8 mlnut s Including a stop of 
fi ur minutes At on st don 7 miles was actually 
nt i d In tO minutes and 100 miles wuc covered In 
8 mlnut s 49 seconds a it malleable poi formanct with 
si heavy a load behind the tender The locomotive 
l tilling th tialn was a four cylinder non compound 
slxwh 1 oupled engine weighing 7 r % tons cylinders 
14>4 bv ( In hes working pic saute 22 r pounds and 
with ill tv Ing wh els 80 Uj Inches In ellametet Ma 
e him rv 

As might bn exiceteel imeis r nil on tiactlon sub 
Hits at very nuiuetciua In cuglnc ring proe < dings 
and as In this t mutry the qtt stlun of enugy eon 
sumption on tats lias out to th fiont Quite ra¬ 
te ally a papti on th sttbjt t nail apparently with 
the view of | titling forward the lalms of thi mer 
niry moter nutei fot tils lass of work produced an 
Interesting discussion Thus It ai i ears that seven 
flips under test conditions on the loop and metroioll 
tan se Hons of the West Stele Company Chicago show 
d ene rgr t onsunipt Ions or < t and 2 20 kilowatt 
hours jer ear mile respectively using a Jlton motor 
car end If ton trailer S ven catelessly driven trips 
sit wed n rgy consumption"- of 4 29 and - 10 kilowatt 
heuts respulively An avttagi gain of „ per cent In 
time aud un excess of en rgy eonsumiHon of 26 per 
tent ot iirred In the last seven trips The higher 
tnergv oiisumptlc n on the loop was dne to frequent 
stopping and starting in vl w of the above the op- 
ratlng tffliltniv of each motermati as regards power 
onsumption will In futuie be entered on his record 
t r service a copy of each entry being sent to him At 
(leveland a series of tests of energy consumption on 
Itv and intei urban ears fourteen of each kind being 
sted showed that whll the inter urban cars weighed 
per rent more than the city cars the energy con 
t n i Hon of Ihe former averaged 3 "B kilowatt hours 
i t at mile against 2 84 kilowatt honrs in the latter 
is 1 bis Is equlvale nt to 88 watt hoars pe r ton mile 
si ait 1 wall hours the difference helng due to the 
Inlet i stops averaging fifteen against sixty live 
in the if the e tty cars 


SCIENCE NOTES. 

AoooriUag to a consular report dealing with the 
trade of Madsgasjgr the railway baa reached So&nt 
vans 16 d miles whence motor cars and other vehicles 
take the passenger* to Antananarivo only t\ mile# 
distant The time taken from Tam stare to Tan ana 
rive Is now two days and when the railway reathea 
1 amative from Drickavllle the Journey will be tom 
pletpd tn one day 

Opsnlng a discussion on positive electricity Sir 3 
1 T homson outlined the arguments which can be ad 
eltietd in favot of the view that there is a natural unit 
of positive tltetilelty analogous to the unit of nega 
five which Is known as an electron The discussion 
which ensutd brought out e] arly that at present lx 
Itcrlmtntal knowledge 1b far too indefinite to warrant 
aeciptance of any of the vailous views Fxptrlm nt 
is In favor of tho recognition of fundamental differ 
cnees In behavior between positive and negative elet 
tile lty which are not adequately lcpresentod by a 
mere difference In sign although some mathematical 
pltysti 1sts are still consorvatlve enough to retain the 
l re Fapdak vie w but beyond this It is not safe to go 

During the past year M Salet of the Paris Observe 
tory has been investigating the possibility of obeerv 
Ing modifications in faint stars In full daylight Many 
years ago th late Hof Cornu demonstrated export 
mentally Ihst blue sky light Is strongly polarized in 
jure air the piopoitlon maj attain as high a value as 
SO per cent Of eoutse this applies only to the diffused 
oi seatteied light which is simply sunlight icflected 
fiom the all paititles On the contrary starlight be¬ 
ing Intrinsic radiation proceeding dlrcet from tho 
elestial bodies outside oui atmosphere altogether Is 
not polarized Taking advantage of this tact M Salet 
ptAees a Nltol prism before tho eyepiece of the tele 
scope this acts as an analysei on the iiolarl/ed sky 
light suppi sslng it from i aiming to the eye of tho 
observei The light from the Htar is allowed to pass 
v tth undiminlsb d Intensity and therefore Is rein 
ttvely augmented In l rightness from what It would be 
hs seen without the Nt el prism The arrangement has 
been tested un the meridian Instrument at Pails and It 
is stated that fnlnt stars down to about th fifth mngnl 
tude have been satisfactorily observed at transit In 
full daylight Bulletin do la SoclfitO Astionomlque di 

1 rani e 

The physicist who Is also a mathematician possesses 
h most powerful instrument for scientific research with 
whlrh many of the greatest discoveiIts have been 
made for example eleitrle waves were dlseoveied by 
mathematics long be fore they were detected In tho 
laboratory He has also at his command a language 
dear tone Isp and universal and the to is no better 
wav if ileiecting amblgulti s and discrepancies In his 
Ideas than bv tiylng to expuss them In this language 
Again it often hat i ens that wo aie not able to apprt 
elate Ihe full slgnlfl anct of some phjsl al dlseovery 
until we have subjected It to mathematical treatment 
when we find that the effect we have dlsiovered In 
volvcs othei effects whlih have not been detected and 
v t are able by this means to duplicate the dlscoveiy 
Thus lame* Thomson starting from the fact that lee 
floats on water showed that It follows by mathematics 
that Ice tan be melted and water prevented from free* 
Ing by pressure This pffeet whhh was at that time 
ynknown was afterward verified by his brother Lord 
Kelvin Multitudes of similar duplications of physical 
discoveries by mathematics eould be quoted 

Th# theory (flist euunetated by Clerk Maxwell) 
that light should exert a pr ssure upon any body on 
which It fell has bee n verified by Lebedew Nichols 
and Hull From the principle of equality of action 
and reaction It Is evident that a back pressure must 
be exerted upon any body which la giving out light 
or radiation of any kind Prof Poyntlng In a pre¬ 
liminary communication to the British Association at 
Winnipeg described some first measurements made 
by himself and Mr Goy Bat low of the pressure ez 
etted it would not be convenient So use an Incan 
descent body for this purpose owing to the disturb 
ances that would arise Instead a thin slip of black 
or bright material la exposed to rmdta ton, Its tern 
perature rises until the loss by radiation la equal to 
that whhh It receives A perfectly black material 
will suffer the pressure dne to the Incident radiation 
and that alone since It radiates equally on both sides— 
at leant If it Is thin enough to be sensibly affected at 
the same temperature on both sides This pressure 
is equal to the density of the energy of tha radiation 
• A perfectly reflecting surface (such as silver ap¬ 
proximates to) will experience a pre ssu re equal tn 

2 B. since the beam of radiation Is reversed by It and 
again, there will be no other pressure in this case 
bacanae no rise of temperature will lake place Bnt 
If a metal (lira blackened on one aide be taken with 
the black aide toward tbe Incident beam there win be 
aa extra pressure due to the Inequality of the emh 
alon from the two aides The measurements that 
have been made so far agree remarkably well with 
the exDetted values Incidentally, these results rlra 


rise to the question ns to how far the measurements 
made on tho pressure o t Incident radiation ara af 
f cl tod by a source of error arising from this cause. 
In the discussion which followed It appeared that 
Prof Hull was alive to the possibility of an error and 
his experiments had been carefully designed so as to 
exclude it 

TRADE NOTES AND TORMUIX 
Etching Fluid for Glaaa (According to Relnltser) — 
a 1000 parts water 40 parts fluoride of sodium, 60 
parts glacial vinegar b 1000 parts water 260 parts 
sodium fluoride 160 to 170 parts hydrochloric acid 
200 parts sulphate of potassium c l 000 parts water 
1000 parts fluoride of ammonium 200 parts sulphuric 
ac id 100 parts sulphate ot ammonium d Solution of 
- parts trystalllsod soda In R parts of fuming fluorhy 
dric acid equal parts of this mixture to be mixed 
with equal parts of glacial vinegar 
Apple Other.—' Take 100 parts of highly rectified 
spirits of wine 10 parts valerianate of amyl, 1 part 
acetate of thyl 2 parts aldehyde 1 part nitrata of 
ethyl 1 part chloroform 1 part alcoholic saturated so 
lutlon of oxalic acid distilled la a glam retort The 
first and last runnings arc kept separate and only 
the middle distillate is used whlrh Is rectified over 
finely cut frosh apple peels First the ether with the 
apple peels should be left standing for 48 hours In a 
copper distilling apparatus lined on the Inside 
To Etch Tin. The design Is first drawn free hand 
with needle and pencil or traced with tracing paper 
and needle the outlines filled in with a varnish (wax 
rosin or asphalt) Same is made fluid by means of 
turpentine and applied with a brush After drying 
the article Is placed In dilute nitric acid t 3 taken 
out after 1% to 2 hours washed in water and dried 
with blotting paper The asphalt coating Is removed 
bv heating and the tin oxide In the Interstices cleaned 
out with the aid of silver soap and a brush 
Alloy for metal name plates Is prepared by mixing 
101) icaifs of pure molten copper consecutively with 6 
jarfR of magnesium 77 i arts of sal ammoniac 18 
(arts of unslaked lime and 9 part/of cream of tartar 
all well pulverized the whole continuously stiried 
th n t pci U of zinc or tin are added In small pieces 
and stliicd In until the whole is perfectly miltnd and 
mixed The alloy is allowed to stand quiet on the Art 
for half an hour the am fac e Is then skimmed and tho 
n etal pouted off ' 

Axl# Oreos# - Melt half a part of soda in 4 parts 
of watt r add 3 parts tallow and 6 parts palm oil heat 
to 1 8 dtg to 167 deg F and stir the resultant fluid 
until It haa cooled to 8 deg to 70 deg F An axle 
guasc for highspeed axles Is made (1) front 1 part 
soap I part rape oil B parts water 2 iiarts tallow potv 
dtr (2) brown ozokerite pot!oleum 4 parts Allens 
Fxcelslor axle grease is made from 1 1 part of linseed 
oil 1 1 part castor oil 1 part tallow 1 part rosin 0 5 
part of o/okarlto If the grease Is too hard add a lit 
tie neats foot oil if too soft a little tallow 
To Stain Mapl# Wood a Dull Oray —a Tn a liifll 
clently large pitch coated box place line polishing sand 
then the wood and over this another layer of sand 
pour rain watc r over all Allow it to stand in a warm 
place for 1 to 5 weeks b Steep the wood for 3 to 4 
hours In a decoction of gall nuts (1 part powdered gall 
nuts to 10 parts water) then allow It to lie for an 
hour In a solution of 1 part sulphate of Iron (green 
vitriol) in 60 parts cold water next brush It by means 
of a soft brush with alum solution (1 part of alum In 
16 parts water) and allow to dry 
Mapl# Wins —In spring when the aap circulation 
begins to be active bore into tha trunk of a sugar 
maph about SO Inches above tbs ground collect the 
Juice that flows out and mix it with some fresh white 
wine that is etill fermenting After tbe maple sap 
and wine tn vessels that must be kept in a place at 
a temperature of dog to 78 deg F has completed 
the chief fomentation It la Altered then add 14 a 
part of tartaric acid and 10 parts of sugar for each 
1,000 parts and rack into champagne bottles Those 
must be corked and kept tying down in a cellar 
After six wosks th* maple wtns, which efferveoees like 
(hampage Is fit to drink 
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A SNOW PLOW FOR AN ALPINE RAILWAY. 


AN INTERESTING ELECTRICAL LOCOMOTIVE. 


BY DR. ALFRED GRADENW1TZ. 


Liki milty i Ulw i>s In tilt Swi>-b Alps tin Ixjit 
Uiuiiuiuiiix iliitiu ihIIw iv Him oiiginnlly diHlMHd 
(Xiliisinl) lot suiumir stiviu Ai>nit troin the Iri 
Mint miiuiirii id it iffl< to Ik ixputeil (lit hi nj snoun 
in tin ( hamouulx V*ilk> and the diHuultv ot char 
Jug tin road |i<\ il obsluliH to it winlir b ivlcc 
I in const intly Inc reusing tialtle howcvei cvi-utu 
ally li 1 lln i illwuv (Oiiuinny in c enable i winter optia 
tlnn It wns therefun niMHtmiv lu pinvlili suim naans 
lot eliuring thi naik and obtaining a autistic toiv tin 
UuhI <outmi lln Hunt mu. win provided with nm 
tait allots oi spiml i onsli hi lion which mild suipi 
in and hi oh 11oin thi thiid lail A pownful snow 
plow uni d slgniil lo ili Hr tin road 

1 li I h now | low m pi o|ii III d liy two in it ora similar 
to tlio i oi lln i miliary motor i hh wlilili art ol tlio 
qnuiliiilli poll lypi I with Iwo f oiih.i|iii nt pok-c) I hi 
two • xi IniiK mill of iui li lllotni an inoiintid In suits 
wiih thi arniatuu whuh ih of thp liHilliirt drum tv|H 
with iinduliiid windings allowing only fwu biusli Mts 
to Ih ii id lln> mi mix i ot i oil. < tin hum lln is II' 
tin India ini Is of ■ wl Hint and ioiihIIIiiIi a <1 water 
fight 11aim iinihtstlnR ol Iwo pirlH linllid to on< 
aiiol In t on <i linil/uiilnl Joint and (ompli ti ly am round 
mg Hit ai mat mi ixitt.i inila (Olkitur uud InusheH 
I hi lultu are leadllv Inspected through two windows 
In the u|ip. i half of tin India lot lln lowir hnlf in 
vlilih iri loinltd the arm.it an In minus is pimtdid 
\ ifh two luaton aims ptvotid on tin azli wiiiili 


to thin effi it Is proildid with an Inaldr journal 
lln two motom an Invaiinhlj couplrd in paiallcl 
and inn bt InHiilulcd fiom one anolliu in r men of 
uni iri m> by naans ol fuse Intelrupliis loiaftd In a 
sieilil l>ox 1 hey ate suspended ttoin thi. bogti by 
plate springs 

I ho motom ate atiei.d by a (ontroll.i with mag 
mtk blowing inundid to .fli.t ibe starting speed 
regulation stopping and rivualng Tin nvirslng la 
obtained by i hanging <lie dilution ot ihi curunt in 
the ninutuies tin starting by tin gradual i utting out 
ot milhtancea itlautid Into the motor ctmutH and the 
bpiui rigulatton by shunting thi Inductoib 

Thi milt ioikr tnay ouupy eleven ihisIUi ns viz a 
initial position (Oiiespoinllng with the dead point with 
whhh thi tuotoi fuditig imunt is interrupted and 
live fmwuid and itv< liaikwaid positions 
Whin thi snow plow iur liavels seiuirately the eon 
trollei ih ntimted by hand with a rtmovabh handle 
by llu motorman pasted on om of thi plat forma 
When howtvet Iwbull Is the general cab. I th< motor 
I low ini ms pm t or u lmin thi (onliollors nit mill 
lied Hlmultnui oualy lioin a diHlatui by a motormnn 
posted In thi ft ont lompaitnunt ot thi head eat To 
this effut inili ot the .onliolkrs Is (onnutid with a 
(ompiiHHid alt si rvh e motoi fitted with two eotu 
luehbfdnli londulta serving for forward and backward 
trnvitltig nsputtvilv I heat two londulta terminate 
In tlie fioni <oiiipni tuicnt of tin In ad ear In an ap 


put at us < ailed tin main seivlee motor provided with 
a steering whei I 

In ordir lo put thi controllers of all the vehicles 
composing thp train at the position desired the motor 
man lias only to adjust the btoertng wheel of the main 
bervue motor to a corresponding position turning It 
from left lo right In forward and from right to left, 
li backward traveling 

The four contact Bhoos are connected together by a 
system of Joints und springs They are or the same 
type as those used on the front cats for wlntei ser¬ 
vice and comprise btiel plates with Bbarp edges 
pressed down on the thiid rail by a compressed air 
piston controlled by the motoiman 

1 he snow plow proper has a triangular cross section 
with bladis bent outward In a gentle curve so as to 
rorm in the lower pait which comes In contact with 
the snow a sharply pointed blade inclined to the rail 
at a Blight angle so as to offer a resistance as small 
as jiosstble to any snow masses accumulated on the 
track trains or tho following mmposltton are 
forimd lot lemovlng the snow 

tl) A snow plow car at the head of the train 
<2) A baggage ear with motorman 
(DA number ot motor cars Intended to increase 
the Impact requited for removing heavy snow masses 
I hi be trains an able to remove snow layers up 
w ird or three feet and somi times e ven six feet In 
thlckniHH throwing them violently to right and left 


SUBMARINE SOUND SIGNALS. 

A REVIEW OF PAST AND PRESENT ACHIEVEMENT. 


Tm following Information on submtrliu bound slg 
nuts has ti. in piiIII ilud by tin Iniliil Mulch Hydro 
gi iphli Odin uiidti nit lieu il\ or the Hu t< laiy of the 
Niivy 

Dm si a train, has cvirclsid a powiitul Influimi 
upon thi udv mu mi in of ilvill/itlou and tin wot Id 
wide b mlitb that (to v lion ■ oiiuteiai ling icurics ot 
di lay and dangi r tn chi tub voyaging has ncvit teased 
t i ptovf a stimulus tn llu smuh for tiion di finite end 
nuuiati aids to navigation Moat ot tin piomlnetit 
Hints it iinihi masts to w ilih lomniini has spicad 
tlnouMiont (lu woilet in marked with biamiib by 
(lav nnd with light h bv night hut ivin if thi llnu 
hliotild linn already it lived as doubt It ss U sonu day 
will whin all llu mists of thi I ultid Stalin hail 
Ihi n ililimd lioni i nd lo i ud by a bind of light bv 
night mil In buoys and Ih ih una piomini ntly plat id 
to In si i ii hi dnv lit to a mat Inc t • m mu passed tn 
I till k togs all sin li gutilis mil warnings would hi of 
in iv ill log oIihi ui i s the .hum till it lc s ot Hie 
most | iinitiil light and bluts nut iliohi marks whhh, 
whin pnsiiitid to fh vli w suvi to gnlilt and to W8m 

In many pirls ol tin wmld i sjk i tally In the Tern 
pirHh /otiis logs luquintly ouur On lln eastern 
coists of tli Inltid si ilis and ( nnntln an mstirly 
wind ih niv ciltin Sttcildnl with Tog Between the 
Dull Shi mi lit wing noithvnrd In the Atlintu 
und tli i st 11 tin i ont Ini nt a mu tut movis to the 
south waul l uiglng to thi shuns of Canada and the 
l mi d stab i iiu from the Anile Zoje With an 
i aslc i ly wind ili wannul nnd fully chntgcd with 
in ilhlui In ii tint willi thi (lull Slit am Is blown 

moss tills old uni nl anil tin siib|Hndid vapor Is 
ililllid mil hiqiniitli condenKid In the form of fog 
I he 11 limn issi u nl thus erbung to shipping on the 
mast it A in. 11 i stlinulat.il the imopIi of tin l nited 
Staffs lo In plum 11 In the . in ploy men t of sound 
signal*. for c imili it Ini, tin ndursc Indium is of foggy 
w i at In i upon i om mi in and navigation for aside 
hoin Ihi possibilities if wireless tilegiaphy the 
si use or heating is tin onli nu ms by which human 
iHiieptton may he apprised of tin dangi rs lurking 
lu (oastul wateiB when the muse of sight Is una¬ 
vailable 

I mil recent times the sound signals gi nerally used 
tn i licit nurlncis esjHitally during fogB were with 
ini nu modi Hi at Ions sirens trumpets stiani whls 
hi 1 It boats Ull buoys whistling buoys toe kits 
Rings bi I Is slrmk bv mac him ry and lannonb And 
1\ jowdu or gun cotton In mnnicttun with all 
tin sc implements the atmosphere Is the medium of 


ii'tnsmiBsion of the sounds emitted from Ihe sounding 
appai xtus hut It is a charac lc ibctlc of th« air that 
In cootiguotia spates of the atmospluto the tomi>ora 
tun humidity and pnsbutc vaiy In such a manner 
as lo pioduic a state which IxniB the samo telation 
to sound us cloudiness does to light Tyndall has 
thus desentad these condltloUb By streauib ot air 
dllfucntly heated or saturated tn different dcgiees 
with aqiuoua vapors the atmosphere Is reudirod Hoc 
c nli nt to sound Acoustic clouds in fact are Inces 
sanity tloattng by through tho atr I hey have nothing 
whatever to do with the ordinary clouds fogs or 
hade and the most tratmiiari nt atmosphere may be 
tilled with them converting days of extiaoidinary 
optical transpaicnoy Into dayh of equally extraordl 
naiy acoustic opacity 

nil INAOlql ACT or AlRIAt HOIIND H1UNAIH 

The mariner has long since learned to be exiPtxl- 
Ingly cautious about depending upon aei lal sound 
signals even whin neat Ixperlume has taught him 
that ho should not assume that he Is out of hearing 
distance of the position of the signal station because 
he falls to hear Its sound that hi should not assume 
that bt cause he hears a fog signal faintly he Is at 
a great distance from It nor that ho is neat because 
be boars the sound plMnly that ho should not as 
sumo that be has reached a given point on bis course 
bcc quae he hoars the fog signal at (he same Intensity 
that ho did when formerly at that point neither 
should he asswno that he has not reached this point 
because be IhIIh to hear Urn log signal as loudly as 
before! or because he does not hoar l. at all, and 
t(iat he should not assume that the fog signal has 
ceased sounding hi (aviso he falls to bear It, even 
when within easy earshot 

While both thn range and the certainty or the 
transmission of sounds through the air may he en¬ 
hanced by Imparting such excessive energy to the 
sound waves as lo render them less liable to the dts 
Blpallng Influences of a variable atmosphere yet 
with the tog signals heretofore In use, L has been 
Impossible to distinguish by any means available, to 
the mariner at tea, the times when he might expect 
aberrations In audition from the times when the 
soiinda would be heard normally as to force and place 
this Hurrsioamr of warra ah a mfdiih for tiif 

TKANHMIHSIOX Of HOI NDH AT UFA 

Water Is less s mobile medium than air Its. respon¬ 
sive to marked variations of density arlMlny through 
changes In temperature and pressure, and, there- 


foic less subject to variations of homogeneity 
and mon ri liable as an agenry of the transmission 
of sound waves In his experiments on l^ke Geneva tn 
182b Collation had a bell weighing about ICO pounds 
suspended sonic C feet undoi water from the side of 
a boat a I struck by a hammer attached to the end 
of a hver Stationed in anoib.t boat he listened 
for the lull sounds propagated beneath the surface 
which were conveyed from the water by a cylindrical 
tube of tin some 0 feet long and b Inches In diameter 
One end ol this lube terminated In an orifice for In 
serlIon tn the ear and the othor was spread out some¬ 
what in thu form of a sjKHjn with Its orifice closed 
by a flat elliptical plate of tin about i square feet 
in area By attaching a suitable weight to the lower 
end of the tube It was easily retained In a vertical 
position with about four fifths of Us length submoiged 
Us flat plate being turned toward the boat carrying 
the bell With this simple apparatus Colladou was 
able to hear, with pertect distinctness the blows ot 
the hammer on the bell across the widest part ot 
Lake Geneva, when the calculated distance between 
the two boats was not less than 8 miles Ihe sounds 
which he heard appeared as It they had been caused 
by some metallic body striking the bottom of the 
tube and they were as distinct at 8 miles as at ■ 
few hundred feet from the bell One set of observa¬ 
tions wjlh made during a strong wind The waters 
ol the lake which were at first calm became vio¬ 
lently agitated, and it was necessary to keep the boat 
lu position by means of several anchors yet, not¬ 
withstanding the noise of the waves that struck the 
lube he look observations with the same accuracy aa 
when the air and water were still And he states 
“1 am convinced that by employing a bigger bell, and 
Improving or enlarging the bearing apparatus, easy 
communication could be effected under the water ot 
a lake or of the eea, up to 15 or 80 leagues ” 

Wans tor making a practical uae of the water as 
s means of communication between vessels at sea com 
mem c <1 to germinate with the Invention ot the tele¬ 
phone in the latter part of the laat century 
In his admirable work, entitled ‘ The Modern Light- 
Housc Service,’ published as 8enate Executive Docu 
nent No 66, Fifty-first Congress, first session, Mr, 
Arnold H Johnson, chief clerk of the United States 
Light House Board has made reference to the exparl 
ments which were commenced In 1883 by PVof. 
l-ucicn Blake whose plan la described as follows U A 
pound producing apparatus was to be attached to each 
and to be worked under the surface of tbs 
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water. In times of tog or at night a rode of signals 
would be produced by it which would be transmitted 
in all directions through the water with a velocity four 
or five times that In the air Bach veseol, in addition 
to the sound-producing apparatus, would be provided 
with sound-receiving apparatus, which would take up 
nut of the water the signals arriving from the neigh 
boring vessels For steamships the sound producing 
apparatus was designed to be a steam fog horn or 
whistle, especially constructed to sound under water, 
and to be heard at least from 6 to 8 miles 
As to the receiving apparatus with which each vessel 
was to be provided, the original plan of 1883. and which 
has not been changed, was to employ some form of 
telephone acting as a transmitter under water and 
connected with a receiver within the vessel ” 

SUBMAUINr SIGNAL BILLS. 

It is along these general lines that tho problem haB 
Ken so successfully solved under the auspices of the 
bubmarlne Signal Company, of Boston, that the meth 
od or submarine sound signaling has been officially 
recognlsod as supplying an Important aid In naviga 
tlon. As early as 1803 the United States Light House 
Establishment had furnished the light vessels at Hos 
ton, Nantucket, Fire Island, and Sandy Hook, with 
Mibmarlne fog bells The equipment consisted of a 
bell with striking mechanism actuated by compressed 
air, suspended at a depth of 30 feet or so beneath the 
curtate of the sea from a davit at the side of the 
vessel, a small and compact air compressor driven 
by a kerosene engine or by steam from the boilers of 
tho llgbtvessel, ror the purpose of furnishing power 
to operate the bell, and a code ringer also < onnected 
with tho compressor engine, and adapted automathally 
to control the strokes of the bell so as to cause Its 
ringing to send out the code number ot the light- 
vessel 

The sound waves going out from the Ifghtvessels 
below the surface of the sea could be hoard for a 
distance of some miles by passing ships equipped with 
microphones to receive submarine sound signals These 
sound receivers are located Inside Hie bulls of ships 
below the water lino, and connected with the chart 
room or bridge by a telephone circuit On either side 
of the forehold therp Is fitted a small tank on the inside 
of the skin of the ship without cutting the plating or 
making any alteration whatever In the hull 6f the 
vessel A small opening In the top permits the Intro 
duct ion into the tank of a dense liquid in which the 
lecelvlng microphones are suspended By listening 
ot the telephone, whose circuit includes both the port 
and starboard microphones, and switching the instru 
ment from the starboard to the port microphone and 
hack again, the tones of ihe light vessel's submarine 
hell could be heard on coming in range ot It If the tone 
was louder on the starboard side than on the port, 
the mariner would know that the Ughtvessct was on 
his starboard aide, and if the tone was exactly tho 
bame In both microphones, he would know that the 
llghtvessel was dead ahead. 

It was found that even in the case of veasels to 
which the sound-receiving microphones had not been 
fitted, a listener, putting his ear to tho inner surface 
of the plating, say in the empty forepeak below the 
water line, could hear the sound proceeding from a 
submarine bell several miles away, but under such 
circumstances no information is derived as to the al 
rod ton rrom which the sound proceeds, and hence 
a vessel encompassed in fog could not be Btcered by 
bell, and must suffer a denial or those advantages 
that come from the knowledge of direct Ion that 1 b 
derivable on board of vessels in which suitable instru 
ments hav- been installed to receive the sounds 

The substantial service renderod to shipping by the 
submarine bells first established decided the United 
MUtes Lighthouse Board to extend their lnsUUation, 
from time to time, to other llghtvessels until, at pres 
ent, 46 of the llghtvessels in tho waters of the United 
Mutes are thus equipped, and the signals which they 
send out are of undoubted aid to deepwater navi 
gallon 

Equally effective as aids to navigation are the sub¬ 
marine bells that have been fitted to buoys, where 
they are worked by the motion of tho sea, and those 
that have been suspended from tripods on the sea 
bottom, where they are controlled electrically from 
(bore sUtlons and serve to give warning of dangers 
or to make turning potnU along the routes of com¬ 
merce. 

Many of the llghtvessels and buoys of European 
waters have been similarly furnished with these bells, 
sad they have been likewise esUbllshed In the region 
of the Quit of St Lawrence; and, as the effective 
range of the nbmarlne bell far exceeds that of aerial 
sound signals, having been known to exceed fifteen 
miles, and their bearing ran be determined with suf¬ 
ficient accuracy for safe navigation In fog, if a vessel is 
equipped with receivers. It has seemed appropriate to 
set forth for the benefit of mariners a list of stations 
where they are at present established. 

Rsmarttable endurance teau have been applied to 
Mftfe of these submarine signaling installations. From 


a cottage at Point Allerlon, near Boston, in whhh a 
214-horse-powor oil engtpe operated an electric gen 
erator, a submarine cable was laid to the shore, and 
thence 3 miles out Into the harbor along the sea 
bottom At the end of the cable was an Iron tripod 
HUnding on the bottom of the ocean, 70 feet below 
the surface ol the water, and on the tripod was a bell 
weighing 230 pounds, the clapper of which was actu 
atod by powerful magnets On March 30th, 1907, the 
current waa turned on, aud the bell began to strike 
at the rate of about 23 blows a minute, and continued 
until Ihe 18th of May when the total number of strokes 
had reached 1.032.930 in a duration of 789 tc, hours 

The pneumatic bells on five llghtvessels were also 
required to bo rung coutlntiously, night nnd day, tor 
sixty-one days, making a period equal to two and a half 
years of s« rvlce au-oidlng to the highest demands 
made In paHt years upon the log wht-itlc on the light 
vessel at Bandy llook Submarine bell buoys have 
also been tested. Jtae tact that the hearing of 
the buoy <un be found In fog or al night makes them 
advantageous to shipping when they are placed in 
exposed iKwItlons In water of sufficient depth to give 
the vessel steering for them sufficient spate to mu 
neuver for the purpose of locating the origin of the 
Hound It la noted that in restricted wafers, or when 
the bell is lotaled near stoop bankH or rocky shores, 
an echo may he exiicitcd, and this tact requires that 
the proposed lotation should, in eat li tase, be thor 
oughly Investigated by experiment, because there aro 
possible situations wheio Ihe etho may be heard 
Instead ot the dliecl sound, and thus lead to an erro¬ 
neous determination of the place of the danget whhh 
Ihe bell la Intended to mark 

The mechanism for submarine bell bums Is de 
ptndent on wave motion for its pnwei, and thtiefme, 
differs from that of the electrleally controlled tripod 
hell and also from the pneumatic bell employed in 
connection with llghtvessels On Ihe trunk or stem 
of Ihe buoy Is a float or 'sea anchor' free to move 
up or down for a short distance and tmllas ed so 
as to have, as nearly as may be the Bame weight ns 
sea water It is the design that this shall remain 
piac to ally stationary as the buoy rises and falls The 
pull rod of the dapper Is connected to a crank on a 
toothed wheel which Is turned oy a ratchet and pawl 
gear npeiatcd by two aims attached to the sea am hoi 
Of hts-ilal Interest in connection with submaiIncsig 
nal buoys are Ihe gns buoys which have been export 
mentally fitted with bc-lls that ate rung through 
mechanism a< I unted by the pressuie of the gas supplied 
for the light, and are thus lndeiiendeut of the action 
ol tho waves r.s an agency for ringing the bell, and 
consequent!) Tice of the liability to Irtegularlty In 
Ihe Intervals between Ihe strokes of the dapper 
whhh predudi b the successful ringing of a code signal 

COM Ml NIC VI ION Ilf twits VhhHMH AT N! A 

Beside their uaelulnesH In warning vessels of their 
approach to the land and to dangeis submarine sound 
slgnalb may be used as a means of cnmmunhntlon 
between vessels at to n For this purpose the round 
producing bell. Immersed In water held In a tank, 
la Installed, In the lore peak of the vessel Inside of 
the hull, and may be upeialed automatically or by 
tiHnd. As a means or communication between bub 
marln» boats In a stale of submergence, this method 
of signaling has a siiedal field of utility During (he 
tests of Buhinailno boats in May, tin I, communication 
was, in this m&nnci. kept up between the ' Octopus" 
and the tender “Starling" Signals were communicated 
from the ’Starling" to the 'Octopus,” lelling wheii the 
letter had crossed the finish lines, and when to tome 
to the surface, and distinct messages were received 
In return from the submerged vessel 
mu rqcmriNo oi vishkih with sibmariM' hoi’vii 
srn.ivKBS. 

The maritime community has availed itself more 
and more of tho facilities which have thus been pro¬ 
vided by the fostering care of various governments 
with a view of lessening danger In navigation and 
delay in transportation and an Increasing number of 
vessels have, yeat by year, been furnished with sub¬ 
marine sound receivers, and, for tbe convenience or 
underwriters In determining ratoB of Insurance, the 
American Bureau of Shipping lias noted In ‘The 
Record of Ameilcan and Foreign Shipping." whlrh of 
the vessels are so t-quipped. 

The saving of lime brought about by enabling ves¬ 
sels to reach port Instead or being delayed by fog and 
losing tides is being constantly exemplified The 
"Lucanla,” while approaching New York on one oc 
raslon made all three llghtvessels by submarine-bell 
sounds, which constituted the sole guide, and we lead 
in the Cologne Gaxette that the captain of the ' Kaiser 
Wilhelm der Grosso," during the course ot a voyage 
to New York, when surrounded by a dense fog off the 
coast near Fire Island llghtvessel, hesrd the sub 
marine bell and was able to steer by It, when, as It 
subsequently transpired, he was twelve nsuthal miles 
distant from the signal ptatlon. At 6 45 A M the sound 
of the bell was beard to starboard, and, owing to the 


log, the ship, which was some distance out of hc-i po 
sltlon, was guided solely by these i>ell signals, and the 
course was altered by the soundh hoard train tho light 
ship, though the fog horn was wholly inaudible 

rut ranch, oi AimsnriY in mmimarink iitiih 

While careful listening at the telephone is always 
a requirement that must not be underrated nor over 
looked, It Is found that vchsuIm ol dei-p immersion have 
an advantage In the tange oi distance at which sub 
marine sound signals limy be detected and thlH Is ac 
centuatcd in c-aHes where they aie moving at a slow 
rato of speed Indeed on the Great Lakes, where the 
fore peaks or vc-shc>1h are frequently above tho WHter 
line, special provision was ncccsssiy for the projier 
submergence oi the tanks containing the sound 
receivers 

There Hppears to be no failure to heal and rccog 
Hire the sounds or the Huhinsrlne signal bells at dlb 
tames between thice and live miles and on the aver 
nRc these distances are considerably exceeded 

Wliut range of submarine transmission of sound 
wavcb will ultimately be seL us Ihe limit of practical 
audibility of such signal bells is not now known, but 
the possibility oi a comparatively extended range 
under special conditions, ih foubhadowed In the ob 
nervations that have been latelv made between the 
light vessel ' Gabelsflasch," located al the entrance to 
Kiel. Uertuanv, and the liglitveHsel "Fehmarnbell." 
situated nearly twenty seven nautical miles away On 
different occasions the tinging or the submarine bell 
on the latter llghtvessel was heard by the unaided ear 
through the naked walls of Ihe carpenter's store loom 
on the ' Gabelsflasch" vessel Without doubt this re 
markable tiansmlbblun was favored by the form of the 
sea bottom, whhh. while not of an even depth in the 
region between Ihe llghtvessels. docs not suffer any 
sudden or grent Irregularities, and perhaps, the en 
eigv of tho sound waves freed of interference by tho 
infrequency of truffle In midwinter nnd by the absence 
of aglta'lon of Ihe wateis from storm was conserved 
and htlengthened bv the narrowing shape 1 of the bor 
tiers of tIlls portion of the German sea 

Although there are some situations In which the 
submarine Bound signals are cut off as for example, 
when an underwater formation, like a bank or shoal, 
rises from the bottom and culminates near the surface 
of the bca thebe obsei v at Ions on the "Gabelsflasch” 
vessel indicate that conditions mav be found or ar 
langcd which will l»e exceptionally favorable for the 
distant I ransmlssion of signals Thus where there 
Is a runnel-shaped entrance hounded by Jetties run 
lng far out Into Hie sea. tt may bo practicable, by the 
concentration of waves front an oilgln uf sound placed 
near the vertex of the funnel, to mnik out a shnrply 
defined sound sectoi for the purpose of locating the 
entrance when It Is obscured by fog or darkness. 

LUBRICATION UNDER PRESSURE. 

Li men vi ion under pleasure hah been applied with 
success to dynamos, turbines, Internal combustion 
motors and oincr high speed machines nnd within the 
lust throe yedis it has been applied to the groat marine 
engines of British wnrshlpR About 1 gallon of oil Is 
used per hundred horBc power per dav of 24 hours 
and, ns part of the oil can bo recovered and used again, 
the process is very economical The apparatus used 
for dynamos aud small motors consists of a single oil 
pump operated hy an eccentric The apparatus em 
ployed In the British navy usually includes Tor each 
engine three oil pumps driven bv steam an oil tank 
and a vessel for the separation ul oil from the water 
of condensation, In addition to the necessary pipes 
and IlltcrM, and a collector for exuding nil in order 
to prevent rapid dogging of the conduits It Is necc-s 
sary to uhp a non saponifiable oil, free from resin 

As the dimensions of ships aie being continually In 
crossed, for the puipose ot augmenting cither speed 
or carrying rapacity the ports, disks, and channels of 
the world aro becoming Insufficient for the demands 
made upon them Hence shipbuilders aro romis lied 
to remain within certain limits of length, breadth and. 
especially, draft The result Is that the new vessels 
do not possess the requisite stability and displacement 
and that shipping ccinnamon complain that they are 
unable to make full uhc of their costly equipment 
Manv ports, docks, and bsHlna uro being improved and 
enlarged, but these great works designed In accord¬ 
ance with tho dimensions ol the largest vessels now 
afloat, are not yet finished and (he dimensions of 
newer Hhlps aro Increasing In unforeseen proportions 
The "Umbria,” built In 1883. had a length of 502 feet, 
a draft of 27 feet, and a speed of 17 knots, the “Maure 
tanla." built In 1907. has a length of 790 feet, a draft 
ot 37 feet, and a speed of 26 knots Hcio the length 
has Increased 57 per cent, hut the draft only 37 per 
cent Yet upon the draft depend the stability, the har 
mony of form, and the capacity of the vessel Hence 
the enlargement of ports and dm ks Is loudly de 
manded, but bow shall the work bo planned when the 
dimensions of future ships cannot be foreseenT 
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FRICTION DRUMS AND BRAKES.' 

HOISTING-ENGINE ESSENTIALS. 

J*Y WARREN O. ROGERS. 


In hoisting < nglm pint llu two of Mu Inipoit uit 
I ills whlili mu i < innii uilli uit nnt\ it all Mima 
nu Mi lilituui illii n mil In ik« Win n \uy hi aw 
ii .ii nil is Ii ilift hoi till llu m.liiui mid ill otli. in 
ioiiiiii d mill tli iimk mint to in tun that tin 
hutke in iln luilstinv. ilium is Mil uk. i*> hold win n It 
is appllul In imln Mint Ii mav know Mint tin 
lira 1 1 mil Ii i< linn ilriiiu mi m winking tiitln It in 
lull IniiI It lii llu i 11 ml Inn likimer In Ituoim III 
inilliii mill llu i oiinm in li hi it mi iimin l n jk n 
In Ilf. I is shown i tin Mi n cl ■ uni w Ii Ii Ii (oiinlntN 

it tl i l.s it is no il hint i I tut d mil uuiul to 

a pioJuiniK inn on tli mu wlul tin llu iliiini 

tl ink t i 1st n Min Ii nliif. it ul il hint ki on Mu 
lull! 1 Nllll III I Ml N|H)1I(I t I 111 Ih III (it III wood pllllh 

with will Ii II i lihfih 1 h win li I 111 own Into mill ml 

I In ill uni in Mill cl to linn hull i u tin shall mid 

also him a Hllftiit tali ill mmtm lit on tin ill inn 

Hliatt hiifUdint to m k nitwit on Mu lilitUin drum 
i iMi i Munich font to In Id flic Nil iln ot ini In id III 
inum • in hoist I hi iti uin in moiid hi nu iin ot 

i Inn iltnilud to a Niiiw whlili ninki h iontul 

till n tin w ii into in with n Ntnl pin two nIu! 



I Pi I II Min I l<l( I ION DKl M 


plaP b ind nm ot hion/i llu laitii !> Ink pi mil In 
Mil' tin 1 1 it lmu nut IIiini | l it.s m hi oil i i|i 
l.lilia whhh Hhoiild la Milt d with lulu 1 tiling oil 

rh( movtimni to hIpini Mu filillou is iltutid 
bj loiiuitifiR llu tnd til Ih 1 1 It Mon n ii w to Mu 
ilium h) uitunN tit i loti uid \okiN wtilth hi i 1 
it ini muvi im lit of Hit flit tlou I hi will posltli ly 
dlhPiiKUKt llu hiitton limit i all tit must lima \n 
mi aiixiliui a limit ptltik Its plmd cm Mu all ill 
bttwfin the gi at wlml anti tin iliiini tin |iuhhih< 
ot will h ikalnst Iht ilium | Halims a kradual ipIuni 

I Ills 1 1 It tlm Uiuni ih iispiI mi iln liolsiinfc ingims 
m idi I) Ih S linn M imitm mi lug Company 

A om lvpt ol fn Mon ilium in hliiwn Iti Ilk J 

II In link'll with i It In i wo mI in mini i il i in haMiii 
llu spin whit I w tilth i an It h m im min l ol Mip 
lilt Mon In kovid ikaliiHl a shoulcli l upon Mu drum 
Hhafl At Mu oppohllt tnd if th shift la a ttllui 
Ihitadtd mil situiitl In llu shill hi a sit sti w 
lilt lid Mil list w lull applilliK Iln lilt Moll la llig I ikt II 
Ii llu mlliii A llinpt slim h ii ink an i Mi null 
thn id il i oni at pltili Is pin d Intwi n tin i dim 
mil Mu ilium huh llu (linki and Mu si u tuntlik 
i lunula i i I holt a api ttl in i t m till lit t irt Ip 
I himikh on tl tin hi hulia H n nw | isms ind atrtwN 
Hilo Iht sld liaim I pit lint ihi s| ii tiom io 


h\ Mu nmil tpring A loosefitting alaMoiimy huh appllpil to a gear whppl It consists of two stool 

ts pluitd la i im n llu opt luting alien' and dium hub bunda liupd with a apodal matpilal to takp up the 

mid la pi in uit d with nn . xiindlng arm to pitvmt mm luaitad or having it comp on tlm steel banda 

ituatloii l li Ih hiniloniiy hub Is mailt In balvna an IIiphp hands cntirtlo the diiltb drum which la made 

un io la u mini bit loi rdagking iht frldiou If npt n trifle amaller In diameter Thi tnda of the clutrh 
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■ sunn IhlN tiitilon dium la iiiade by the lxdti band mi tonmidid to a paii of bell rranka mounted 

Mat him Wotka on the roi kahHft which paaaPH through boaaeH caat 

AnoMiti Hpi ot liidion ot dutch la ahown In on the dm of thi malndiuin gtar aa shown On 

Mg \ llu i Inti h runa loos. 1> on thi dtum and thi ouimvbIU t nds ot eat h nakahaft tallying the 

la flttiil with i hand flit Mon clutch tonatalliiK of a bill trank la foigtd a livir aim that uaihea to 

dtak kt>td to llu alialt which It, fitted with two uruia oppoatti aldca of the gtar hub and abaft In Fig 0 

taming a nIm 1 hand lined with leninvable bass I heae arms an tonntded b) meana ol ilnga to Mu 

wood blot ka inn haling a bull able means of adjusting dutch aleevib that slide on the dium abaft On the 

Mu tilt non band by nu uih ol bolt and nut as shown outer end or the aleeve ia a gioove whith engages 

Om arm ts holtid to the disk and the othir ful the clutih roik and is in turn 0 |>ciated by the clutih 

niimid from It and nidus Its motion from a tom lever at the operators stand An the dutch shevi 

hliiatlon toggle t ounce Mon Hnd lockahaft width la la moved toward the gear the link fortes tin enda 

opnatid hi l hand h vm In this type of filtflon thn ot Mu long lever outwaid which actuates the bell 

dutch Is Im kt d In tifhri the on oi off poult lou and crank bo aB to draw all four cndB of the clutih band 

<nd Iht Uhl of Iht Bhaft la t Unlimited togelhPi This ilutdi la self locking whether open 

1 Ik 4 allows thi spill It it ion of the friction which or closed 
ih Ilf tut io h* hotat put out b\ the Wellman SeRver In Fig 7 la shown a type of post brake consisting 



Mu »■ h\l I Ml IKK 11<>\ DIU T M Pin »~H\ND FRICTION ( LFTTH 


o* two beams plat id vertically eath partially enclr 
cling the btake ring on opposite Bides The beams 
carry a large woodon wearing block the side next 
to the brake rim conforming to a circle Both 
biakea aie controlled by hand levers The types or 
brake ahown m I lgs “>, 6 and 7 are mode by the 
Denver Englneeilng Company 
A cork Inset t frlc Mon Is Illustrated In Fig 8, and 
Is made by the Lldgcrwoud Manufacturing Company 
The gear wheel ot the drum Is fitted with a friction 
flange ns shown, In whlc h are fitted cork Inserts wblc h 
arc allowed to project about 1/12 Inch above the 
wooden flange rim and although contrary to what 
one would suppose as the wood of the friction wean 
away I he cork retains Its original amount of pro 
Jectlon the wear seemingly being proportional As 
cork will not burn as readily as wood and does not 
slip as easily the cork Is vsry durable Another 


citing I hi wiur on thi trillion la adjust d hi linn 
ink flu Hlciic in th« pi i |h i dilution h sufllilcnt 
mil mnl and the nice h Ih then miurcd hi nuuna of 
tli lull placed In u hole In the fiunn Mill coincides 
with tin hoi in Mu flange 
im ilu alien in a hub with n Icier for loiation 
ttli n lotatcd In one illi.cMou the friction la applied 
mi Hi d In llu other dnectinn ihe file lion In r«le sed 
•Power ami llu kiigtmir 


Morgan Company The Illustration also shows the 
tand biakc which is operated by an Independent 
hand lever The band la attached at one end to the 
foundation and at the othc r to th# hand lever the 
connection being such that a continuously Increasing 
forte Is applied to the brake while the operator pulls 
with uniform strength on the lever 
Another type of trillion clutch is shown In Figs 
D and 6 which show both sides as it appears when 


featuie Is that oil does not affect its bolding power, 
and tiouble from slipping Is practically eliminated 
even though oil should get on the friction drum 
In Fig « Is shown the design of the friction pin 
used for this type of friction drum It consists of 
a coarse pitch screw to which is attached the level 
for operating It The screw when turning comes in 
contact with a friction pin which Is placed in an oil 
box and being submerged in oil eliminates what 
would be serious friction losses, aa well aa any poesl* 
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blllty of the pin nod arrow becoming welded due to prlies, dally latger and thicker and thl8 mor rapidly 

dirt and friction As the oil box la inclosed foreign than pressures rose Then It a as said that all hough 

mattci la prevented from getting into the oil and tho shells might comply with the conditions, furnat. tubes 

pin and screw are kept ilean at the same time auf could not Tho answer to that was the. corrugated 

Hi lent lubrication 1 b always provided llue in one woid the steel manufu< titters win abli 

A rrlction or the double V type Is shown In Tig 10. to supply platis and the bollerraakci to uw Mum In a 

mid la made by the Clide iron Works It Is com way whlth met anv possible demand foi high pnssun 

l obi d of long segments of hardwood bolted to tho The notable fact Is that the design of tin holler lint 

spur wheel and turned to fit the faced friction sur itself easily to the utilization of thick plates just as 
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Thisc rates were modified and now l.loyds no longer 
stipulate for anything sum that lb n mginur sur¬ 
veyors shall be satlsihd It 1 h by no tmaiis Impossible 
that (it) Ion Htnl may In um d at no distant jsilod It 
Is now wi may suy simple c question of inlce Hut 
ln.ismui h as the wilght of a both i ninth id high stei 1 
would Is ltttli more tliuu lit) | i unt of that of a 
both i m id. of low still then is it will Ih sun, aeon 
ldtiabh maiRin available As Tar is nurr saving In 
wilght is (onieriieil howivir It is doubtful If tin 
owmr of large ships would ittach nnv puHuilar im 
lortann toll 

It Is 1 1 in tli n Hu dosing of 1% inth ilvits is iinJtc 
Ixvond tbi pov i i of manual lulior It follow . that 
but foi tin iIvi iny, inailillli wi should havi no thiik 
lailli t sin llh Ativirv turn indiid wi havi tin inti l 
(( |h ndi in i ol tli arts hi ought hi tori us I In lads 
in pul vi ry mu 'i In ividmii bv a fi vv pHHsag.s mu 
fnltud in an exit Hint pi in tli al pip i on Marlin 

limit i IttHlgn ( oust nn t Ion and I louniuv nail la 

Ion (hi Not Hi I list t raist Inst it lit ton ol I'nglm i is and 
Shipbulldeis on tin _1tli of Odnhil hv Mi D MvleH 
Attn n fining in tin turn wlnn ship livitus and 
caulk, is w n cmployt il In miking bollirs wh. n thiv 
um not vvintid nit tin ships n praitln now quit, 
out of dull In vvt lit on Along with tin liupinvi 
Hunt In winkiimushlp Hun luiv. 1h.ii vast Impiovi 
ini tils math In mm lilm s mail in tin manulHi tun of 


faces In the drum Hangs with which,they tugage when 
in giai l hi so Irlitum him ks are arrangid with the 
grain ladlal and present a large ana or rrlction sui 
fun a. loss (he gialn Owing to tin angle of the 
till Mon and frhtion blink a vnv slight nmvi nn nt 
or the drum along the shaft Is suffli h nt 11 i ngage tt 
which makes It a positive and puwtirul filltlon 

The fill tlon engagement Is aiiotupllshed by means 
ol a forged s.ei I levc r frli lion si r* w and nut plat i d 
at Mu end if tho dititn shaft between tho diuui and 
motion to the dtum by means of a tool stei I pin 
eiosskey and (Ollar ihls frtetlou airanginunt is 
be effl lent that a very slight pieshiim on the levi r 
Is sutlhlent to hold the drum In geat against any 
load tho engine may handle 

lh< release of the friction Is automatic when the 
picsuure Is umoved duo to the heavy vt.il splial 
spring which encircles the drum slrnfl between (he 
drum and gear wheel and the end presume against 
the thiuBl members exaitiil by this spring Is re 
llevcd wh. n the drum Is thrown off The spting Is 
(onflmd by a steel check ladled to the gear wheel to 
ullow for adjustment when needid llils spilngiheck 
device removes all reslstame to ftu unwinding of 
tin drum and at the sanw time puvints the spring 
from exerting a pressure on the thiust lucmbci 

In Fig II is shown an outline drawing of an Otto 
gasoline mining hoist I he thrust collar which takes 
up the thrust when the frit (tun clutch ts thrown in 
is screwed to the drum shaft The filctlon surfaci s 
art Inclused in a box Ailed wIMi oil or giease whltli 
protects them ftom dust and dirt 

The brake is of the differential type and the load 
tendB to lighten It after it has been applied Tht 
biakc bands are lined with blocks of hardwood ami 
arcs made in two sections joined by a bolt with nuts 
to adjust for wear 

The load Is hoisted by throwing the drum In gear 
and lowered by applying the band brake Ah shown 
the Operating levers are mounted in a rack and so at 
ranged that the operator faces the shaft The dutch 
lever la connected to a speed changing device the 
epeed of the engine being automatically reduced when 
the hoist Is not in actual operation or whin the load 
Is being lowered 

MODERN MARINE BOILERS 

Tnr survival of the fittest Is abundantly manifested 
by the Scotch boiler which after passing through many 
vli latitudes la still the moat popular with the ship 
owner That it haa given place to a large extent to 
Dabcock and Yarrow boilers in warships ts In nowise 
remaikabie because conditions of working and upkeep 
prevail In the navy which are very different from those 
obtaining In the mercantile marine But it muat not 
be forgotten that its success alike In our greatest At 
lantic liners and onr smallest ocean tramps is mainly 
due to causes which are not closely cone erned with the 
general design of the boiler 

It la cleat that the workmanship and material of a 
boiler have next to nothing to do with its evaporative 
efficiency So long as the boiler does not leak a 
square foot of heating surface la Just as good other 
things being equal, in a weak badly made boiler as it 
would be In a boiler of tho beat possible construction 
This means, In other words, that the Scotch or return- 
flue marine boiler found its way to the hearts of the 
shipowners while pressures were Tory low plates thin 
and small, and workmanship poor when judged by 
modern standards As time went on safety valve 
loads augmented, and It was argued that only the 
water-tube or locomotive boiler could stand the 
ptrtMM. But shell ptotee were rolled gt modern 


will as it did lo Hie utilization ol thin platiH Wt an 
Plane to forgil nowadays Mii inipoitanci of Mu pail 
llayid by good workmanship and good nuletlui In 
luipctuating Ivpis wlib h must havi huniiu ubsult ti 
without Mum Kvety udviMiti tint lias lakui ilun in 
tlu icononil.nl piodiuMon of powi i M s»a haa lam In 
tho fiiat place due lo an lm tease of pnsHiiu \Mnli 
the ptcsbUli lemitncc) at 0 pounds nothing whalevn 
was gained by compounding The lntioduellon ol a 
hi colid lyllndn had nn ilTiit unli ss to augnmt Mi 
weight of stiam iiqumd pir Inn hi puwn hou In 
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llki tuanmr trlpli expansion with n pounds to 80 
Itounds steam meant wasli The pnsum.d iffut or 
leduitlon of rangi rf lunperatuu In «ath lyllndn had 
no exist euie Tht pnsaun* jumpt d to 1 lo pounds and 
l >0 lvoundu and lastly to 100 poundH Now wi hnv. 
quadruple ixpatislon but to make li pav Ih. pi.hsui. 
Is 200 to 220 pounda and the si last noimous pus 
sums art larrl.d with perfut safity in glgantli 
lailUrs still of th Seotih type Tht thing would Is 
wholly imposHiblt wen it not for tin lmprovi m.nts 
which have hem made in rolling iiilllb and in Mu 
machinery of our boilu raids Twmly live ycats im* 
no om would h .\ diiamed of ill signing a Scotch boll 
ci lli feet in dlamitu with shell platis 2 Indus Mill k 


Modern plant haa rendered the manuraituu of aurh 
boilers a matter of certainty and that on a perfietly 
satisfactory comm.relal basis Wo are viry llabh 
when crltlelsing our predecessors to forgot that much 
that was known to than to bo desirable was also 
known to be Impossible 

Nor la the end even vet In sight Lloyds and thi 
Hoard of Trade used to stipulate that no steel over *t> 
tons or under IW tops obould be used In a boiler 


hotleiH ille hoi s for slai lulus uhldt a few years 
ago win tap|Hf] bv hand an now ilnuist universally 
iniitatily t.ipp.d by ma him and Mils applus hIso lo 
stav holts li twim iniiibiisMon ihanibus boilir tanks 
t< mil .1 bob t.ipp d bv maililni Is limn Hk.lv lo 
l< tin. mid lull Mian on. tnpp.il bv a m in pulling at 
M md of a long slngli . nd< d I. vi i as wn fnqiunlly 
Ml. i Ubi 111 foi in. i viais nnd If Ml. bob is tiu.r the 
wnwiei Ktav will tin *-sarllv Ih a IhM.i tit Om 
11 suit of all Hus Is Mint tin nnlv limit to Mu hl/i of a 
1 1 Hi i is iionomv in working Mould, .ud.it lailli rs 
i (living 1‘»0 pounds and w> Igliing ovir I no toiiH Hre 
in us ind giving muih seMsfution Tin wink point 
ibiiut Mu si luaw bull, ts Is the talking No nidhod 
if wilding Is tiu t w hi tli v but It would not stem to 
b luipobhlblt to devls. sunn no tinid of 1 1< itlbil or 
llowil|. w.ldlng In w hi. h th nig. of on. plat, might 
I I list il autogi nouhlv If w< m iv us. tlu word on 
tin suifnii of tin othii iivi ting, having of iquise 
Hist Inin .Ion. in Mu usual wav 
On. lad wi inmtnind In tin uMuiMm of Miosi who 
tdlive Mid 11 il in t ton in III Hl/i ol a boll, i Ih a highly 
dtslrable prln Mi Mvbs points nut that tli. whole 
modi in timhncv Is to mukt boil, rs Intgtr Inst.ad nt 
sin ill. i Thus i ombusffoil i liiimfi is an madi iiinih 
cb.pii thin tli v win with gn it la m lit ami more 
loom Ih lilt b. Iw in Mu shill mil tlu tulus Noth 
mg huh stunk him moi. lonllilv than tin gieat 
.hang, id opinion and pi title with ngaid lo irowd 
ttig h iHrg. nmniiui of hi ill lug sin Ian Into th. sinalb si 
I osHihli boilir th nhv nduuny tli spin foi ibaning 
and i YunilniLt Ion .mil oMuivvIm miking tin bolln un 
.atlsfaitoiv Kniliih wlildi a fi w viais igo win 
intisldirid hug. enough to iimtaln about 2 400 squan 
fi.t of h.Htlng suilai. au now uhiiuIIv in idi It Imliih 
ot 12 in. hiH ltrgn in diani.tii I his ixtia sl/i Is dui 
to a lug. numb, i of . ms. s th. pi In. i| il of whuh ar. 
the lugii pans iHtwnn lomhustinn ilmiiitars tu 
1 vs . i n in st h ol tubih and bitwnn sti cm span stays 
thirdly making tli boilu modi unit, am hsIIiI. for 
(leaning ind us hliiph ingitiiiis toy.tliu with boilu 
dnnets ere vuv human Ihi IkiIIu that Is not lasttv 
v ccsHthle Is vuv llahl. to go ini|iopuly il.aniil and 
thi oppositi of uiiirHi also holds good that a boilu 
■ nsilv auisHlbb is iiiuiii mote llki Iv to b. Mioiotighly 
dnnid tml in iioliir li.atmuit iliaiillnish Ih ot tin 
vuy high. h( lni| itanu If long lift and satlhfadory 


nsuits are to lie ohtaluul it Ih fr.quuitlv foigott.n 
Iv professional boilir ibslgnus end always lot got ten 
hv amateur design, ra Mint mtnh mor. haa to la kept 
iu vbw than tin lombustlon «r n>al mil Mu making of 
Hitam Appar.nMv small matti rs mav maki a great 
difference No mlhtaki b more lonimon ot mor. harm 
ful than the irowdlng of too many tiiluH into a shell 
Boilers have thiH in loninion with unimAlh that they 
must have room to breathe—Thi Engineer 
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INDUSTRIAL ELECTROLYSIS. 

THE EMPLOYMENT OF ELECTROLYSIS IN CHEMICAL MANUFACTURE. 

BY PROF. B. LEPSIUS. 


Ainmi(i[ ilP(trol\hls w ah Inti mimed Into nianu 

I n tui till. < In iiiihI l v in ttu ilghtllb tli** i hit I < In mist 
ol tin I uMlhli l nit.(1 Alkali ( ompanv In 18HK pro 
uimiikiiI tin 1 1 illol\tl*. iniHliullon uf smla i Ik iik i khI 
llils imi) h tin itasou why tills nnihod was not 
bumit i < n pi \ il in 1 liM mil hut It Ih not surprising 
that tin linl ust i lal t Im IiuIviiIh nt nlkilliu rhloildis 
MUh lllHt ill \llO| III 111 (il I IIIHII) W. Il II h MlipUbWH nil 

ut hi r on nt i ii h In dt|nsllb or ink sail and potassium 
ililoildi I Ik Hist liiipulw muh ►,!v* n b> a piimhhm 
puli niiil hv Hot pi in i In I sk i Minch Uomivii huoii 
prinid impi iittiuhlp 

Aiuiilins to tin iliiiniiil 11111111111 a Hiiluliin of 
t- imI In hi lih i nk 11 (million suit) Minn eliittoly/cd 
should \i Id Hiulliim hull ili (uni in soilni and li)dio 
•.ill at tin i at In ili unil i lilt i mi it tin anodi lint 
Hu ri i inns Mhtili luki pint at tin ilutiodis Mire 
(Inn Ittlli unil rntoiil 

It mis oiii in Inin tin In ginning Hi it siii h slaph s 
as hinl i and i him lilt ol linn could Dot hi produced 
m nh | i 111 il sin ill si Hh hut tin i lupin) nient or 
• hiliiilisis nihil Is pi open I Ion ll to till ana of t tl* 
ililiodis mil i iniiiit In ilTitcd iiulloiiiiiullv Mith 
him h il tin ui i dill) I) small (in I■ ill ill nslt) nmssl 
tut • il M'il 11 I in i mi nt of thi ulriad) ixtmslie 

I I nils In oiil i lo make tin ippuutus hh conipnt 
us po sllili ) itlial • III tn ill s aud prions dlipluiMUH 
mu i in pin vi d Itn in i dtvlsid a diapln nun of 
mn lit linpn mi ili il m It li silt Anil Indus him li mid 
mIii Ii itti i Holm ImpiMVi incut pi livid sufflt t< ntli n 
si lull lo tin utloli ol ililiu tin and alkalti s lum 
unit null n ipiiund ti hi tin most Miilatih matitlalH 
Im ili I’lthodi aud thi anodi uspidluli It muh 
I titid lion vi i th tl tli nntu or tin solutlm mus 
i liilioli/iil with Ini ii iisiiih lapldil) as thi iimesH 
(intiiiuiil mil Hut I lie ciM^iu thus llln i Hi d m Kill 
ill) loiisiinii I tin cmhm mollis piodililiih mil n 
ill )lde win h In i am iiiImiI with tin i him in In 
tills iiHHon anodi ol oxide ol lion him I it* lv < mu 
ul> use Til si allodia m j,oml ioniliiitns mil Iasi 
lmli tiiilti li as iho ate not iiin l d hi Mu oum n 
w 111 * It at tin lilfsli li nip* i itim ol tin hat It t It o 17 
do, I I coil Us omi ol Hu sodium ililoildi Into 
il I mill ninth iiisiilii/is in Hu mod loiiipiiiiiKnt 
and s ii nioitd tiiiiu linn to tinu lluis iiuluihli Id 
lioiluit Is 1 indue id liiHtiad ol tin anno) lug iiibon 
dioxldi 

Whin tin ll(|iiid surrounding tin iBtliodi has al 
tilnid a iiitiiln digue of alkallnii) Ihe ell* nil Is 
biokiu and tin ilkiiliiie liquid is diawii off and M 

I 1 ti i il h) fnsli ililoildi Halation I Ik liquid in thi 
imodi Kiinpiitniint Is mu chaiiKid I ho alkallni 
It pun is i om i ntrati d lo h ilf its voliiiin In )aiiiiitu 
pins Ncarl) ill iff tin ililoildi wliiih has not been 
ili impiiHid is puiipliuiid during this iqx ration and 
is isidiihHln 

I In tli hi iliiliolill plant ibtuldlsh il lu (itliHhelm 

" HH 11 ) I I III d Milll Hill llol HI | 111 M i I I III I Ip II It) 

was loiihlid in IS 12 tnd a liiitoi) ■ nipliDint, „ lino 
lioisc |H)wci wabbtiiitid soon illtiwiid Al the sum 
tinu i nil hurts powei piuit was Installed if ntttc i 
ft Id I lie tn k bind in mnipin) hIho istabllHlud a fni 
til) In 1 ranio mil mu lu Spiln thi latlir being 
o)Hiat(d h) watii imimii I In Itidm aniline and 
Hilda (ompiin) ndoptul tin (n Ii she ini pi mess whlili 
jtildid iliioiim and miistti soda both of Mhlih wi re¬ 
us d in tin pi inIiii lion ol niiltt til indigo A not lit i 
(u im in ind ) UusHtun soda tailor) unplo) the aanu 

We Him bile Iho h li ktron i umpuni Mlileh ontliil 

II • i In rs first i nt * ii i hid (oiiHoliditiil ulth the 
l i Ii sin i 111 i oiup ill V running till title bln Im Flektrnn 
( up ni) uftli a laplta) of . 0 turn 

In iviti nun liorHe piiMi i plant foi I In eieeltolvsls 
I alkaluiL lllotldiH In the Itatlnian imuiihh was 
h nil it nittufi Id b) the Allgemcllli He kt rl/ltae Is 
ti illsiliaft Mhlih Hiitibi qiu nil) establish'd a t r i<>0 
Ii is p imi i plnnt in Had n 1 lu (tiltshilm picmohs Is 
tow i milo) i d in laetoiles with an nggrigit (oimunip 
llm or It in hi horsepower corresponding to a total 
mu iU iiodmilou ot moon tons or enusiit soda and 
1 Uhuo tonb ol chloride ol lltm 

fins |g not the onl) nn Ihod b) whhh the problem of 
el till) sis ban been sol)oil but thi nie>rrui) proct gnus 
■ I (iiHtmi ki line i and Soliai and tin Austrian 
till piihish wire noi sti(nHBfull) emplmed until 
l^i mil 1**01 respeetl\ely sevin and elivrn tears 
Id i Ilian (he Gtleshelm pimefae 

In ill diiihraicm processes the waste of mrrent 
an lit Hu gradtnl nee uni illation ol alkali makes 
t* n sMiri to stop the operation before the alkaline 
boluiim hd> acquired great concentration This defect 


lid in Ameilean 11 Y t aatner to supples* the 
iiiaplu igin and ime a cathode oi memiry whlili lui 
mediately amalgamates with the sodium Ilia ruled by 
ilieti iIvhIh tnd puvintH the. deeom)>obitlon nl watt) 
ihe aeiumiilation of sodium at the. eathodc is pic 
tented by (aiming thi liquid amalgam to imHpe as it 
1<- lornuii to nnolhir i(impartnn nt where It Is de 
(ompiiHtd by w.itii Similar piouhSib wen devised by 
llie Austilan Kellner and Ihe Belgian Holtay and all 
Hiree nit i* in v proieHHfsnri notv owned by the (’aHtner 
Kellner Alkali (ompany whlili w is organized In 1805 
with a tapllul if tl 00 000 This i ompany and Rr 
flllikd lompiHibs In 1 uiupe employ nioii than b 000 
horse puwi i unei thi Ann lit an (ihtnu (ompany of 
Magma I alln iihmI boon Iioihi powei In 1001 

I In im mil) |ii ess poHMHiMH the ndvantugiH of dls 
pinslng with eliiphiignis prodiiilng dtrtitlv puri anil 
strong ilkullne Holutluiib and thus saving ex pi use In 

ont i ntiatluu eennomhal uhp of luuent and presirva 
tlon ut the anodi owing tn the. absenti of oxygen (In 
Hu other hand it peihHPHHis sonu gnat dls id) intigec 
espe tally Hu hlghei tollage leeiulml (I volts in 
st»ad ot the t toltn of Hu. diaphragm protiHM) 
t ilmliul tilflltullUH (UUHid by Hu um of in rtutv and 
moving paits mil Inn eased tost of plant A b(00 
Iioim powei plant re (pines 7_ toiiH of nuuury eoHting 

* >o non 

Ihe Aust Ian 1*11 inn iss WDh eteelgm. 1 to << mbine 
Hm mltanlvgih of lioHi its pu di imuhois and t i Id lien 
elet els 

II employs lusle id ot im may oi ditphraguiH Hu 

diffi tenet. In elenslly betwnn the light snide liejoiel 
and the luai> alk illne solutli n whleh sihioiiikIh thi 
(iithodi 0 Im. prnees Is usi d In one i stablmtanent In 
Hnlemln aid two In Ciiiman hut it ha. Hie disld 
vanlngi f n quit mg t) i >lli pile ated und ixtensiie 
appai ilu lit Holt mlan (Hlahlislniu nt of 000 

Iioihi Jinwti (OIiIhIiih 2 000 Im IIh oi cells 

III nidei to trail Hu lultiieino of ilntiolytii 
mi thuds on the pieMlmtton 1 1 soda ami ihluilne a biiet 
Hkelel) of Hu limtoiy ot lluisi ludiiHtili , Is required 

In 11 10 the lienih | Id sli Ian 11 hlani the fitlm 
ol ehemhnl null ill ntoils won Hu pilzt offered liy 
the I icncli Aimil ni) rot i me Ihod ot olil lining sodn 
fimil salt I oi i hiinilinl teats most or the soda 
and lithei alkalies mil n art ill of Hu ehloilne and 
hielto hlolk at Id used In Ihe uoild ten prod in id 
Id Hu liblam priMiHs During the I uni It rt volution 
lehlaniH parent w ts ri loked his raetory elose.il Its 
eoiiienlH sold and tile pioeeeds tinned Into the publle 
Mmsui) I hi lmpove ilhlied and heart hroki n limnteir 
ended IiIh life with a pihlol allot In IHh mined fuetoiv 
In lstH» In ihe bnuu yeni iwo new ehtabllshnuntH lor 
thi piodue Hon of sida b) U Plain h piocess were 
stalled In Trinee aud (thus noon Inllowed The 
ptoeeHM mhh Intiodneed in h igland In 1811 but was 
not giiatlt de)elo|M(l until (lie enormous tax on Bdlt 
win. le mo)i d In tXJI 

Ii Getmnny Hu mtnulaelun of soda by the Leblani 
pinei sh eoniine lued in IK I and aivnal taitoitm v i re 
soon in opuatlon lin profess was adopt J in the 
(•ueshelm iheniinl iaitoi) wblrh was founded In 

An lmpoitant thaiattiilstk of ilie l^blanc process 
is thi lirodiiition of a quantity of hydrochloru add 
sullalent to neutralize all the soda produied The add 
lenialmd largely a very annoying waste product unfll 
the di maud tor It wan greatly Intreaaed by tho geniral 
development of chemiial manulai turea and espen (ally 
by thi huddtn use of the aniline dye Induatry and the 
intiodiidlun of tbs Deaton and Weldon process of 
piodudng diloilde of lime about the vuar 1S70 

llie residue uintalnlng sulphui In lomblnatlon with 
sodium eonBlltuled another troublesome b) pioduct 
until methodn of extracting the sulphur wi re deilaed 

Iho t^blnni inoitss miountered no serious oppo¬ 
sition until 1875 when krnest Solvay Introduced tho 
nnnnonia soda prinesa baaed on the insolubility or 
umnumlum ihlorlde in solutions or salt Then began 
a tonipdlHou which in a few years reduced tho price 
of soda by one half In Germany between 1877 and 
18*>4 (he annual production of soda by the Solvay am 
tnonla proeesa rose to 210 000 tons four oi live times 
the production of Leblanc soda In England In the 
same period the annual production of the ammonia 
process Ine reused to 280 000 Ions, and a similar develop 
ment took plaee in Frame Belgium, and other coun 
tries The total annual production of aoda by the am¬ 
monia process amounted to 900 000 tons In 1900 1 Wo - 
000 tonB In 1907 and now exceeds 8,000 000 tons 

The advantages of the smmonla process ever the Le¬ 
blanc procsss consist of the snploymw of lower Jem- 


jieratures with resultant eeonomy of fuel in loosened 
cost of laboi and rtpuiis and espetlall) in the poesi 
liiiity of employing cheaper raw material namely the 
erude lime Hh it be pumped Horn suit springs and 
mines lnstedd ol tuck Balt oi Hall crystallised by 
ciapoiation on Ihe other hand the Solvay ammonia 
pioetbH poabeaeHb the Inheunt defect that it utill/ts 
only the nodi uni ol the salt and throws away In thi 
loim of a woithlesH solution ol calcium ihlorlde the 
ehlorlne whleh ihe Liblam process delivers In the 
luliiable foirn of hydrochloric acid 

ilimi Ihe onu dcHjiiHed hydroehlorii acid bteami 
the prose iver of the isblani proeesH Ah the pi ice of 
soda fill the aoda manufacture is beiann depmdunt on 
the sale ol hydiochloile arid whleh iihHiimed the po 
Hllmn ot the chief pioeltut A laige pinjiorUon of the* 
m ilium sulphHle produced coneurrenil) with the hydro- 
ehloiie add In the Drat pent ot the Leblant pioeeHS 
(the dccomjiosltlQgi of Halt bv Hulphmic acid) wan not 
eonviited into soda but wa. sold lo glass makers who 
hid found Hie sulphate a cheap and satisfactory sub¬ 
stitute fur Ihe eaibonau 

The introduction ol Ihe Grit sin im electrolytic pro 
ubs proloundly aiftiled both Hie soda anil the ihioriiie 
niaikd In 1890 German Inipotta nt ihloildu or linn 
excel did exports by ueail) c DIM) tons but In 1900 Ihe 
exports txcicdid I Vie imports by ’0000 tons The 
m iiiid h innual pioduetlm of ihlondi of lime Ih now 
about Oil Onu tuns of wliieh about one thlid is pro 
duud bv I tl* (iiiisheiin pioetHH and oni sixth bv either 
e lee I mi) tie pioeeHHis Iho remaining half of Ihe total 
is still piodueid Id the Deacon Weldon pioeens which 
e mplo) -e hvdroihlorn it id ohlained together with 
sodium sulpbale In tin llisi Hinge or tin l-eblnm soda 
pioecHH Out onl) i Hinnll propci tlon ot tin sulphate 
Is now convened Into soeln Ihe sulplmti ih not only 
lined Inigely In glms making hut mudi ol it Is con 
\«lied into sodium Hiiljihlde wlibh Is used lu Ihe nianu 
lac lure of sulphur dyes and ailiheml silk Almost all 
tin (lennan I i hlane istabllHhments have leased to 
Jiioduee h kIu 

Ihe (ltdl ol the i lictiolxile pichcsh on the alkali 
rim kit was lit Hi tell in eoniieeiion i ltli laiiHib potnsn 
whleh is ehie My used in Hoapmaking Ihe soapmakers 
boon found n nioii prolllsble to use Hie strong and 
pure *liitrolyti* he than to convert thi carbonate Into 
the hydrate and concentrate the latter with small Ira 
peifcct aud wasteful apjiuratus In 1894 lauatlr jiotash 
was still linjmrted Into Gumany but 2 >000 tons were 
exported in 1904 

Ihe furthii development of thi eUdiolytle process 
dcptmlH chiefly on tin ihloiini market as though thi 
demand for eaubtii jiotash is comparatively small tho 
i iarket foi tauslii soda is unllinlted Since the Intro 
mu linn of the now prix orb a new market foi ehloilne 
has bem found in the manufaiture ot various oiganb 
(oiii|>ounds Including chloroform chloral (arbon 
tetiaitiioiIdo and ihloiaiotli acid whleh Ih used In 
laige quantities in making artificial Indigo Thloilne 
obtained by the oloctiolysls of salt is now liquefied and 
shipped to inanufaeturcrs or chloride of lime and other 
pioduetH not only In steel cylinders but In tank cars 
of scjvc ral tons capacity 

The great theoretical expenditure of energy com 
blued with th< still Imjierfect utilization of current 
Id the electrolytic production of chlorates restrict the 
employment of this method chiefly to districts posses 
sing cheap water power especially in Frame Swltrer 
land Norway Finland, and at Niagara Falla in 
Atnerlea 

The latest common lal pioduct obtained by the 
electrolysis of salt is hydrogen which at first was al¬ 
lowed to escape but to now thrush only to a small 
extent compressed in steel cylinders under a pressure 
of 150 atmospheres and sold ror filling balloons anel 
for use In the oxyhydrogen blowpipe for welding and 
cutting metals Almost all German dirigible balloons 
have been Inflated with hydrogen produced hv the 
Grleshelm electrolytic process—Translated for Scien 
tihc AutauAx Bnpmwvr from Umschau 


The plans for the propoeed underground postal rail¬ 
way In Vienna are now under consideration, says Elec¬ 
trical Engineering This railway will if constructed, 
connect up the chief poet office with sixty-four sub¬ 
stations and nine railway stations in the city Letters, 
newspapers, and parcels will be carried on trains or 
eight cars running every twenty minutes The trains 
will carry no motormao but will be operated from the 
stations, and will trave) gt g speeg pjt ghoul M mile# 
per hour. 



Tavuart 8 , 1910 . . SCIENTIFIC AMERICAN SUPPLEMENT No. 1775 . 28 

NEW* GAS FUSION PROCESS. 

A GERMAN IMPROVEMENT ON THE OXYHYDRIC PROCESS. 


Paocvssss employing such gases as a# # tylrne or 
oxygen for the fusion of moderate thlekiiesteew of 
metal have been In use for years for the soldering or 
welding of joints or the repair of defective or broken 
pieces, and have recently received especial literary 
attention under the Important title of autogenous 
welding 

In France where the process Is meiely termed 
‘blowpipe biasing—braze Indicating a local milt 
over a brazier or health—the method has for a con 
sldernble time been found to be very convenient In 
locomotive shops for fusing together the thin metal 
sheathing or clothing of boilers which not being 
lagged with non-conducting matorlals should be her 
nu tic In cider to make a perfect hot all jacketing 
around the boiler and smoke box and fut joining the 
flue tubes of boilers repairing superficial defects In 
locomotive frames mending brakes In the liners of 
piston valve chests and for a quantity of small woik 
in which the joint by sim»le JMon Is permissible 
without compromising the strength of the rolled cast 
oi foiged metal to which the process may lie applied 
For Due tubes the oxyhydrle fusing prcxcHH Is round 
to make a very tough joint the flue breaking any 
whore but at the jointed part and It Is very cheap 
and much more convenient than Is the case even wtih 
model tube welding plants such as exist fat Instance 
In I he locomotive works of the Saxon state tall ways 
near Dresden, but beyond a thickness of three mill! 
meters the oxyacctylcnic Is found—on the Northern 
Trance Railway—to be the chcaiier all hough as 11 
garde the details of opeiation the Intiu Is more try 
ing to the eyes ot the operitois but both them gas 
fusing procctses arc found to be dearer Ilian turnan 
work when the metal has to bo fused to « depth of 
several Inches 

In the oxyhvdrlc gas fusing pioccases the heal 
is furnished b) the combustion of the hydrogen and 
nsides In Its flame when applied to thin plites <1 
tapldly penetrates the metal to the point of fusion as 
however *he thickness of the plates Increases the heat 
penetration becomes rapldl) slows! the heat of the 
flame spieadlng Itself without offiet thiough the mass 
of tbo metal and then being given off fiom the latte i 
by I be effect of lrradlHtlnn I he limitations of th< 
processes In use have given rise (o atiothci blow pipe 
system embodying quite a different principle and suit 
able for luslng large masses of metal under condi 
Uons peculiar to the needs of Imgc lionworks such 
for instance as unchoklng the tap hole of furnace a 
stopped up with cooled metal and usuallv necessitating 
a slow and difficult woik of ileannie with the aid of 
steel bars sometimes too at a critical moment 

The new fusion pi cress has been Introduced b> 
the hoc In Muesmcr Bug erks Akllen Vereln and has 
been In sue c essful use foi the past few vc ai s In ope r 
atlon the mass of Iron (u be treated Hhh first to be 
heated yellow high pressim oxygen Is thin discharged 
against It so producing combustion of the particle h of 
tlu> iron ltsolf which being rused is duveu away by 
the high pressure blast of the hydrogen Once thi 
point of fusion is attained the heat is communicated 
with oxtiaordinary rapidity to tho rest of tb« mdal 
In line with the blast It will be perceived therefore 
that although the gas employed Is the Bamc as (hat 
which la used In the so called welding process it Is 


BY CHARLES R. KING. 


the gas In the lattcn that acts as thi combustible 
whereas In the fornut It Is the metal to be incited 
tiHtially Iron that constitutes the fuel I hi diffc i 
ence In the applliatlon may bi understood from a 
lonsldiration of tin lad that tine kllogiinline (22 
pounds l of hvdiogen dive lops by Its combustion as 
much os 28 700 ultirha torn caloi 1.^=22 B T l ) 
whereas on# kllogianimc of lion develops only 11 10 
calorie s 

On the iitlu i hand one kllogiammo of livdiogen 
occupies a volume of II lib litem (urn Utu Is t>1 
cubic Inches or 176 pint) wheteus the volume eif one 
kilogramme of iron Is only 0 128 Uler It lollows 
that the heal developed by one liter of hvdiogen Is 
equal t' 2 #8 calories while lur the same volume ol 
Iron It Is I2 '100 calorics In citlici wends foi n give n 
volume the heat of combustion Is p dHH) times gic itu 
foi Iron than foi hvdingen Besides this the licit 
evolved by (ho combustion of I kilogiauime ol lion 
iufflccs to piovoki the fusion of I 1 iiioic 1 llugrnmnus 
ot this natal by uason of tin i ipiditv be foie min 
tlontd of the piopigation of the heat thiough tin 
lion particles nei4hbcu Ing the res us of the combus 
Hon and these latter ate dilven off li> tlu blest lieloi 
tlnv can be cooled bv the liiadlntlon of th< u li at 
this being proved bv tin fact th it mns«,s of non 
pierced by Ihe blast and fused Inside nmiin cold 
enough on their outside sutfnees ns to allow the lutct 
to la touched liy Ihe hand It Is pm I ilv this poll 
liailty which icndcis tlu piocess of valiu lot phi mg 
or e titling huge misses of null) without iff ding 
idjoinlug parts outside of tin line of the hlist I bus 
the choked tup holes of blast ol stiel fui lines li iv be 
milted out without deager to the lining ind even the 
tuye t# s hi joked with tnelal < all be melted out th 
lion inside them being fused while (lie tuven them 
Me lvis letlln i li iHtlvelv low teinpciatllli Hue tin 
lused until is 1 low li off mime dlutclv bv tin itisstm 
of thi blest oi hvelrogeil blow pipe whll the stuface 
of the tuvois Is Impinged continuity with the cold 
owgin blast 

Besides bung rspeciallv valuable in cimiginev uses 
such as those which oeeui In III »sl fuiniei woik 
white am ele 1 iv mav endaiign tin lit if t tuiiiHo 
the piocess is of lartleiilui us# 111 slul wniks and 
tolling mills Running holes of sted fuiiiuis ate 
opened hv it with rapldllv and Mirtln futnaceH and 
steel poeket are emptied piomptlv without uiv loss 
In tlu qutitty of Ihe slul fiom its being kepi too 
long In tlu fmtime oi without deitrudlon ol tlu 
sic el p(K Kits II Is used In place of <ostlv niidiaiiii il 
opeintlons ier In dismounting of pieces that have 
become llgldly attached togethu bv long contuit is 
Inundation IioIIh shaft <oupllngs etc and where 
In a local melt expeditiously solve h some dlfluulty 
which can nnl> be othowis# ovc iconic by long and 
tedious mcehatiual mcnnB Alir idv the preness Is 
employed In a eonsldciable numh>i of German iiielal 
lurgleal vcciks the iisults being Hilly sui|iibeing 
esiiedallv when n liatteiy of hydrogen blow pipes I. 
available with nozzles bint ami cmved in such a wav 
tut la mabli the fusing operations to be effected In all 
elliectlons to suit vaiious eontonrs 

line Roeln Mueeanir ap raratus ioiihIhIh essentiilly 
oi a blowpipe ha Ing as in the oxyhvdrle we Idlng 
blowpipe two ion I’ulrle tubes Oxygen unde r pr# ssuie* 


if eb liver# d into till inside | I|h while the iiiiIhiiIi lube 
serves feu ordinaiy lighting gas under imissiih for 
slul ting tlu in It m of eoiiibiistloll artel which Ihe coal 
gUH Is cut off Ihe riilne uppaiutus eeiiislsls of 

1 A cylinder of oxvgen eeiniprissed In I., aim 
pre same 

2 A pressme reducer fllleel with two gages ludl 
eating one I lie* pressure In c Winder ami the other 
the re due# el pressim anil also a sale tv vulvi 

I A flexible lin tulll# pipe eonvevlng oxvgen at 30 
aim piiSburc In the lnnei tube of the bloupljM 

I A t v Until l of lighting g is ecmipiissid to 200 atm 
I re ssuie 

A gas pressure regulator Identical with that for 
tie oxvgen and likewise lilled with Iwo gages and a 
sate tv valve 

I A lubber pipe eonvivtng lighting gus to the outer 
lube ol I lie blowpipe 

" A blowpipe ttiiangiel as alundv mentioned Dir 
feting tliiin tin oxvilvdile blowpipe in toieli the 
two gasen do not intermix lidoie eoinlmsliun tlie liv 
d liege li lube lie lug citliuel to the llozzli exile llllty ol 
the blow| Ipe Ibe Inn# l tills Is maintained in thi 
emt i of the gas pi pi bv means of small tdjusting 

s \ <ibs of iniboil lings fining Hu nozzle of th. 
blow] ipe and piutcctlng ils nictil tiom tlu surround 
ing he it 

III use the nppuitus the gls ill tile outside pipe is 
tumid on md lighted Iht nwgni Is Hun tinned on 
The mdal to lee nulled hiving been Hist belled up in 
n ii upon tin d#gi#» ell) it of # unibiisllnn of ils eon 
stltucnt clem nts tin lighted blew pip is then dilute d 
on th miss until th# combustion of It is stntid— 
when the reel! ges im lee < ut off 1 h time fiken to 
fuse i iiibsh of met il depends upe ti the thickness to 
I I l i A # ise in iv be til ntioiiid ol a ivlllider of 
sin I It) In# Ins long w hie li whs pi r id bv Hus method 
in I ss than a minute II piece bid not been pri 
viously ilialed for I lie ope i HI ion mil the diameter of 
th bore thus mailt wasalieut unties 

Fn Ihose who know the limit ilinns of tlu nxvhy 
dlie oi oxyaertyhnu piniiHs Hnsexunpli will serve 
In indie lie I lie luge ellfi it tui of this# iimipaieil 
with tin Koi In Mm si mi svstim and above all when 
il is (oiihidued that the eixvlivniu dime attains a 
I# initiator# of -Olio deg t and that oil the other 
hand the oxvgen hv its exiansloii (mils at 1<e deg ( 

Ihe emisiitnplInn or oxvgea uieordlng lo tlu Turm 
ula IF fib Ft () Is SO grammes or .10 liltrte of 
oxygen to melt ' > kilogiamiius of non iiekoiiing dial 
I 1 llogl inline of lion fuiiilHlus l>\ its <cuubustlon the 
he it liuewearv In null 1 I additional kilogiamiius 

Th# oxvgen is Hold # online i< mllv In speelal cyllu 
dene c cud Ing In Geiinaiiv the i pul of 1 1 for oni 
i nine nut# i ( I intiu feet) 

I he e< on miv of the prmtss is miessuillv the greater 
when Ihe pm# foi hHml oi nietliiiiiiiil weak Is high 
In (aeiininv siuli wink Is mode iiite Iv iileed anil vet 
h« sivlng is found to lx e mishit table The eost or 
melting out th# tip bob of i hi iM fmnaie ih round to 
be Is 2d to s ii tilling In the woist # vs# s to tee Id 
In the ewee of # nu i gi lie hh tlu pichihh is found In be 
uiviiluahli Hi# tin ii cost ot gus be lug I In ii Immaterial 
Ihe consumption of coal rhh Is viiv Utile because It 
is only used in tailing the nppHi itns 


DEPTH OT THE CULT STREAM 

In Lieut Plllibury n examination of Lbt Quit Stream 
at various points from Hatteras Mouth ward, he found 
that the stream reaches to the very bottom in some 
place* and tabulated it* velocity at different depths 
Ilia results, as well as a review of the whole field of 
Quit Stream Investigation, are found In appendix 10 
report for 1890 of the United States Toast and Geodetic 
Survey It must not be inferred from the foregoing 
that all ocean currents extend to the bottom of the aea 
Many instances are at hand of ocean currents extend 
ing to great depth* For example Admiral Brmlnger 
of the Daniah navy found that the northwesterly cur 
rent in latitude 25 deg 04 min N longitude 66 deg 
41 min W, prevailed to a depth of 200 meter*, Com 
mander John R Bartlett, United Staten nary, found a 
current in the Windward Passage to the depth of more 
than 800 rat horns (1,460 meters), and concluded that 
it reached to the bottom, between Key West and Ila 
vana the stream waa measured In i860 to a depth of 
600 fathoms (nearly 1,100 meter*) and was found to 
bo only 10 per cant lea* than at the surface 

It U welj established that the Onlf Stream loeea in 


depth t mperatuie and velocity anil gains in width 
i Blue (ally after passing Cap* Hatteras until the 4oth 
meridian it h tunes a drift current nlnforee'd on ila 
light flank by tli powerful Bahai ia current VailoiiH 
measure meints foi tempiraturc show 'tlfift the Gulf 
Stream is shallowf than Its northeastern extension 
biyond the 40H meridian Thus Tomtqandi r t'hlmmo 
U N ommandtng if B M 8 Gannet during tht 
summer of 18t>R found the warm waler of the Gulf 
8tnam to bi Uhh than 50 fathoms deep In latitude 
44 deg 01 min N longitude 4X dog 07 min W bn 
degrees to Ihe eastward tho warm water had ehepiuid 
to 100 fathoms or mort and in latitude 45 deg 41 min 
N longitude 17 deg 47 min W the warm water was 
found to extend down about 260 fathoms Observations 
made on board H B M 8 Tomiplne during the 
Miramer or 1860 showed remarkable depilit. in tin 
Gulf Stream drift as follows In latitude 69 cleg 5 ■ 
min N longitude 9 deg 11 min W the warm water 
was found to extmd to the very bottom of the sea 767 
fathoms (1,400 meters), at Roekall the warm dilft 
was found to reac h uown 900 fathoms be low the sur 
face, and ilmliarly again in latitude 47 deg 38 min N, 


longitude 12 deg OS mill \\ \f Hit Iasi nu ntlom d 
obM nation bpote. Hit wnim wait i wis found to b 
u rule ruin by a polar euuent at i eliptli of mote than 
900 fathoms A hIiiiIImi phi noiiit non Ih oftin obstived 
neat iht Onnd Dinks whin the I abrtilor e urrt nl clips 
under the Gulf stream at eomparative lv shallow depths 
>0 to 100 fathoms 

The Production of Transter Pictures Smooth un 
sized pa|ie r not too thuk ih eoit#d with th# following 
it InllonH I Gelatine 10 parts in hut pirts of w uni 
water applied with a hoB hpong# lild #lvt inel left 
to dry 2 Starch 50 parla gum tngneanth 10 partR 
in 600 parts of water (the gum rngae inth Is dissolved 
In 300 parts of the watei In th# otlm 00 parts the 
Htanh Ih boiled Into a putt In the initial manne i ( 
Dried HhcctH ate painted with Hi tiagaeantli pahte 
thlekly but uniformly and allow#d to diy again ’ 
Blood albumen I pail Honked In I parts of watir 
for 24 houiB with small addition of splilts of Hal am 
montae The sh#etR iiiiihI Ih #oit#d with these sola 
tiona and drlerd after each application Print with or 
dlnary colors, but in roerw ordir 
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GERMAN AIRSHIP 
SHEDS. 

THE PROBLEM OF HOUSING DIRIGIBLES. 



BY OUR GERMAN AERONAUTIC CORRESPONDENT. 


()\i f th uuihi lmpiitant questions In iiinnicHon 
Will i mil lnvlKHlion lti tin (u< vtilliiK of suitable 
(lues ot i luge lor Itu iioituoiis eteilMble balloons of 
win h txrniiuy In II • piouel possessor and tin finul 
nUlt m nt of ihe> cpiet-Hon Is r» nelcred still more (lit 
11<ult by tin tail that an regards the rigid types 


tlons Iln (untentlon of Count Zeppelin Is thal a 
dirigible or HU(h hi/o as bis tan only land safely 
with Its head to the wtnel and that the slnd (an only 
be saf( tv entered 01 lift in tho same dim Hon The 
111ni loess of hls ilalm Is elear to any one who has 
<ut w(n a /epjielln landing in a strong wind and 


cluular rail so thal it can bi revolved to any dt Hired 
point of the compass A hollow float tank ill ling in 
a circular reservoir supports tho center of the ahid 
The reset voir can be filled with or emptied of water 
at will so that whin sufficient water la let into the 
resorvotr the pnssun of the wheels on the supporting 



dlilgthlcs of mu h Iimmi dim nsl m> than th i al 
iindy existing have bun devised and are niw in 
courst of construction so that It la herd to say whin 
and whdi the limit will bi nadied 

1 lie first piinmnnit sh d of luigi dimensions in 
Cxi many except of (oust Hie flitting on* built 
on 1 nki ((instant by Zippilin whin hi (out 
nun id to build th fiiat mimstii is Hint mini 
at Mi t/ for the military station by 1 HetnUaid f 
I)« i itu The shid in quisHiti Is 1 0 uielirs (it- ful) 
lung 40 nntfis (I 1 fed) wldi and 'll indirs (ID. 
rid) high It is ialiulatid to hold two /tppilln ult 
ships in tour OtosM or Tnistvals At pr suit it htr 
burs one /tppilln ont Patseval and oni Ciross it 
is an Iron (onstrudlon wttb walls ot lion and woodtu 
ioof wttb tarpaptr Insulation It boa proved piai 
tlisi to ha\t the walls (uusliileted of lurrugatid turn 
in a building of buth largi dlnunsliiiis when thi 
(onugatid niitnl docs not ait as u good londiidor 


even in the iahc ot the Btuallct dutgtblis if the non 
rigid ot semltlgid lyjies It Is difficult and dangerous 
to bring on out of its shid with the wind blowing 
sldiw tys in din t into Hie ennanii This was shown 
u|»n i in uc c union tt tlm last aiionautuRl ixhlbitlon 
it I tail) toil whin thi envelop! of th* I’birivhI was 
tndty tlpiid bv b Ing Junmul against Hu dixir posts 
ns the airship was being biought out In Hit fate of 
t modi rati bi i/e 

Mg show s a round i ottsii uitlon designed bv I 
C.en7 of CJbnliausin whlih was shown In modd at the 
I lankfott ixhllillion As will bo ac«n It is ptovldid 
v ith mli inns on all sidis and was specially dt 
signed to fill i hi rt quit intents of the /eppilin Com 
lany but nituiatly the cost of suib a construitlon 
is so much grctlir than the usual oblong buildings 
Hat Hu nriinun govirnmcnt bus not yet sicn Its way 
iliar toward complying with the demands of the 7<p 
idin Alishlp ( ompiny llu fiottlng shid mi I akc Con 


tail is bo fut innov d that (ompuaHvdy little effort 
is needed to bring the entrance round to thi lee side 
In this way almost the same effeit is naihed as In 
the Itiatlng Zippilin Hhed on Ijike Constance while 
thi idling out of the wuter causes thi building to 
list firmly on Hie supporting rail again A anil 
ilatid longitudinally along one end of thi shid is 
sufficient to bung it Into position whm a model ate 
wind lb blowing otherwise It can easily be moved 
by hand maihlnety borne or motoi car The building 
is just sufficiently lighted by mtunH of windows and 
skylights but not so extensively as to allow tbi rays 
cf the sun to affut tho dirigible it hat bora Ample 
ptovlslon ia also made for ventilation and the re 
tnoval of diffused gas ibe roof and walls arc cov 
i tid by an asbestos mixture selected on account of 
its light weight and ltB good insulating qualities 
I he ronsti ui tlon of the door is i learly shown in the 
illustiatioiis It is of Ihe folding type opetated by 



HUS 4A\DT—SIDK AMI KM) V IKWS OF THB HI OMSK HKV nhYJttd AH18HIP 0HK1> W till H IS HUIMKO OH VLOA1S IS A CTRCM 1AR TASK 

IM’M or C.hKMAN AIKNHIP WHfcDH 


d 1 ut r> that a constant tcnipiraturi is maiutalmd 
it a Imi < ist llu door (insists of two sliding 
I mu Is of lottugalid lion inch having a surface of 
IM- sqiatc nuteiH (.11 ( U, square feet) T liev arc 
noted t \ aw Indians on tub side eac li of w tile h is 
oi mu I by two mm lm mlmitis Is niussury In 
will It i|m ot shut Hum Our tllustiatlonH tigs 
1 and give n good Idea of Hie (oiupniuHvi sl/t of 
H Z lidin alrsht) and llu above mentioned shed 
sib i oblong shirt is not of the tvpi whlih was 
d sn lie the Zifpdln ( omiianv which has strongly 
urged Hit goorununt to provlcto round construt 


“lanei Is also un oblong building but as it is anchored 
at one c nd only the wind always fioaU It Into position 
so that a round hall was not necessary On tura 
fl tmo where the greater part of the sheds are to be 
* teded the turning round of a building of at least 
1 r >0 yards In length is a somewhat more complicated 
affair Photographs Nos 4 and G show front and side 
views of an tntc resting solution designed by A Klonne 
or Doilmund which the firm offers to build up to 
the following dimensions length l r »0 meters (492 
feit) Inside width and height 2ft meters (82 feet) 

lft? building Is supjxuted on wheels running on a 


sprocket wheels and rail at tho top and bottom and 
when folded back fits Into a latticed casement as 
shown In the illustration 

Another model la shown In Figs 6, 7 and 8 This 
is of the non revolving type but baa the advantage 
that It can be enlarged In length and height without 
in any way disturbing the previous construction Be¬ 
sides this, no scaffolding ia needed in its erection 
and It can be put up on the most uneven ground 
At a test a construction measuring In length 100 
yards in width CO yards, and in height 2G yards was 
put up Is if Dour*. Fig. 8 shows g model erected at 
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the Frankfort exhibition with the canvas covering 
removed In order to show the construct ion of the 
supporting walls which consist of a series of Iron 
frames and rails The frames with the exception of 
tho end ones are Interchangeable as are also the 
connecting rails A row of frames Is connected to 
gether by Inc Joining rails to the required length 
of the shed and successive rows are built up till the 


sertbod by the Inventor, K W Olges some time ago 
in Suppulmkht No 1723 A complete description of 
the revolMng shed with diagrams will also be found 
In 8PPFLUIENT No 1749 

BRAHE SHOE OPPORTUNITY. 

Ms William Winn cm Jr formerly a special agent 
of the Department of Commerce and Labor offers sug 






nqulrod height Is reached whereby the framework 
itself takes the place of scaffolding Kae h frame in 
tlu anginal construction Is 2 meters (fa't feet) high 
and I Uj meters ( r > feet) wide and weighs about 110 
pounds They are stiengtbencd hy diagonal and 
transveise pieces and the eonncetlng rails to the 
trnmes which arc 1 meters (9 8 feet) long are fast 
enod by studs and keyhole shaped orlttc.es screw bolts 
and nuts being used for fastening two frames to 
gether 


geMlons for the Introduction Into On at Britain ol the 
quickly exchanged brake shocb made In the l nlttd 
Stales As to their usefulness he wrllps IluiUondt, 
In the United States have neglected no opportunity to 
secure every means for economizing In rolling stock 
lhr good and effective work done by their ltstei 
Car Builders Association can not Ik overlooked 
With active committees that watch closely development 
at every kind supported by the manufac tureis of rail 
way material who spec lallre in every dttcctlon they 




Mg 9 shows a model of wooden construction de 
signed by the Deutsche Bchcunen und Italic nblau 
(jipspIIsc baft for the ilhelnlsch Westfaellseho Airship 
( ompany of Clberfeld This shed was erected at l^elc h 
llngen neat Cologne I he details of construction will 
be seen from Fig 4 It Is of wood covered with 
1 inch boards w 1th tar paper Insulation The floor Is 
of oil resisting aaphaltum Its cost inclusive of the 
offices workshops and all other accessory compart 
ments Is about 18 000 maiks (|4 29G) 

Fig 10 shows a model Art proof construction of re¬ 
inforced conciete designed by Dlckerbof A Widmann, 
of Karlsruhe 

It has also been proposed—as a means of avoiding 


leave largely succeeded In bringing about a much 
deslicd reduction In the annual expenc’ltuicH of rail 
roads Concentration or efforts have established stand 
ards for material 1 he ever Inc regsing Hpeeds and 
loads on railways necessitated a thorough lnvestlga 
tlon of the brake shoe equipment for which millions 
of dollars are annually expended In tills feature a 
splendid system lias been developed Its simplicity 
showing at a glance Its advantages of which I re 
cently witnessed a striking Illustration An englneet 



mu* 


on one of the largest railways in the States was Just 
dlHiut toady to pull out or the vnrd Befoie doing so 
he once moie made an examination of his engine to 
make certain that everything was In running order 
lluppcning to glance at one nt the biake shoes on 
the diivcrs of his locomotive and seeing that It was 
nearly worn to the limit lie decided to replace It by 
c new one Although then wuh scarcely a minute s 
time to spare he accomplished the change In even 
half the time Ihls fact and n hc rutliil/ing of tho 
worn out brnkc shoe he throw away which waH a mere 
'■hell uroused my interest in fh tirclcc shoe Indus 


lu :,: . : i 


tiv Obtaining in lntiociui turn h the inaniifai turers 
of this materiel 1 ft und that the manufacture of their 
pinduct as well is of their means of providing iall 
wees with biukc shoes especially suited for the con 
dltions of the various sn vices w vs of consldertble 
magnitude I Ik output of one of the manufacturing 
I lants w is clchc to 1. tons per day A careful study 
ul the non used in (licit piocluct Is nridt iu a well 
equipped liboratorv Thu* arc spec HI departments 
which covet erlain lequln ments In the production 
of the sc shoes and wbl h have minute attention in 
oiclct to furnish the tuilioads with the best brake 
shoe inateilal at the lowest cosl which is fully appre 
dated and recognized among American railroad In 
ten sts 

The time taken in lc placing a worn out biake shoo 
in the United Stales Is only a part of a minute while 
tho dunging of a brake In Furnpt takes many min 
■lies Altogothc j tlieie would seem to be an excellent 
cpenlng foi Aractl an cntotpilsc In this direction It 
Is dcai that a wonderful opixirtunity exists in llrcat 
Britain ind Furope for the expoit of the American 
type of brake shoe In Futope the solid shoe is com 
mon but this type betaine pi actually obsolete In the 
l nlted States many vcaiH ago With this solid shoe 
i wnstc or I to 20 pounds or natulal occurs against 
a scrapping of but 1 to 7 pounds cm the American 


The hilly tenltori of Trieste It Is slated In a con 
sulnr n|>cit on that district Is couied bv imtnted 
Ktones which prevent any cultivation and some years 
igo 111 Hoc let ft Aginili offered prizes foi those who 
\ ould leninve them and llius change the waste ground 
to mcHdows The work has now been going on for 
some years and even autumn a commission ascertains 
the an i or the proposed redemption and the difficulties 
to be encountered und fixes th pil/c to be given In 
spring It again visits tlu Improve cl grounds and pays 
th pil/es If deserved lhls year In the different par 
Ulus bb peasants Improved 44 acres 


rice II MO»Kl OK WOODKN HHKIt BUILT AT LKICHLIff 
GKN FOR THK RRKIMHOUU WBBTPHALI8CIIK 
AIRSHIP COMPART 

the coat of erecting large sheds—to dig out excava¬ 
tions In the earth, so as to form airship docks at any 
place neceessry Each an excavation ran be provided 
with a sliding roof, and has the advantage that in 
addition to the small coat the airship does not have 
to bo brought In through a narrow entrance but can 
ha drawn down from above by means of ropes run 
nlng on rollers at the bottom of the trench Fig 11 
show* diagram maUcaily tucb a dock, which wi» is 



TYPES OF tfERMAR AIRSHIP SHEDS 
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A beverage: 


ITS USE AND ABUSE. 

BY ROBERT AMORY, M.D. 


Tm vulli i of till iitlcli h wing noticed In a inuiUd 
in i nt il it i 1 1 iiiikIhisI mil nl \ i d th i»i 11 nr 

ill n I ill \\ Hi i nun mu it i oft ■ is i Ihmihm 
to In i il n liming Ioiik i utilni t J uim vs I lit ii thi wild 
louriltv ill I lulu t was t iniilul in |in|iii( iiiIThi in 
tlit i m nil Im h in list lln i nil nt t\|<ri ini* 
tulin ill i inn 11 loll vvllli tin 111 vi silt, itn n i I lln will 
known 11|> jslllim tl th it>n i b in uniiil In show 
tint Hi mu until il • in il o I• km ill) mi|iovi I lot 

dimiistl iisi hi tin iisii il pi | ii ill iii ill nuking 

an lnliislin In tin n > it In iIIiik wain A < up or mt 
In in iv 11 | i pi i il l\ pis mi, i lil wall i l In fulfil 

hm |v Minimi nil i unit mi it in i i » i In In 01 ililun 

pi uni itoi sin Ii is tli Viisliiin i It IiikMii fins 

ixtm t .inIv on ninth ot tin hitt i ifl in< mil on. 

inili of tin I mu I n tout until in il is h in It will also 

pt mi i w Hi mint it tin v I ini <il out tint il in 

tins In m I It.si idv nt it, ii bvnns that it is 

vvoitli n i lit loti Iiik I i llio vvli in 1 nil i r mill itiluk 
Iiik lot vvhi wish to i in i th mi|il is ml ii ults 
sui Ii is vv ik I ii tin s v Itibilltv mil ill tmi) tn. < ol 
dlK tiv | to I s III SI ( ull.llt Ii Ils hi IIIK I 11M I V .1(1. 

to tli I i ni i I ill* in mil t mum will h in mi 

in in h nit i mIiiIiIi iii boiluiK mil hot w it* i n ul In 

tin ul in it \ |n ■ limit toll 

I In wi lti i Ins ti stul this nn IInil lot a poiisl ol 
lllil thill till VI Its Hill is w II hHtlsftui Willi Hip 

i \) 11 Du III lullowliiK nil It is ml ml it to all in 
th till i mi Im t w i n nil i Him] iii tli 01 lln n v limn 
m i mil Hill ninth Iv tin loltlvvilii imtlnil w tilth 
It ih s i Ih t I Hi i 

It in iv It IiiIiiiMiuk to I am tin i\|)iilttni it ill 

Will) Ills sit. III i loin, till III sliiilvtllK III lliotlsil )ll 
pit iiik iiiflit bu him in v iiims 1 ins u in t Ii with 
lot vv ati i hi iHiik wit i ml (Iii w lti i si lotions loi 
ilillikniK lit til is i I 111 ik Iiik i (Tii Im v i im Ii nlil 

Ii vli v il 11 om Hi st mill r mt ot Its ih nil il ill I 
I h v si al iinsiil n ills | til u i Ii will In Kin with a 

ill S ■ i| 11 III it till I 

lilt ill I ill 111 h is tli | i mill I ol i lilt iv itioli in 
until ti in il nutili Is iitlni il mil ililul hi llm 
ii n i n I i \ i it ill Hu v ii h us n in 111 nt ih w In it 
it IS IS M i VI i v I UK 111 111 II i (11 t mu I mill tin 

ii mill v in w III h it Is Kiown 

Hits fit i I m ib Ii will kniwn mi ot h in- it 
It | i tin in iKlu il.lt • Hit lit it i ii ml an it m 
inistiil i ml iiiltillv ki on ml I i i Im | iwtln It 
sin nlil with i oast In. b < mil iiumlli iigli it il in min 
t n i lov tin 1 ost put (Kith ot it* inv lo|. liking 
puns li In it tli in mill Ik iii upmll) Ihri iikhout It* 
lllil t I t 

(ifl In in lontiiliih amoiiK nth 1 snbstiiiu i it 
I it i i nn In mil tin v Ititil oils Hi lilt i kIv thi 
in m HI ti i v or viluth is tmiiKtl vv ti* n «li 11 iiilii < i r 

I ilil lhl iionii will h iii it is I if thi Kimil 
in. (I tin b an is i H] t<ll\ totid u t il bunuti tin Im 
It n w ill si t it ti t Ih it in Ul oils vv III In ti nililv 
it t li I I v old w it t list il In mikltiK an liiliisinn 

II tit 111 ill 1 III! Im 1 ll| | os il to i pn 
nut ih nilit 11 lu< it I i r ion. nut i\lsis ah a latt nt 
ih n mt tn th ott i l» m \\ h n lsolilttl it is a 

wlni i w(1 i I iv iik i sliKhtlv blitii lasti mil nn 
Id i mi n \i (1 k 1 It Is i Inlili In inn ninth 

ol li in uni ot vv it l t <| ill (1 fit ltd h util n In hot 

wilt i i I (Ik to 'I- d< v I I Its si liihilil v is In 
t i i tl in witii iontalnliiK t limn ills pot isslum 
in I Hum Mill I hi m sal m mi iisii ill) t nit ilm d In 

s| i iiik ml will vv ih i thud iviilirl 

It will th iik la sun tli it i in* In* ul i Iiik.1i tuiipim 
i ii will i iputi _ | u 1 h null ot w it l I i tts solution 
wlill it i low li mpi ml mi it will ittpili it out nlm 

Hut is nun h Hid it v III i Ih i In u li id that ila 

si I ihilitv Is Inuiasul hi th imsii I iilum hrIIh 
vvhi li ai ii iillv out ilm (I in pi Im. md will watu 

( iftt mi iv hi n Kivtii as a nn ill in t| uniiil from 

tl (ti ii tausts lit mini h mil m i u mstanuH 
ol s isi t pt ft II it v in tin iniliv Kill il nil Id lot nut of d( 
In i im m is s in tin t ii md Hi Ins i li) hi show 

iik <1 i him n i nt ot In milk md iv hhi uiffilm 

I Iillv to Hit foini ot t lift In i It i it is Usui tn 
t (list) nil vt h utn Ii thniikh in iilit i sub 

II ill It individuals li niuv In 11 isi n Win it tho 
i tl n t f t iff* In* Is mt Ii llnvvul tu tlis mi t ihli st n 
s n n la bifiiH titul it ill oi 11 Ion is ill ii fol 

I w I h> Inuuisid im mat ndloii hoimtlm i i ptilod 
I d I i ss|on oftinlm p t xhlliiatlon md m Hi m iuhih 

Dili if tin i with ship It his the (Hiultu li thill of 
\ it iiik Hk inusi Im Hud in hiiMuiHblc pupli may 
[noil mi iniKiilar iniisi nlil i out rations mil Ii mors 

II umv llso soini Hints ntTul the pnlsattoii of Hu lnait 

* Ji *lnn Mwllctl and burgicM Jo.rnnl 


laubitiK iriegular action and Interlete with tho equable 
lift it ol liiiiilutlon throughout tho whole body 

lanuin (oi laiinh add) la another Ingredient or 
initu titan Ihi I haimacopaln (linked Statin isoil» 
si ul i a tint It la aoluble in cold water only to a Might 
digue but viry soliibh in boiling watei and In Its 
hoI utIon will tuin blue litmus papu pink biiowlug 
■ Ih mill leu Mon 

In tin vigitnblt kingdom tannin Ih found in the 
oikKdll and in a vtiv large number of other growtha 
Hoth tannin and gulllt add with lion aolutlons foim 
m mkv Hubstame HiispendeU in w itei which Is favorid 
liv lit at ul w itei I he adion of tannin when swallowed 
piHtuus un UHiiuiKint miiHation In thi mouth 
lino it and guild md t dlsakiuabh oppiiHMd filling 
In tin stoiiiadi I iik tannic add appears In tlie form 
(1 u m lluvv iiilon il nmoiphuus powdui It la iiHid In 
■in .Hi im ih iii) aatrlngmt and pioduub a uiUHlriK lion 
ol tin snulltr blood vesath to rtHeve hemorrhage 
il o h\ its astilngint aitlon within Hit alimentary 
i ml tu ii 111 vi dial lilt a 

I hi volitiii oils wlilih an Ml Iree by healing tht 
ki mind i iffu oi by Its lufualon In iMiillng watir 
stimiiliti the intdloi suilmi of the Nioinaih and 
I ivvdri and Him. lavin th< illgeHtion by IniuiBing tho 
111ihta.ltK adion of tlila put of the allmcntaiy ianal 
tspumllv m Hie pilimiy st i|,t of digestion 

t nslui) stitis th it In Hi btutnaih tannli and com 
bmiH with iiiiv piutild suhst mu with whlili It may 
ionii u u nt id i in ipliiitlng It but as digestion pto 
gii iMH tilth iiimliliiHtIon is Inokin up is tin pcptoniH 
do in I i iiuljini with tmnli add in add solution dur 
iiik lln a.iolid st ikis ol btomaihal digestion and tin 
stnnKinl n tl n 1 thin ton xeuihid on tlie walla 
if tic slomuli md iiilisllms Ordinal v quniitittis 
iii lln sum su| ill ill uiiMilullon uh in Hie inoiilli 
lilt it lug d< < lc klvm wlun Hu hlonmdi and tn 
f Hm ii lint piolutul hv lomlHliillH ji mine intn 

I I ti in (Kill Hi in il Hie in in iiih m«mbraili taken 

I I in md Hi onbuiuint iiiitullou i hiiIIh iu vomiting 
md si mi t Iiikh m iliaiilna 

lln loi il appln it ion of tannic util can rs a dlml 
Mil ion ot thi si ul ion of gtimils ns hab bun di moil 
hlialul hv Sdiill/ I Iiih in dm to tts effects upon the 
pint jiIhsiii ol tin sun ting nils vvhlih piobably un 
ih i m> the lint11 stigiH ot i iigulntlon 

A mil In i In il dTed pioiluud bv innnic mid is sun 
In Hu 11shill in if Hu mou mints of Hit Uutocytib tn 
Hu tissuis itounil tin mint of application and Hie 
mist ot th* ir dlapuUais through thi walls of tho 
us ils 

< iislnii Ip .>1) also tatiH that cotlu in not iisul 
hi nn an ii i b ii in vt w ot its Uiimcnbi dlit.th im 
poi t mi t, It m iy be no nlloiii d he re In w bat 11 him i tH 
it dill is Horn tin pun laDiHu 1 he toffie bian um 
tain about twothlids ol one |m i unt lafTtluc and 
tin inastinr. ilias nnl Hum to reduie Huh peiunlage 
at nil hh w ih fonniilv supiosid and atnu almost all 
Hn Hfrnue ib ixtiaiitil by the ordinaiv hot inllnniy 
pi i inn at ton a tup ol i offi e (ontaliia tl 1 to 0 J gramme 
11* to t,riliih) of i Mir* in Along with the caffeine 
Iheie hi vtrailed i ntimbii of otlui aubslameH the 
iiiohI Im pm (Hiit of which arc volatile HiibHtanies pro 
iluieil bv Hit loading whlih liave be. n i ill.d raff, on 
anil risiiubli in tin it adion the volatile oils 

'll)! wak fulncBB and th« tellif fiom fatigue wlilib 
in pioduud by l«a and loffto ate undoubtedly due 
to thi nfffino contained In them and air to be as 
mbed to the cential adion ihliOy although thi action 
on thi musiles may also bo of Home value hou On 
the utli. i hand Hu fi cling ot wi Hiding and umifoit 
[induced hv coffee after a lull meal la piobably to he 
cxpliilnul by Hn local adion of volatile olla in Ihe 
Htoiumh lln mum re Hole la produced by preparation* 
ol the oilur volatile oils and in fait these are orten 
added to uilfu In the lonn ol brandy and oilier 
lti)unis Apa»l fiom tlila local action the volatile part* 
of tea and enffu (tincm raffwn) aecm to have nn 
effut whull vir on tin uonoiny In the (xpctlmenlg 
on Ihi activity of the digestive ferment* outnhle the 
body it Ih lound I but caffeine lmreaMe* slightly the 
raplditv of the prmeRs but that coffee and tea retard 
it coiinlderablv On Hit other hand coffte probably 
owing to tlu< volatile oil* increases the peristaltic, 
iiiovinunta of ilia Intestine while caffeine ha* no 
effut on them 

It woa formerly slated that toffoe lcaaened tho 
tlhbue i hangi a and that It ought therefore to be In- 
i luded nmong foods and one enthusiast even Bug- 
geHtud that diet of ten and coffin exclusively should 
tw served out In the beeiogod forti esses ot Frtnoe la 


1870 It has been shown conclusively however that 
far fiom lease nlng the metabolism (organic Inter 
(.hangt of tlaaui) of tho body toffee and tea lncrtaae 
It the amount of uita and carbonic acid excreted 
being (onaideiably augmented by their use This 1* 
only to be expected from the Inn eased activity of the 
nervous centeia which leads to Increased movement 
and increased consumption 

Obviously fiom the above review of the physical 
and chemical coiiHtiluents of coffee it will be observed 
that the Jj^enethlal effects of coffee beveiage have a 
btlmulant value upon the Individual who drinks It 
In order to avoid tfNdafrttrlous stimulating effect 
upon thi body caffeine am tannli add should be 
excluded as far as possible ftom the cup of coffee 
wJHIl ns nnn ti as possible of the volatile oil should 
bi Im lulled in It coffee the relore should be taken 
with loud and not on a fasting stomach After a 
lull m<al oi duiing.lt coffee Is beneficial to digestion 
as may be gatheMI bv the foregoing temarks If 
brain and nmsrulat stimulation are desired It la much 
belter lo take caffeine the exact dose of which may 
be limited Again It Im obvious tliut the hot or boll 
lng watu used In prepaiing coffee beverage should 
I* avoided and the Infusion of coffee should be made 
with cold water 

Iht wiltcr ol this art ii le has for tho last eight 
yiaih piiimred Ills inff.i in a pom lain oi china 
vessel with (old watu and has enriled it away with 
him loi two oi time weeks at a ttnu during which 
it did not lo i Its ioloi strength or moma if kept 
tun lull) (Diked in a cool place 11c always prepared 
H lb Infusion in a concentrated form and Just before 
drinking adds hot water hot milk oi hot iream tall 
I In si hinted to boiling point) with tin result of set 
ling frie the volitllc oils l Ills pioiim.H a delicious 
nip ol fi igiant ioff.i which Is tiee Hum the bltlir 
taste of m excess of caffeine and lanuin In order 
lo make in ngiomblc cup ol coffee the following dim 
lions should bi caufullv obscivcd Orlnd the coffee 
rtpidlv to a fine powdn as the heat from rapid fric 
turn will excite the evolution of the volatile oils It 
is Impoitani that thi grinding should be done Imme 
diutely Im foie pupating lln extiad If the ground 
uiffic Mauds Hi tin air the volatile oils will ovapo 
late lht (offu should be giound to an Impalpable 

powdn Plate the ground powder In the uppti pait 
ol an Aunt!tan ihlna biggin (percolator) leaving 
utr the cover and the small saucei put In a lump ot 
lie and pour on cold watu fiom u wain tap (not well 
ir hpiing wain) and let the Ho cold watir diop 
tlitong.li the giound coffee stilling the mlxtuie care 
lull) uni thornughiv into a paste like mass lo farlll 
IhH Hn percolation of tho Infused water extiact It 
is advisable to place a small pli n of wood between 
the lower eilgi or the receiver which contains the 
coffu ki ounds xnd tin uppoi portion of the vessel 
vvhlih ucelves the Intunion as tills leives a little all 
put between ihcsc paits When the liquid coffee 
infusion has all dilppcd thiough the percolator pour 
back through thi wet mounds all the liquid from the 
bottom iicilvti and allow the peieolation to go 
thiough the same pioctss as before replenishing the 
lec if neicssary Now plate the lower portion of the 
biggin In a cool place and put on the cover It 
should lie noticed that the lesult ol this unless too 
muih water Is used in the pcicolatlon will produce 
a vci) strong extract This is desirable because In 
pi* paring it for the cup It is advisable to add suffl 
dent boiling water to reduce It Hi the required 
strength and the boiling watu will set free the aro 
math volatile olla which give the agreeable flavor 

The use of a metal biggin" for preparing an lnfu 
Mon of coffee Is entirely wrong for the following roa 
son lbe vegetable matter suspended In the liquid 
infusion collects In the angles of the bottom receiver 
ind rapidly becomes the center or a decomposition 
the result of which Is accompanied by the develop¬ 
ment of micro-organisms which destroy the suspended 
paitlilix left In the Infusion and these particles are 
wbat lontaln the agreeable taste of coffee On the 
other hand clean china or glass docs not collect these 
micro-organ Isms to any positive degree especially 
when the coffee le kept In a cold place Indeed If the 
hot < offee Is placed In a corked bottle In a cold refrig¬ 
erator the rapid cooling of this liquid will so shrink 
Its volume that the reduction of bulk will suck In 
the coik of the bottle "Hard water" such as well 
or spring water should not he used In preparing 
i offee because both ot these contain salts In solution, 
u previously mentioned, which fcvoy m lacr s M s 
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to the proportion of the caffeine and tannin (ontained 
in the bean and would give It a bitter taate In rea 
taurauts coffee la often prepared in large metal ves 
•ela, provided with a method of heating by gas or 


eteetrlilty no that It may be always kept hot and 
ready for use Thla la one of the reason* why It has 
a charred taate it would always be readv for use if 
made with cold water and could easily be made hot 


by adding the boiling water whin needed for ubc If 
any of the renders of this aitblo will try making 
coffee by the aho\e method the writer feels sure that 
they will nevor again nmko boiled coffee to dilnk 


METABOLIC 

HOW 


ACTIVITY 


BEES UTILIZE OXYGEN. 


or 


BEES. 


Air living creatures use oxygen doting their life, 
and form carbon dioxide Life depends upon this re¬ 
action Tho magnitude of this me Labotlsm of gas 1 c. 
rcspliatlon, la by no means equal In all animals in 
proportion to their weight Small birds for example, 
show a very high respiratory activity coldblooded 
animals such aa frogs and flshes a veiy low one The 
quantity of oxygen absorbed also docs not necesaarily 
correspond exactly to the carbon dioxide given off 
since a formation of the latter gas can result from 
ptocesses of decomposition In the blood unaetompan 
led by consumption of oxygen On the other hand a 
part of tho oxygen absoibed goes to form watei Tho 
taflo of the expired carbon dioxide to the oxygen ab 
sorbed at the same time is called the quotient of res 
plrot lou 

It Is of the highest interest, ftierefore to ascertain 
the ratio of this gas metabolism In dtffeie it kinds of 
animals Iteeaiise there Is thereby given lit various 
ways an explanation for phenomena which arc othci 
wise Inexplicable Main Phi lion has published (An 
nales des Sciences Naturallesl her searching highly 
intuestlng lnvestlgitlon into the metabolism of bees 
dining the foui seasons of the vutr In which she 
worked on an aveiage with about M)0 Insects at one 
time 

The tcBiilts of the experiments show that the res 
plratory gas metabolism in bees is exceptionally vlg 
otous os compand with othei anlnute creatures A 
few Agurcs may serve to lllustiate this 
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The figures given he ie foi bees are those which the 
authoress obtained In summer and while the bees w«tc 
c xposed to a Uni]wrature of 20 deg L,xpci intents cat 
tied out uuder the same eomllUons (20 ch g ) gave In 
aprlng 2* 7 >4 eublc centimeters uf oxygen and 30 40S 
cubic centimeters of eatbon dioxide In fall 24 795 eu 
hie eentimeteiB of oxvgcn and 2 881 e ubU continieleis 
of carbon dioxide and In winter 22 949 eublc centt 
meters of oxygen and 21 ms cubic centime tors of car 


bon dioxide The maximum of tespirallon oeiurs 
theiefore under this eondltlou (20 deg ) In the apt lug 
the minimum In summer For other tc-tnpc i stuns the 
results wote as follows 

10d<g maximum in summer minimum Inwlntei 
32 deg maximum In fall minimum in summei 
3o deg maximum in fall minimum In summe t 

In spring fall and wlntei the maximum ot gas mrta 
holism is not at 10 deg but rathei at M deg In win 
let the exchange of gas stops almost entirely at 10 
deg and the cold causes the bees to bpredlly become 
tot pld 

It appears fiorn this that the exchange of gas In 
bees varies Indeed with the temperature of their fit 
vtronnnnt but that the changes thereof do not occur 
in the same manner as Is the case with cold blooded 
anltuuls I lie bees have within ecitain limits the 
ability to tegulatc tit It fe hum inline and icsemblc 
thciein the watm blooded animal* While with I lie 
latter liowevcl the Inetease of gas nietubollhitl pio 
eeedb a* fat as very low temperatures u slop ocents 
with bees at 10 deg or 20 deg In the struggle against 
i old the w at in blooded animals ate la tie t equipped 
not so howevet 111 the si niggle against heat Foi Ih 
latter tlu wann blooded animals have only nil inetins 
an lnttease 111 tb loss of hedt lscs possess ill neldl 
tlon thento the means eif re elm lug the piodin liein of 
he tl by ab lie men! of respiration 

Measuiements of t nipeiatuie show that the bent 
in od need In the dlffelent pait of tlu Veai Is pit alb led 
Iv metabolism of ga as a title 
a The vlgoious lisptrnilon of the la < s Is explained bv 
the dlveislty of thill aelivltles which Is a lesult ot 
the li gtegarlous life Sim, tlu natitu of these n* till 
ties and the* extertoi temperatures Is dlflcient foi inli 
s ason of the ye at the gas exeliang eannot inualn 
Itu same during the entire year It varteM with the 
mason of th< ye m and within the Hitm season with 
till tempi latuir of the e nvltonnu nt In tint It In 
e leases (within eettaln limits t when the te tape ralnte 
falls and eonve tse Iv The struggle ot tin bees orgieni 
/at Ion against the change ot te uipe taluri of the mvltoti 
nif*nt Is paitbulaily noticeable dining the* truisition 
isriods of the vein 1 e spring and fall At -U de>g 
for example' bees eoiisunu In summer 17 lltets of o\v 
gen pot kllogianiine an hout In fa’l .1 litrt it „ 
dig II liters In summer and 17 life is In fall \s 
an aid to the eoinpti he nslon of this ratio tho authon si 
tails attention to the fart that upon ent, ting a subtit 
tanran chamber tol a constant te nipriitun I wc c\ 
pi lie mo a feeding of warmth In winter but of cold In 
sutnmci sine e out peripheral net tons sy stent accoiu 
modates itself ill the different si t ons of <lu xai to 


diffeient tn peralures Slmllaily the bees since they 
ate for tlu most pirt in the open eluting the summer 
and therefore nt an average te ni| < ratlin of 21) <1, g itr 
aerustonud to this te tnpe t attire but In fall and winter 
on the other hand when the v in in tlu hive at n 
te litpciature of deg thev n< accustomed to tlila 
hlgliet tempi inline When they nt tluiinflu biought 
to a tempi rat tire of 20 deg in a subsequent be ason of 
tin year they expeilenn a lowet tempi lature and 
■ •ail Iherefrom bv Increasing the metabolism of gas 
Tlu note worthy elevation of the gas nietnbollsm In 
spring ill liteis of oxvgin) can howevet not he 
altiUnited alone to the sttuggl against the eold hen 
the return to tho activities ol summer opeiute as a 
piovoention 

The be e h strive against the told however not only 
bv lneteasing the production of In at hut nlso bv de 
eteasing the loss thereof Among the e lusts for the 
nbstiartion of luat fiom living organisms pcrquia 
lion la one ot the most impnrtunl FxpciIntents have 
shown that the loss of water fiom the bodies of hers 
Is mue.li 1 <sh In winter limn In suntmei By ntalnlng 
water in Ihelt tissues during the eold srnHons of tlu 
ye at the Isis save l he Inal tie essarv fot tho tvap 
auction eif Hint quaulllv of watet They stiive in a 
slntllai iiianm t ngalnst Hu heal In addition to eh 
<n asitig combustion bv ilso hi paneling a gre atrr quan 
tltv of waier 

The quotient of resplrition varies vety little ftom 
einr season of Hip vi tr to the otlut It oscillalis gut 
enllv about unity hut is often equal to 1 This quo 
tie nt of nsplrarlnn Is pteicif ol an Hlinuutarv pres ess 
tie h In rnrho hvdrnte s No he in y whie h Is tlit most 
valuable nourlhlime nt of hr is eetitiilns 70 is t cent of 
gta|H sugar and fi pet cent of eani sugli I in addition 
ol 22 pi r eent of wain) On tan assume* then fore 
that iltnost the entile quantity of eathe>n dioxide which 
is generated bv til bees eoiius Iroiii the eombustion ol 
gi ipe SIlgHI 

NlHogin which h es m d Is eihtained from the pol 
len of which they 1 tv In i sui plv lor the winter Tlu 
authoiess found hv a inbtosopual examination In 
winter that the allnuntaiv e mill ol Hu be i s whs filled 
with gialns of pollen Sin e therefore this nourish 
mint Is at tin it dls|uml dining the entire year It Is 
ole it that tlu eontint of nltiogeu In the liodles of bees 
will not thingi dining the seasons of Hu viar as e x 
lee lime nt de lllollsliate s Tlu eiuatilltv or glvengrn In 
their bodies also re in tins almost eoustunl duting the 
i ntin yeat Since the bees cum eailmhvdratis Into 
tlu hive and always hive l su| plv then they do not 
nod to stole it m in lit loini ot ilvcogiu In tin It 
bodilh Wlsse nse Imftlle lie Vittel riibiusclu W ochen 
se hau 


SUNSPOTS AND MAGNETIC STORMS 
Phoi H A Obi uetnv raeintly gave me Arat of two 
lectures which he had promised to dellvei at Queens 
College Harley Street The subject was Sunapots and 
Magnetic Storms and the lecture was Illustrated bv a 
serins of limelight views Bv meauH of photographs 
ot tho variations of the magnetic needle the lecture t 
ahowod how In addition to the usual variation of tho 
leedle from the direct North there were occasions 
when It revealed more irregular disturbance* and 
this occurred at the time of the magnetic storms of 
1892 and 1906 when there happened to be large spots 
on the Bun In conBequence It had been suggested 
—and the suggestion at first tuunert a plausible one 
that the sunspots were the cause of the magnetic 
storms This theory was not howevet accepted by 
astronomers and men of science 
Examining more closely the connection between 
sunspottedness and tho magnetic conditions or the 
eaitb, Prof Gregory showed a table piepared at Green 
wleh Obeervatory from the records of tho dally photo 
graphs of the eondltlon of the sun between the years 
1878 and 1909 which demonstrated that the average 
dally spottednese varied every year and that the In 
terval between the minimum degtees was between 
eleven and twelve years This periodic fever of the 
sun was thus very definite Tho b|»ts themselves 
did not bresk out all over the sun s surface hut were 
confined to two sones a few degrees north and eonth 
Of tho sun's equator It was a definitely ascertained 
jgot tftM jgft after tho minimum of tho «u#*» »pot* 


ledncss tli* spots begun to break out awiy fiom tlu 
nulls equate! and gradually worked down towaid 
Hie iquntnr A diagram was hIiowu Illustrating th« 
unvoting ot the Magnetic needle which eotipsponded 
with Hu rhic inel fall of the sunsiiots and tho valla 
tion al » or the Northern 11> hts which wetc caused 
by the dlsehnige of electric tty tn tlu higher utmo 
Hphere, ho that the lecfurei »ald we had the earth h 
electricity and the earth h magnetism both con nee ed 
with spots on the sun These magnetic stoims how 
ever had no ..ciiincctlon with the. eleven year lntcivals 
hi had spoken cr but It had been ascertain that 
the re was an Interval of about J7Uj days hetwee n the nt 
and In all piababillty that Interval was connected with 
the t station of the sun on Its axis In a period ot 
about twenty five days This rotation however dlf 
lered in different parts of thu sun -a dtffeienn that 
could only exist in gaseous bodies—and the mini Ion 
was the key to the table which showed an Interval or 
twenty seven dayB between magnetic stoims Bonn 
part of the sun wbteh was more active in ejecting 
material than other parts sent out Influences Hint 
might be related to stinsivots and that dint in bid oiu 
magnets 

Sunspots weu probably storms in the suns Hnm 
sphere and Prof Hale director of thi Molar Obsetva 
lory of thi Carnegie Institution of Washington Call 
foroia had succeeded in photographing the g.uees 
separately on the suns surface Two photographs 
were shown of calcium and hydrogen so taken the 
bydrofeft being is » high stau of turmoil, and the 


leetilti said that Pi r till lad prnv« 1 that t Is 
VHpnr totaling with gt< tl veloiltv was In n highly 
magnetic condition and lluv eb due id the fact th it 
thest storms might re ills be tin cuiim of the dts 
tiirlinnicH tn I eirtlis uitignc tlwu 1 hat was a him 
pb wav of hilling 11 hui II w is mu tlu b, ginning 
ol a virv difficult inquliv It bail h n hiiggiited that 
It was not the bun which dlsiuitMcl tin c irth at ill 
but that there was a gnat wnvi pushing through (he 
sofai System ol vvhhli both tlu sun and thi cull) 
were victims lint al pusetit Hie piestiun must be 
lin whpre It was 

A disposal servin foi tin litndlliik of mat rl il cxe i 
vated at building foundations building nihbisli asln s 
Horn powet plants etc is being op ratnl hv Ih t hi 
ago Subway ( nmpanv which owns i system of sottu 
40 miles of tniall dup I vcl tunnels uneb t the cltv 
of Chic ago Spurs ate mn to d< ■ | bn incuts or to 
shafts where the mateihils an touted into cats which 
an hauled bv cbetrli imoniotivis to i disposal sta 
tlon on the west hank of tin < lib u,o llivu neai Madl 
son street Here then Is n shaft nut which ire tin 
tun ways for two cbetrli rtnlhv hoists caih ojk rat'd 
by a man riding on Hu mac him Winn a ear Ih sit 
at the bottom of the shaft the bodv is hoisted up and 
tun out ovet a dump scow mum cel alongside tlu hIu 
tlon The ear body is lowered and thi bottom re 

leased discharging the contents Into the scow The 
empty body is then run hack and lowered upon thi 
car frame at the bottom of the shaft 
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THE GREAT GUANO DEPOSITS OF PERU.* 

THE FAMOUS CH1NCHA ISLANDS. 


On Hu Must ut rcm opposite thi biv or Plteo 
in ul> n nlw it Mil ii|ii<ilur util Mh tropic ol ( nimtorn 
uni si in limit, uvii loo iniIt h south of i nllao Ik tht 
i him li i I) lumis 

I In si ihlmiils mill tin iiialnlHiitl opposite lit In tlu 
tin /on ol I in Hu ;mu si a In wtill ti rain no si 1 
(loin lulls tlml imi! men ( in umiit on tin IIumih ol 
oni hind I In turns hi thili tins tthtu lint havt win 
this in u mIoih Mnng u Hi r tailing rmni Iho Hkles 

1 In si isl unis an smnll high ami unity linn in ind 
tiiilnt Hint, to tin lust ili t»it* J'l oni ol tin in hnn 
i oini hi 1 1 III to stnggi i tht (Ikhiiih or Oiitiilal IiiihkI 
lint loll On Mnmhiind nillllon iIoIIiih Ins bin p ild 
loi llu Miami ol tin (liintlii Isl unis Iteekoned In 
Bold it would tiiki l non luitilt I tdi n in k inultK 
lo transput tin weight a tinln pt limps to nil U u In 
It ngtli 

It Is doubt I ii I II Mint hi n of In i spot of i i|iiil sl/t 
on llu i m III s bin Int t from ttlibli ho iiiiu Ii titnllli tins 
Ihui tiikm ih Itoin tin guano lints of llu thlmliu 
lhlandH 

Hut Musi isl tiitlh tttii not Mu unit soimt ol Peril 
vlim guano llu Matalii flu fiuinipt Mm I olios the 
U,i III hi ns and Mu HuiiiIIIob and thi l'ala lion do I’n i 
liatt nlhti IiiiiiIhIii d tpiniitnloK of Ml mo HohIiIi h thi si 
tluu an si oii h or am ill islnndb and ihiIiHh along thi 
nialuland white guano exists 

llu word gmno oi liuano ih Iht Spanish mi 
(bring ol flu I'ii ut Inn word huanu untiling txtu 
mini IIilh an uiaut varutkH of liiiitlun guano 
liHtlnt, dllTiittit tiillll/liig Mints dm to thill dll 
firtnl i In mb at (oiihMIiuiHh hut thisi win all iiuirt 
oi b hh il lk. In Mull oiigm I lu v win nil iniilnU 
tin ixiniiuin ol nuriiu blids mlxid with the n mains 
or Mu bird Mu niholvi s nut pee hups hoiiu fish tu 
Htal n malnB 

Tin dtiHwIta wiil Mom llu* most rotont to tin vuv 
old In smni iimii on Mu < hint ha Islands Muv 
riai lud a ilipth ot I Ml It) ISO fut I lit lowt i sMatn 
of am Ii d< posits might Ik* I he us mils of >i us old 

Nowlurt tint* In tlu woild in mu llu blids Itmnd 
In no art*it ijuaiiMtioB is nlnng Mu wihI timid of 
Louth Anuriiu Mom Panama south to tilth I lit 
Kit it majority of thesi blid Imto tin It rnosls amt 
bn <ding plates on llu rtruvlan iHlandH m on points 
of tlu mainland Hull pit hi me in hik Ii Immtnst 
nunibiiH Is dm to llu quanlllltH ol IIhIi toiitul along 
tlu hi ioiibIh upon wlilih tlu blids fnd (oimotantH 
pilbaiiH ma gulls ninrim (lows 1 1( In t loads ntim 
lining luindrtdH of thousands mat hi him lit any 
Mnu lltlng low to oi Mom the IhIuikIh oi h intlnK 
Muii tood Hut tlu b nth ultnu timid not lint pin 
dm id tin I’trtnlin amnio H whs iuuhsux to line 
tlu Iitnbss (llimiti (it tlusi Isluuds in oidn to at 
nnipItHh tlu lehiilt 

Hum nn liuudridh ol liiitl IhIhiuIh in otlut puts 
or the wotid some In the I nltcd tstntis but tin urn 
mi nt Hint u mains ot llu blids round tin it on Is tint 
Penman guano ilMinugh llu diposllh may Ik vain 
abb foi lullll/IUK aMbulliiiHl lanilH Men with the 


ivuiliibli form llu (onaMMunt most olltn wanting 
Is thi nltioginoiiH and Ihia la the most tahllv lual and 
most tohtly to hiipply in any artificial toim 
All txiti me ills contain flxid nitiogtn In thf foim 
ol inali n and Hulls of ammonia but these are to a 
'aigi ixtint IohI unless the manuie It* at ume applied 
lo Mu land and tvtu then the nIMogen may b* w is hi il 



JM AM)S 

out Is Inif It tan bt made available foi plant gtowlh 
Win a left pxjkih d to a humid itmosphiM foi any 
ImMli of 'Inn oi tain Is illowid to fill on it tlu flxtil 
mitogen IS lupldlv It ai lied out It Is on tlilt, aunant 
that I'eiuUtn guano In ita iiaturul st it. nevei ha\ 
Ing been txposid lo tain or dampmss hah iitalmd Ita 
niltogenous pio|Mtlits and is molt valualile than other 
guanos burnt I irm Ian guano toiitnlUH all Mine tie 
mints ot plant lile and ill of II iouIuIiih the two tit 
nu nth phottph ttt 8 and tl\(d nitiogtn Hie latter as 
hus betn said la the iiiohI valuable ihimnt Mom a 
tonimt it lal stand point 

When flist still lo kuropt gmno was sold at a flxid 
I iht pn ton without it gaid tu Ita chitnltal analysis 
I Ills pi hi w hr it Amt is low as $41) oi $>0 pit ton 
but lain low lo V u mid $7n Subsequently tlu pi lit 
was math lo diptnd on inalysls and on thi lamdon 
market wlilih set thi pi lit It was t stimuli d at 11s 
d eath unit pei rtnt |u r Ion for tht nitiugiu and 
2s M.d nn tht Haim btihlh for tht phosphutth tin 
lailtr talnilatrd is tin alt It plumphnlt and tlu fount r 
as ammonia 

The pioportlon of auimoula varies In the different 


and alfalfa The deposits wort rtgularly worked and 
eath village had Its proportion ol guano from I he 
iFlandH allotted an a netessary tit mint in growing 
tups just as It had Its propoitlon or watti ironi the 
great irrlgatloa tanals coming down fiom the high 
Andes The Inias were skilled agriculturists the 
early SpaniBh settlors In Peru wete not so both the 
lirlgatlon works and the application of guano fell more 
oi less into disuse But Its use was never entirely 
abandoned and was known to Hpanlnh writers during 
the sixteenth seventeenth and olghtitnlh centuries 
although piacLhally unknown to the rtsl of Uurope 
and lo North America until wtll Into tbe nineteenth 
century 

the credit ol llrsl bunging It to ’he serious atten 
tlon of Lurope is ascilbcd to Humboldt who In 1804 
brought a specimen from he Chlnihn Inlands which 
w as analyst d by several of the leading Kuropean 
tht mists Bui II was not even then that its value was 
full) it rognt/ed and not until Mli big had taught the 
wurld the value of aititicial manures was Peruvian 
guano estimated at Its true worth In 1840 a Arm 
cf 1 Ima met chants son! the first cat go lo Kurope (on 
Htgned lo a Ml MyciH of I nndon Two years after 
ward iht amount transported to Cnglaud was 182 
ltins and twenty yeats thereafter In 1862 II was 4 l r > 
000 Iona Bitween 1811 and 1800 the amount of ship¬ 
ping that loaded al the Chlnehas ippresinted 2 800, 
000 tons and between 18ul and 1872 guano to the 
p mount oi x ooo 000 tons was shlpixd from the north 
and middle Islands In ibis Iasi year the Peruvian 
ge vt i iiiiu nt piohtblted tlu further txpott of guano 
Mom this Kinup 

I lie (fimtidiu Islands aliout ID miles Mom Santa 
were (list wotkod lit Ikh'l tnd In thret years 828 8 r >2 
tons of guano were taken off Ihese are two small 
islands the larger less than time fourths and tbe 
smalli r Lchh than om halt mite at rorne About 60 miles 
not lit of the Gtinnapes and 10 miles from lluanehaeo 
thi port of rnixtllo an the time Mncabls Shipment 
of guano began Horn these Islands in 1S70 and two 
years lawr lb< quantity or deposit n malnlng wan es 
l limited at about 400 000 tons These Islands are all 
north of Lima the (himhas aie to the south 

Still rat Mur north and mat thi heuadot bordet Is 
the liobos group The outei belaud of this group 
l^obeiH ele Afuera contained a very large deposit and 
I he Innei Island laibos de I lerra another deposit of 
eimsidiiable extent 

Howe\( i ptlor to the war with ( hllc whldi lagan 
In 1S7V Mu prim Ipa! oounc of cxpoils of Peruvian 
guano after I he exhaustion of the ( him na deposits 
was fiom TarapucA the most southern province of 
Pitu and which wbx ceded lo Chile at the dost of the 
war In 1881 

llu hp deposits wete carefully examined In 1874 and 
round to > xlht at the north point of tbe table land, 
which extends lo the river Ixta in 21 deg 21 min B on 
an olevateel ellff called Huanlllos In 21 deg 1C min 
S and at Pabellon de Plea an Immense cone rising 




( Ilim ]I)K HKIMHMt DOWN ( 4 UANO 


SHIPS LYING OFF SHORE WAITING TO LOAD GUANO, 


I’ii u\l in guano ihiuilial analysts shows gnat ettf 
ler luih 

Mamma an of Mini kinds as supplying Mu tlirn 
i stiMu nle muled for plant life nitrates phosphates 
i I i t e Ii These (onxtitui nil, aie fouud in a nalu 
• I t Hi in all good soils although gtnerall) not well 
iHlinc.el nor are Mu two latter found always In an 
^JkiHehn »r its lii'ini.tKuni Hurtsi nf mwtIcsii IhjiuWlcs ~~ 


guanos and lu dlffennt layers or tbe same deposit 
It mav run from a ve ry lew percentage up to as high 
as 21 or even more in the best samples of Chine ha 
guano 1 he phosphates may run from 20 or 10 up to 
70 or 80 per eent Hrst-elam Peruvian guano It such 
na contains above lo per unt ammonia 
When the Spaniards came llrat to Peru they found 

the natives using guano on tboir trope of maUe, ajt, 


from out of tbe sea 1,000 feet, with alopaa formed of 
guano deposits, In 20 deg 68 min 8 There wers smaller 
deposits st Cbomscbe, Islotas de Pajsros, Quebrsda ds 
Plea and at Patacbe 

Hattmatea as lo tbe original amount of those de¬ 
posits varied, but It was probably In the neighborhood 
of 2000,000 tons In 1870 there wars more than 800 
ships taking cargo from these southern deposits, 











Alter th< exhaustion of the principal depoalta on 
the Chine has—all the depoalta were not exhausted 
the decree 1871 prohibiting export preventing this— 
the export of guano lell off The amount ahlpped from 
this date until the breaking out of the war with Chile 
was atill considerable about <150000 tons or over a 
year 1 hla represented an annual value of over 
|2U 000 000 

During the war the guano industry fell into the 


These two dcpcmlts color a lonuarntlvt ly uni ill pail 
of th< terrltoiy lhe nporl deals only with two of 
the groups and ot ont Island only of one. of them On 
the Ouanapet, the Munabls the Lobos and the othei 
Islands to the noith th< deposits are many tlims 
greater and If prop! rly piotetttd < an be mad< to 
yield i sum nnn.li gnator than Hint now dulv <1 
thiough thi l’tiuvian (oipoiition 

rho methods ustd in woiklng the dc|>ORttH luu not 



nmny of thim pio\ld d with iiioIoih th< uiou an 
< tidbit d to fi<qu lit nioii dl i u i (iKhitig bauka and 
It has thin fori b»<n round iihk proHiablt than for 
inirly to llsh mmh fartli i south wlnr< the banks an 
faithir out to wi Th UhIi an seldom taken moie 
than twinty inlhs off shon atony, (hi lofotin Islands 
and the lust taolus thin an oftin inadi only two 
to thr < mlhs fiom hIhik \ ts m t lines and hand 
Unis an mud indisirimlnlit lv Sonn S 000 men 
with 19000 iraft of diffuint kluds and dimensions 
sn annually mgaged in thi Norwegian winter <od 
hsturks Che wtntir <od is pnpanil for insrkit liv 
tin Noiwigtaim In two dlfTumt wavs »ithu by what 
Is known to M tindi as stoikflsh or elsi hv what 
Is tumid knpfish Tin lattir anordlng to the 
Amerhan < nsul at (hilhtiania Is known In I atln 
lountrhs whur both kinds tind thill lust market as 
baialso In tit inparallon of stockfish *ift i thi 
I tad and cnti-ills hi\ lum leinov d thi fish nn 
Htiung togilhir in pitis by th tail tins ind hung un 
sailed on horizontal pops listing on Is sms plsnd on 
tiptlghlH whin tluv an 1 ft tintil p rfutlv dll d 
For kllpttsh thr li ad ind lit lulls sn union d tin 
Ash spill along the belli and thr iippi r |*nt of the 
baikhone tunned I lit tub is th n salted and plltd 
In hiiltnbl hutldlngb In i gulai 1 iv is and finallv in 
due loursi of ttmr tnki n out lorkul flit of smplus 
salt and ran fully dinned of blink immbtanis on the 
belly side ind then lire cl In | la s wh u FUltahl flit 
loiks nu found loimniint In th purpose Some 
times moie than 100000 Ash may Is pupnnd In this 
wa\ In one plaee giving emplnvm nt to a gnat mim 
her of iHisons most I v women and hlldien kllpAsh 
Is well known unde i th general appellation of eodflteh 
(salted) Among the hv pod net a of cod are the 111 


hands of the Chileans Hv i deeree Pebiuary *»ih 
I Ski the ( hlleun government eirdered i sale of 1 ooo ooo 
tons ot guano half the proeeeds of whleh were to go 
to the Peruvian creditors Dy the liuity made hv 
(hill with the lgloslas government whleh was rati 
bed on Match 8th 18X4 and whleh ended the war and 
the Chilean oeeupatlon TarapaeA with the southern 
guano and nitrate deposits were uneemdttionalty tided 
to ( bile Peru retained all the remaining Islands but 
the Industry was for the time d si toyed the best 
deposits were walked out and though during the 
sixties and seven Mmh a stream of gold teekoned In 
units of millions had been pouied Into Puu the eoun 
try had but little after the Chilean wai to show for 
It Hut the guano beds wue not depleted and the 
myriad web Tooled birds sailed up and down the eeiusf 
nightly sought Its rocky lslotb and there bred and 
reared their young Cuann making was still going 
on and with a policy or eonai rvullun Pent might draw 
lor eenturlos a large ri venue trom the Industry The 
swarms ot Ash In the oeean the rainless. climate ami 
the birds were there It was then that the policy 
somewhat similar to that applied by the United States 
In preservation of the fur seal herd of thi Alaaku 
Islands- which policy was bUceesaful until the coming 
ot the pelagic seal liiintu was adopted In Peru for 
the ex loratlon and prise t vat Ion tl the guano In 
dustry 

In 18)0 a emlraet was euleieil Into with the Peru 
elan corporation whlih had taken over the State rail 
wayB giving it th exclusive light to export guano 
up to i000 000 tons Undo this eontiact tho «oi 
poratton has woiked ever since and tho receipts from 
guano have risen to ovei fit oooo a year 

This contract has not always woiked smoothly there 
have been many disputes In relation to It but at the 
piesent time the.se have been for the most part ad 
JusLcd 

In all the corporation has exported In eighteen years 
about I ooo 000 tons or guano The shipments In 1XHX 
amounted to 21 82h metric tons (of l -’04 6 pounds) 
and in 1899 to 30 795 tons 8lnce then the amount has 
Increased In 190 r > It was 7t 189 tons woith C285 729 
and In 1908 90 413 tons worth AJ61652 It can be 
seen that Peruvian guano haa not deteriorated In qua! 
Ity and Is atill the highest priced and most valuable 
fertiliser In the world The exports In 1906 were to 
five countries—Orcat Itrltaln 30 234 tons Belgium 
26198 tons United States K> 15D tons Oermany 15 
888 tons and Holland 2 418 tons In 1907 about 
106 000 tons were taken from the islands of whleh 
amount about 80 000 ton*, were exported and the re 
mainder used locally During tho year 1909 the only 
guano exported is that from the Islands north of 
Callao Tho depoeits to the south an reserved for the 
uses or domestic agriculture 

No complete survey tun yet been made showing the 
amount of guano deposited on tho islands each year 
In n report made In March 1908 to the Minister of 
Fomento by Mr Robert H Coker who had studied the 
subject In reference to the BaHestas In one season there 
were deposited > 000 metric tons covering about 20 000 
square meters, and on the south Island of the Chiu 
chas the deposit covers 60 000 square meters and 
amounts to 8,000 tons This guano Is of the very 
beat quality 


leen the best but tinse methods me bring Improved 

Undei the old Inca clvllizitiin cf lent th guan 
I lands wen apportioned to the sev tat piovlneet, et 
the implic the de|>oHtin writ e ueflllly gu tilled alld the 
manure fairly divided ( lose d si is ins wen nfoned 
and tare exert Is 1 thil the blitls wire not unduly 
dlHturlxd It has been tile policy ol the I* itivlan 
gov rnment in m nt veal*. to revive th oil In a 
regulations < nitre lng hmd HeaHODH and lot at Ion in 
dlggln* 

Ily a diem ol Deumber >8th 1404 the digging et 
Hiano between the months of I rbruaiy Hnd Novem 
bet was pimlbltid under a penalty of 81 > per (on 
this Ih the beginning of legislation in the light dl 
mtion tor the piesuvatlon of this one of the most 
valuable asm in of Peru 


THE NORWEGIAN FISHING INDUSTRY 

lit* Noiwiglan winter cod fisheries lx gin as a 
general rule eluting the flrst part of lanuaiy each 
vear and last until June These fl^h il s are ton 


rve from wht I Is xtia ted oil ]i | lied e irlie i for 
uediiiiiHl or imehinleal impemeH ind the lots The 
mete Mr to some extent piiim.it el ini inne d for food 
and the huger petition is halted in bin Is and export 
ed to kianee and Stain wh r th v are used at the 
sardtu Ashe lies The h acts ol oil end the bnikbouiH 
of the klipAHli at ell I d uiiel gioiind fn fiittllzeis The 
uuiiilie i of eod md the hv pro !m Is ibtaimd during 
the last si axon w i 4 000 000 eod of whleh 2b 000 000 
wue prtpaied ns htoeklmh and >4)100 0(H) an klip 
fish 1" 000 bni ids of m Hemal end live i oil >4 "00 
tiarr N of ll\ is foi machine oils and 41 )()() barn he 
of i or s Tile ill is laid to lie fish. i man vary eon 
eld inhly a ending to lime and |lt<c The amage 
eateh at the Voiwegluti end Ashe lies for a peilod of 
fortvtwo years coined hv hIiiisMaI iiportH in r o 
ooooo codAbh pel annum and this Aguu was reached 
in 1909 foi the (list time Htnee the yeai 1X9' 

A box of eioeodlliH eggH one of many whleh had 
been paikid foi export was iceldentally left In a 
store hoime In t.eiman I ast Afiien A few weeks later 
th box was found swHimlng with hialthy and lively 



ducted along thA shores of the (Antral and northern 
parts of the country, the Ixifoten Islands from remote 
ages having been considered the best groqnds Dur 
lng the sewson the fishermen gather at the several fish 
lng stations In these Islands from all parts of the north 
country With the modern and larger < raft now used 


voung crocodiles which had been hate lied nut In dose 
confinement and wlthcul any eare In order to hatdi 
erorodllea eggs It Is only neoessan to plaee them In 
moist sand whleh Is kept at i temperature of l«4 to 
113 deg F by means of a minp brneath The young 
eioeodiles may be fed with raw meat and fish 
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hi pi anahni l'n 11 i liquid A Hpci tally In Its 
i vim lliln v hi if I v ih rniillly hIihoMii it by ait) poiuus 
mail rials lls 11 in 1 1 nltug powir la fat Hiipiiloi In 
tins napi I in v irnlsli hiiIiiIioiih tiibhii hululioiis 01 
Mimlar \ I ilia oi ini unipletc Iv dlahiiUiil maaai h w tilth 
Iihm a li mb in v tn mi 11 iv slay on thi hiirtau notvvlth 
hlaniliiiK tin alii of lnv.li priaauri 

If a | li i nf non it siimiia soft wood llki IihhhwooiI 
in | upl ii wmill In iiiiiiu imi il In ixtia lliln llipiiil A 
Hliii a lew boms It will In found tint thi wood his 
duulili d in ii n tilpl d Its lomui \\i lv.li* Tin ab 
soil tIon 1 1 lIn liquid Is a tiinipunii d b> stum, swell Iiik 
ot tin wood ind tin lat1 11 Inimu s ti tnslimnt on tin 
t iIk S w Ii li li shows that tin liitimi of tin Individual 
wtn d 111 is Is i ntIi 1 1\ llllnl 1 In sum lnattiii.nl tan 
In Kit'd In illisl/i d | tp i pii| 11 pulp i.udboaid ns 
In stilt, nbj i la of 11 tin ill til plash i til I hi la In lat t 
In nn> umti 11 il of u liluous 11 llulur til otheiwlM pm 

hoi am Ii hi tubs w it Ir li iilistuli i tsllv ligulHr liquid 
\ tan In iiai d hIIIioiikIi 11 is Hiinuwbat thicker In 
t h Ik IiihI mu i hIIkIH tn at Iiik will ri nth i It ttitiit tluld 
In olliir taw a II Ih i nun a unisaaiv to uhi extra thin 
liquid tn in mini ol 11 k Kitatu pinttiatlnK powi i 
Hit addition ol solvents Iik< air ihol 01 othna dots not 
work will ixttpt In him ml rnsis as foi Instamr thin 
lints tf blottI iik pipn l« iusi tin hi solutions do 
not si tm lo pi ni Unit ,iawill lint In initut tin imi of 
aulMiits Inlioduita a m w fnttoi whit h iitatda Ih* 
h> nl hi als 

Utalnotis wtMitla liki pint art vciy tliffltull to tm 
prtKnali Hhhh poplai anil hlnulai wmids aa wall aa 
unsisiil pulp boaitl an iuhIIv tnipn gnated by plain 
HtiaklnK and this tun In Inlpid b\ th usual rntthods 
ol Inptllon undi i prihsuit I hi pu liniltmr} ust nf 
u iiiiuuin dots mil hi i in lo In so advantHK* ous finni 
thi rail that whin liquid A i nt is tin \ u mini ilianibti 
it dlssoilahs c willing frumaldi livdr kis and I hi liquid 
stalls holIiiiK tnd foaming violently I found it inuth 
slniplti to hi at tin suhstimr that his to bi inipiig 
natid at nhout 1.0 dtK * foi si Mini liouih until all 
wall i nntl all Is ixpillid and llun lo linitu ist th ob 
JiiIh xx hilt I III v ait ht 111 hot Into I hi liquid A whin 
Ihi) an hfl to Hoak if molt iiiiuplili Impiignutlon 
iadtsinil tin font pump may In hhoHiiI to 

I hr Inipnhnatid niatiilal is now ti insfoirid to tin 
Iskil/ i ind uhmlttrd this to (Inal treatment 

It should hi burnt In mind that wi haw to dinl hen 
w Ith i In nib al pht noun n i otr in rliiK In capillary apacis 
I lid i th lath i iondltli ns i In miral nntlont.au ion 
shliiabh i taiilid Hu iht mli nl dvuumliH ht rt art 
linn h Inlliu in t d by dttitnstd mobility of tin nailing 
niolit tilth roi thit. nnson It la nittaaary to hint 
It iim i than for ordloan tondlliouw 
()u tin ollitr hand tin iaplllHiv londitions depress 
Ht tin sinu Mint Hit ti iihlou of dlaaoi Istlon this i x 
plains wht wood ni uniint ImiuiKnitid with liquid 
A i in Ih In ati d at ti mpi intiin h bonnwhnt abott lot) 
di g t w li limit applying piissuu inti tit not glvt a 
porous r. suit So undu thcst ■ tnl umdltlniiH a 

link ll/il i in hi disims d with by i iIsIiik slowly thi 
i mi 11 it in i hum lOtbv to 1 to di y ( Hut t vt n thi n 
wt haw to guaitl ngalnat a ttmsldirubh lews of foi 
maldelivdc tapoia whh h ait ait fin during tht (list 
I iind tr hinting and whhli may plow a distuiblng 
f ii tor by Hilt i lug loo mm h tin i hi miral composition 
oi th imi rt gnatlng matirial 

si tbit utt. t all whencw-r boating In a hiktll/tr 
is pi mli lib It ought lo Ih preferred iwn If only 
fi i tin fn t Mint it will shnitin thr htotlng priHi hh 
v n i oiisldt inhlv 

II is adiisnbli In supplt ini nt Iht tnatnunt with a 
slow nttu lining ho hh to txpil nnv trim a of water 
wI i h tim> haw Ihui lilmatul iluilng tin svnthcsls 

In hh st Instant th It will la found dial Iht imprtg 
i uni obp s Iihvo a dull appiaianii on th suifaio 
WI th i tins b dm to the fait that thr pnssun In 
il Ink 11/ i bis fomd tin liquid Inwnd or wluthor 
l tilth lo li a uilHd to suifart i vaporit Ion It inn be 
isih i nuiliid by applying a attonil huptifhlal coat 
t Ihukir V 

Hi 1-vtti i is bis! applltd wbllt tin olipitH tn atlll 
In I this tiintmint will Impart a uiv haul and wiy 
glosn sin fan 

W l Urns tutted Is not only muth tatnhi and 
* nv i but It Vns buotm rot pi oof and is a latter 



Concluded from Supplement No 1774, page 11 

ihiiihnl inhiilatoi It wlthstanda dilute atld hoIu 
tI oiih iiiiiI niillnaiy chctiolytis II tan bt used to ex 
■ <Hint adiHiiiiK* foi thlid lall toters Similar usagts 
tan In found foi Imprtgnattd pulp boaid mrdboaid 
and aslHstOH boaid 

Asbi stos papii or hhImhIob tlasue lmpiugnatcd with 
A or It mikiH un ixullent puking tnattilnl for gaa 
kits wnsluih nntl Mitullar pm post s 

In that tondlllnn it tan Ik entiled In Hintk Ind.fl 
nlti Iv illlitr In Iht foun uf flat hlitelh oi In r< idy 
nmtli si/ts As soon as MiIh packing nnttil.il is ap 
pli tl to a hot suifan undt i pituaure tlu A beromrs 
plnHltt tnd molds itself thmoughly over tht siufarr 
anil Is ki uliiallv tiituhloiiritd Into haid pi imam nt C 
In t. itain iumh Iht uiltulxtiiit of gtnphlti oi Mml 
In UllliiK man ilals may piow advuntagious 

Ih tin pi niatwn of ni In fw ih/natnris niotoi v anil 
t ii it sft i un is haktUlt glw s us a ready nicanh to 
Iiovlili tlieHi appaiatus with a hard and strong In 
aulitiiiK mass width rannot soften undt i the Influrnit 
of lit at and withstands ti inpt intuii h .it whhh all 
I Hh. ito ust d Klims or n sins would un It away I vt ty 
tits t Mt al tnginiti knows what this imam. In i tint Ion 
lo running ovtrloadi 

Hut the ust of baktilti foi them pm pones Involves 
new qmstloiih In tin Itthnlqut of impr gnttion It 
should mil Ih torgotlen Ih it hv tht vnthrsls of bakt 
lilt a ti Main amount of wat i is si t fito and thin 
vvattr tnual lit i Iliiiin tit tl fiom Iht tolls by .iftii tliy 
Ing Fmthumort bakt lit. in Ith lltiul Malt ( al 
though vciv liaid and IoukIi Is not (It xlhte so that 
in> wins oi tondmtots maitd wIMi 11 cun no longe t 
si mil muth btntllug m twisting and foi hutli putts 
Mt haktll/lng opi ml Ion should onlv (ukt plan allir 
all wlriH and tmtlutloiH an In Hull llnul plate 
With Mhh aim in It w Hit wire or londurloi pro 
vid tl with ita tovtilng ot toll on oi uttuHtoa tan ht 
simply toaird with dtssolvid A anliition ptoptrlv dl 
lilt.d with tht net«HHaiv amount nf alcohol then sub 
nutted to spnntineous drvtng This may be helped 
by a gtntli ippllcHlon of lust but mvn mon than 
Is nettsHiiy to e uiv the mateiIni to the atagi 11 so 
as lo maintain tin umihhuiy flexibility Tlu wltc Is 
now wound hh umihI and In order lo luaurt mon 
fit xibllliv It tuav ht found um ful to heal it altghtlv 
Tapi ot inv fain it or aabesloa impngnaltd with A 
mnv be put betwesn sntetHHivt lavtra Just aa la done 
when aht lint Is mud an an Insuittor after the cotl la 
made up It la now lntiodimd In the bake lire r 

In coat tin wins an toveied exclusively with ah 
heatna It will be advantageous to htat the bakt 11/ei at 
highest teniiaralims howivei If (otton or Hlmllar 
organic matt Mala bi pnsiut sut li high temperatures 
would destrov and carbonize tin in and It may lx safer 
not to exceed HO dig ( Alter bakt living tlie tolla 
Hlinuld bt aubmlMtd lo slow drvlng so aa to expel any 
remaining tiares of molaluit oi solvents and Ibis op 
e rat Ion tan Ik hasttnid eonsideiably by the use of a 
vacuum dryer 

In other eases ready wound eolla may be blmply lm 
piegnated wllh liquid A imlng the precautions as de 
Bulbed for the Impregnation of wood raplllary con 
eliilons a* described for Mie wood Impregnating process 
exlat here ho that with some precaution It la possible 
to slowly transform A Into C oi nt least Into B In an 
ordinary drvtng stove without the absolute necessity 
of resort lug to a bakollzci always provided the beat¬ 
ing be started at temperatures as low as 60 deg to 70 
deg C and gradually lm leased to 120 deg to 140 
dig C 

In fatt It may bo found sufficient not to go beyond 
B and ltavi It lo future self beating of tbo wire when 
run under overload to arrive at the Anal condition C 
It ought to lie mentlom d here that In such colls 
with many layers of mtlallh wire tho outer shell of 
n mav act as an mvtlope whhh Insures Internal pres 
sure during the hinting process Just as If it was In a 
eloaed vessel and thus prevents dissociation and the 
lesultlug formation of a pot ous mass 
As a modification to above methods T should suggest 
the following 

The eoll after being properly impregnated may sim¬ 
ply be put In an aei urate lv made closed mold and the 
latter may be filled with mom A using pressure if re 
quires) so that after bakill/lng the same the whole will 
come out In accurate Blue and shape and present a 
much neater appearance than the ordinary clumsy 
tolls now In use for dynamo and motor construction 
Tlie very fact that henceforth it is possible to mold 


coils In regular Bbapes and most accurate dimensions 
may ultimately almpllfy the conatruitinn of tlihc Mast 
ot machinery and icndci renewals much easlei 

(oat my Prou»»<» The simplest wav for coaling 
rn object with bakelttc is to dip it in liquid A and 
then finish It m the bakell/er By slightly heating 
the objects and by using ratbei thlek A the optiAlton 
becomes lathei simple especially Tor metallic objects 
Or the A coated objects may be first heated gently In 
a stove until the A has been transformi <| in n and 
then the object may be transferred to the bakelbecr 
Several coats nmy thus bo applied In sueresslon until 
any deslied thickness Is attained IIhh method of 
liulldlnR up a thlek eoat by several lavert. rakes away 
the d.ingi i ol eracking or splitting when thlek coats 
art applied all ut once 

The sudden contraction during polymerization has 
to be taken Into consideration here Theie Is another 
way of counteracting the effect of too much eontrae 
Mon iiHnttly the Incorporation of suitable filling ma 
terials as silica oi fine Band clay slato duBt, pow 
eh 11 el RKtxstos e ti Any of these mate ilals added to 
liquid A in suitable pioporllon will give a putty like 
■name whhh ran be easily kneaded specially If slightly 
healed it can be applied and modeled to any kind 
ot sintse lo the desired thickness and hbape This 
sum mass can Ih rolled out In thin she els, and the 
latte l tan bo applied on the Inside and outside of 
nietallle vessels I he whole can Ih ellruMy finished 
In the linkill/ci oi bi heated pievimis at low tempera 
Iuich ho as to bilng It first In B state This method 
Klves a ready means foi covering iron pipe or purapH 
oi similai objects with a layer of protective material 
and thus under them more suitable for eheuilcal en 
glnetilng purposes I tilek layers or bakcllte without 
fillet oi mixtures containing little 111), r do not ad 
hue well lo metullle sutfaecs But by mcing more 
filler and sine tally by UBing gritty materials as fillers 
like sand nr abrasives the adlnunip bee nines excellent 
I oi I list ant e mixtures of emery with about lo to Ifi 
|hi cent liquid A can be made ho lhat after bakoll/lng 
they will stli k to glass lo the |>olnt that they can no 
hingel be 11moved unlmi by chipping off pliees of 
the glass 

A composite eonllng of bakelttc can also be applied 
on wooden or metallic vessels by first dipping a Rheet 
of asbestos in A partially transform II Into B by 
heating then stlek It bv means or thhk A to the 
Btttlaie which is Intended lo lie proleited and after 
v ltd puss It againsl the Huifaie by means of a hot 
smooth plate I lie lath r cqieratlon is finished In about 
ten or fifteen minutes II the pressing plate Is main 
tained hufiulently hot By selecting polished metallic 
pleasing plates a vpry beautiful finish can be obtained 
at (he same time In this ease bake lira not only acts 
as Impregnating and finishing material but also as 
an exrellcnt and permanent adhesive 

A modification of this method has given splendid 
Jesuits for veneering and finishing wood accomplish 
ing In a tew minutes results which beietoforc could 
not bt obtained after weeks of pollBhlng sandpaper 
Ing and varnishing with the older methods aa piae 
Used hv piano and furnlturo manufacturers 

A similar method may become useful for lining 
wooden or metallic boxts with Impregnated asbestos 
st as to make ibam suitable lor elect roly ring tanks 
or storage batteries 

Whenever very thin layers of bakcllte have to be 
applied It may be simpler to use A In alcoholic solu 
tlon as a varnish, for this purpose dissolved A, prop¬ 
erly diluted with throe to four limes its volume of 
wood alcohol, is very suitable This can be done by 
brushing dipping or spraying This varnish dries In 
<. few minutes to a point where It Is no longer Btlcky 
but It may take several hours before it is entirely dry 
Kvcn then the last traces of solvent are not oxpelled 
entltely and oven after years the layer remains A 
soluble and fusible If temperatures above 100 deg 
C are applied we may get nearer the stags C but 
there is a decided tendency toward blistering es¬ 
pecially In such spots where the varnish has been 
applied rather thickly 

fhe use ot the bakellser prevents all this, and for 
wood or other materials which have a porous surface 
It is entirely indispensable For metallic eurfaees, by 
using great precaution and thin layers, and by mis 
ing the temperature very gradually until It attain* 
120 deg to 140 deg. C., a hard coating may ultimately 
be obtained. 
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Sheet iron, or •tamped boxes provided with a thin 
coating of bakeilte. can stand boiling dilate aulphurlc 
acids and boiling neutral solvents 

It should be borne In mind tbat on account of the 
limited flexibility of bakeilte, such sheet* cannot be 
twisted or bent beyond certain limits without splitting 
the protective layer In any such cases where bend¬ 
ing has to be done it must be done before the varnish 
Is applied or after the A has been changed In B 
which still leaves some scope for flexibility 

MoUtng Procm»<» The simplest but slowest way 
for molding bakeilte Is to pour liquid A alone or 
misfed with tillers In suitable molds and heat in a 
bakeliser This operation may take os much as one to 
three hours according to the temperatuie or the si m 
of the object so that this process has the objection 
of requiring the relatively long use of molds It can 
be shortened by simply carrying the heating pits css 
until the B stage, after which the object <an be ox 
pelted fiom the molds and finished In the bakellzcr at 
any suitable time thereafter and without the further 
use of molds The B stage can be obtained b\ plain 
but slow heating In a stove 01 water bath 01 by rapid 
beating in the bakellrer Bui evin all thlH Is too slow 
for many purposes where quick and accurate molding 
Is essential It then becomes simple r to mold in a 
hot press For this purpose a hydraulic puss or a 
screw press or even a level press can be used as long 
as ii is provided with connivances when by (he plat 
ans can be healed and cooled quickly ell her by steam 
and cold water circulation or hy gas heating Tern 
peraluns as high as deg C are deslrahh for 
rapid and best work but the molding can 'h done 
also at 81) pounds steam picssure II Is a note worthy 
fact that molds under high pressure contact with tho 
platen heat up and cool quicker than If not under 
pi cssure 

I tried first mixtures Of liquid A with various filling 
materials the mass being mixed between toilets snme 
as are used in the rubber Industry but 1 found after 
ward that this slow and expensive method or mixing 
in entirely unnecessary if solid A be used 

Furthermore liquid A has the disadvantage over 
solid A of requiring a longer time for molding Solid 
A has the great advantage over other plastics tn that 
tho fit at action of heat liquifies It entirely so that 
high pressures as requiitsl foi molding celluloid 
rubber or resinous materials an supufluous unless 
large amounts of filling materials bo used which 
make the mass leas plastic After the first liqucfvlng 
action of the heat the immediate aftereffect Is quite 
contrary namely the hardening of the mnss while 
A becomes H then C Ibe main function of the 
prcsauie In the ait of molding A Is to eounliiact the 
dissociation which would cause porosltv and lesultlng 
lack of homogeneity 1 his explains why astonish 
Ingly accmatc molding- for Instance talking machine 
leeords—can be made with bakeilte under low pres 
sure provided sufficient heat bo used Persons w ho are 
familiar with the molding of celluloid shtllHt or rub¬ 
ber compositions when tiying bukcllto for the first 
time are apt to heat tho moIdH insufficiently being 
under tho wrong impression that high temperatures 
may spoil bakeilte In the same way as the compounds 
to which they are accustomed 

The great penetrating power of A make*, it possible 
of makfag molded objects containing as little as 10 per 
cant and SVen less of bakeltte> the remainder being 
made up of suitable fillers for Instance asbestos 

Quantities of 20 to <0 per cenr of solid A And so 
to 70 per cent of asbestos make excellent conqioslllons 
for molded Insulators 

In some cases II may be found desirable to Inc re ase 
the amount to about 40 per cent Wood pulp or ground 
sawdust require these huger proportions if the ob 
Jetts have to s.and boiling water without losing their 
gloss 

The mixing or these compounds Is veiy simple 
work The solid A Is pulverlred In a poicelaln ball 
mill, and ground to B0 or 100 mesh If trouble Is 
experienced on account of the ground material stick 
lng to the walls of the mill, this can be easily obvl 
a ted by adding about 10 per tent of the flllei whlth 
prevents ‘ caking The so ground A can bo kept In 
reserve for further use It Is then mixed In sultablo 
proportions with the finely powdered filling materials 
and reground In a ball mill so as to Insure thorough 
mixing This mixed powder Is now ready for molding, 
Ml account of Its bulkiness It may be found prefer 
able to compart It somewhat bv pressing It slightly 
or rolling It Into sheets while being gently heated 
The resulting sheets or cakes can b kept In stock 
To use these for molding they are put Into the slightly 
hosted molds, and the lattei are press, d now between 
the very hot platens of the press which squirts out 
any sxcess of material Pressing and heating Is con¬ 
tinued until the A Is transformed into B after whlth 
the molds can he emptied According to t he sl/e of the 
molded objects or tho temperature molding Is finished 
In a time varying from twenty five minutes to three 
minutes, and even leak for small objects 

Molded objects of hakellts in B condition are about 


as strong as she 11 h« but they still soften undei thi 
Influence ol heat lhe.y become contdUi lably stiongu 
and acquire then final luiiBtlng qualities by being 
heated In the bakcll/ei This final treatment can bo 
carried out at any suitable time, all the. pitch bung 
put In together No molds are mi del lure bemuse 
B although soft while hot dots not tin It any lemur 
and keeps Its shape while submitted to the high h.ui 
of tho bakeii/i r 

We heie observe agiln a slight shilnhage of vol 
ume which has to hi taken into coiiHldMallon while 
di signing the nmldH This contiactlon 1h ilw ijs the 
wcnie lor the sunn e oinporitlons and lie onus vuy 
small If largi amounts ol fillers ari used Hy liking 
thmi factors Into cunsiilerutton the molding can bi 
done vith an actumy ol <• 001 Inch or latte i 

We have Htaled above that ( munot lx molded it 
1m no longpr plastf In other tcruiH its panicles If 
piLMSed together do not glvi a stiong cohci ut masi 
where all the paithles arc welded hotnogcmoiisly to 
»•Iher 

On tho othoi hand 13 although tnfuslbh and In 
soluble boftem, whin heated undet high pic sun and 
welds aud maids together 

Ihih enables us to still further hiiuptily tlu molding 
opi rat Ion bv using ground B Instead ol A Hut U 
thin becomes neiessarv to use maximum tc lupi riituns 
anil highest po-mlhh pressure It not Mow lng soundly 
as A This Is spiciilly Indispensibli when ling 
amounts of filling material au employed I his 
method ol woiking Is decidedly advantageous when 
a highly polished suifacL anil vuy an lie id molding 
In desired By keeping long enough In the mold no 
afi<rtieatnunt in the bakill/u Is icqiilreel uid th 
gloss lmpaite d by a polished mold Is thus kept int ul 
lhe use of U Is also id\ isablo in sue h instem s 
when, mtxtuns itch tn bikelltc, *n dished Whin 
ever mlxtuicB an made containing on l to to <> p« i 
cent of A then is eonstant dvngu that dining tin 
U(t of nioldlug the A llliv oti/i out be lute it ha hie el 
time to be changed Into H It) using dlieetly 1, this 
difficulty no longer exists and then ts no ruitliir 
limit to tho quentitles which may he employed m u 
molding mlxtuic 

hot such molded the tile lnsulatois which are <\ 
l piled In stand high tempiratuics finely ground as 
bestciH clay micaoi other -.Initial mine lal fllb rs should 
tie used U temperatuie speementions ate not so 
Important then oiganlc fillers like wood pulp oi gimind 
taw dust an nvnllibh and gt\e nicely molding com 
pot I lions of \hteh the InsuhOing ten Uhl nl Is fie 
qucntlv conslduably higher than that ot asbestos 
Some varied s ot 4 nmedian asbestos pirn, to be nimli 
less dcsliable tor high voltage InHul itlon this Is 
probably due to mlnetal Impurities and to the higher 
content In w leei These illfferenccs In Insulating prop 
cities do not pin much Importance toi voltage be 
low 401)00 On the otber hand asbestos on aceount of 


its fibious texture lends gnat strength to bakeilte 
eemiieosillons and makes them stand better the shat 
tiling .fleet of dll e e t luipae t oi concussion 

Hu dlflenmc in insulating piope rtlcs of asbestos 
i iliaily shown by compelling i.suits with a sheet 
ol blotting papu lmpicgnated with bakeilte and of 
isbestos pupei of the sunn thickness tie ate d In th. 
sain, way 111. lmpi. gnat, d blotting pap. r may punc 
tun al voltages two and thn Units leiglii i than the 
isle.stos shut 

Bakeilte i nin|HiHlti0UM lend lh.ms.lv s null, oi I 
to km ailing filing and suwlug unending to the m 
tun of tin fill*i In this dilution .(impositions <011 
taming flbtous ini lee hits show again the Ih si results 

I have slated l ten. diet 1 nk. Ilf* aleilie can st end 
00 d«g ( I ii e(impounds which emit tin lug, 
.mounts of mlminl hllu tn ty be nnd to stand even 
leighci te mix iiitiires Those continuing wood pulp 
Slewdllbl 111 (idler (llgHllle fill is will St mil less the 
filling liiulillil hi lllg dectleivid be lot. bikelltc 

It Is n we II known l.ie t tint vvliinivei uebbu Is 
used is an tnsulatoi It slovvlv emits seilphut vapms 
which bv and ley attack me tattle puts uid m ey e uisn 
se 1 lolls injuiy to ill lie Me nipper wiles ol ni t llllc 
i mine ellons lbeke It te not (uniting uiv sen le obju 
donnbl e lie inatlons does not possess this d feel tnd 
tin ii loro has bun piefcmd in the niinnlietcm of 
dcllcit clcctuc il Instruments 

But 1 have not y t nee nt loin d ancilhei nelvantagi of 
hike Uti insulatois ovc r those made of she line ui other 
rtsimms mule rl els 

It is a known e h< enli nl fae t that thn latter ate all apt 
to livelinlv/e by the teflon of wain or dilute alkalies 
Ihisaetiou Is i indite, shown vvh never waiei ts (dipped 
on l table varnished with she line which causes whiten 
if g on lhe wet spots Tills life el Is more pronounced 
v lieiiiver i small amount of iniiiiniiiii Is present A 
stmilni hc t Ion oecuia wnenevu the e olid It ions of the 
itnmspln ie de pi Mil a thin film if neoist are on slit line 
it ilitois so lime h the mole as th. in always con 
tains times of nuimonl i This sup rfh iuI hveliolvsis 
v huh forum cm the suuaec of usineiis insulatois a 
thin film of condue11 e cliiinlttlly e lunged nsln may 
e vielaln die so c nlh cl ciuplng ol high collage cur 
i nt along tlu surface ol icslnous insulators Tho 
vc i y lut that bake lit* esn hc In add in pristine of 
wale i end nminonli in an suloehm .it .oil deg and 
ov i without hydioly Is link s us lul safe as to its 
i e sleeting powei to atniospheit inline ne is 

W In I he l hike llto asbestos ni It ik*>ilf • llllc i insulators 
will mswir Ih. pui|Misc tot high voltage Insulation as 
v Her worse than leouelain is n made i which ex 
luicnu mil dec test ol lime done c in dulde 

Foi insiililinu in thtidiill svstems while ennllnu 
cits vlbiadon nl pissing linlns plats havoc nidi billtle 
cnel iinuliibii pm (.lain hake lltr ish.stns bus lndl 
. it d de eiilecl niip. rloillv ultel ve i il tnonllih ol eon 
dtiuou serviu is well as bv direct ixhorntnn teats 
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besides greater strength H has shown mor* regularity 
tn m-umlmtui* and allows mom aouiil molding 
which lernnts * loser designs and small* i margin of 
nr tj 

lhtu Is n > difficulty what* vet liiMnibt ddlng metallic 
pit11h III bolts tous biriws wusluihoi relntonlng 
m iiiIi is In tin molded muss 

In the tabl s an * ondens* d Bonn < omparalive re 
“nils wtiuh have luen communicated to m* by users 
I Ink* life who pi \lously had a* quit d gr* ct skill 
It tho in inuf tcturc of othi t x* 11 nt Insulating *ora 
l minds and liy this fact w*r< h tt*r abl* to diaw 

* * tnp trlsons 

11 for* having this Hiibj**t mention should bo mad* 
ol the ptoputlis or s|i*(lal nilvtiin or htkollt* with 
graphlt* or win h 1 haw h* r some sp * Ini*ns Both 
tluse matulals omisnind v iv w II togithu In almost 
any pt p* ill ms 1 iqtild A ot si lid A * in b* used I* i 
this i in| is lly vaivlng th 'imounts or bak lit 
this uiiiosltlons muv b mailt or vaivlng haidn ss 
I mm wi h outs ab wilt* in | u| 11 Ilk thi sort st 
p* in lls lo olhuH whldi nie hii haul that they no 
1( ligi i 1 avi i tin Iny, when liiltb d against a lugous 
slur'll 1 do not knr * In hiw rn this may be 
ill llt/e 1 in th pm it lull list iv hit 1 Iiiiv obt limit 
Mimi wiv in * iray.1111, i hulls In living to Use tin ill 
Tor si It lulu hating In uligs ill tail tliut Midi In ai 
ingH an h iiulthil viva m it tv at lltll tost nmk a 
tldr inlmhangi ibllilv and laphl l tiiwnl a veiv easy 
niattn livnnm is ci m toiH ci dh*r lapld levolvtng 
machinery wh i lubil stlon Is i dilhste matt i 
night hi iiovld d with Midi hoirtngs Inst ad oT th* 

* Id* i in* tnlll 1 nilngs link life gin lilt linings 
will not in* It mi si lit n In iiihi d iv it tiling they 
inn In usiil In (onjundlon with ill Ilk* any othi l 
Inaitng and In ins *r insufficient supply of oil th. 
graphite piisent wtl mu) ply tin nwessaiy lubricant 

As a lining ror pumps whldi ai i quliid to handle 
liquids which ioirodi li in th hiime mas nvny And 
its urns 

Hut bukelltL giuplilti (iinipoHlII in presents other 
1 (iHsllilliths limn an ehitrtial Htandpolut It namdv 
glv*s iih a m* ans <»f t rodudng a mat* r In I ol whhh the 
deitrhnl reslslume <au In <hang*il il will In a very 
wide. rnngo by (hanging tli proportion or hak*llle 

Finally I might nuntlon that I have tiled to do 
crease the poioslly or graphite anodes in dectiolytic 
cells hv the lujidlon or exttn thin liquid A and bake 
ll/lng arte iward but Uthough In a flist exisiiinent 
we wen able to deddedlv d< e li isi anode col roslnn I 
um not sine whethei tilts was dm to dllect action oi 
lo a somewhat lessened eoneluetivlty I his may be 
a suggestion fnt Dr luirentln* in Ills ixpcitnicnts 
with graphite as dee troelis for ihdiolylle unalysls 

SCIENCE NOTES 

In order to (llminut all dsngi r or Infection riom 
ditty milk bottles and to pile* Ihi dlslilbutlon or 
whole milk on a stile tlv sanltaiv basis tli N w Yoik 
Milk (ommlltie In Its seven tnrants milk depots Is 
using lor (lie first time In N* » link eItv a slngh 
sent e paper milk bottle which II Instill Is Its patrons 
to (blow vway as sckiii as It Is niptleel ot milk 
It ia expected that aluminium eoius ol I iw value will 
le In eliiiilatlnn In 9ranee hv III end ol thisv ar II 
Is lull re sling to not* In this tonne dim that the adop 
Hon or M \ iqm t s imiosltion rii in tlumlnlum 
lolnige In IK"I would hav resulted In a heavy loss to 
tli I it lull lieasmv Although e \| uts eli d in d It to 
bi Iniisisslhl* that the valiu ol ill* mi Ini should de 
i as* it has niv tall n to u nrly hair llu prli* rul 
Ing tint I v * tght v ins ago 

An article In th* titnl* tlvil statis that sevmly 
Iglit didil* fin in s now i \lsl In the sl«tl works 
or ih* win Id ot whl h tliliiv tlv an on tin induitlon 
anil torn Ihiee on the an piiiulple I nirlein are 
KJ*lliii luinaus ilivui Stassino t n llinhling Roden 
lam i thin II ktiouutall So I tv (Nwcdcn) and 
on* *n h ( olbv Hinrtli K* II i S hneldu vnd Wallin 

I lieri is a sti ulv and inarkfd tend mv lo lncuase 
tin ii| i Itv or llusp rmnans souu *r this* alrtadv 

i null i t il lu Id Ing ns mu* li as i lghl to It n Ions 
Meaaurementa end cstlntat s fioni mu liters and ob 
tivirs si sin indicate (hit 111 nvtiagi h lghl of all 
tli waves tunning In a gale. In llu op i ocean is 
1 nt .0 Tid but the height ot tlu Individual wives is 
nit i round tn vniy In Ih* \ loporllon nr on* tn two and 
tli ip Is In raet In a rnlrl* rtgulni sin a not lmon 
ul* i ihi* range of sl/e among the wav** - In any 
nt* in.nt that we may inak* as to Ih* si * * I wav*s 
in a gal* on the ocean we should not m gl t (he men 

II m of the 'aigt-i waver that ocelli at tali Iv frequent 
Intervals These which mav be turned llu ordinary 
it iivlnitim waves ar* peilmpa what s nuun really 
rdu to when thiy stat* tlu size or tin waves met 
with eluting a storm at Hen About 40 rut Is a 
e limit n estimate or the height of the larger waves 
In i seven gale on the North Atlantic and this esti 
n iti is i ally not Incompatible with a rteoided avei 
agi or n little inoit than 20 fret II Is difficult to sav 
what may lx the greateat height of the solitary or 


nearly solitary waves that art from time to time re 
poitc.d by uiailners lbe casual combination of the 
numerous lndepmdmt undulations running on the 
son pttbumihly sometimes produces two or three sue 
i<edIng ridges or two or three neighboring domes of 
water of <onsidertthty griater dimensions than those 
of the. ordinary maximum waves of a storm Although 
these laig*. cumulative waves may be frequently pro 
dueid y*t they will be comparatively seldom ob- 
seivtd beiause so small a fraction of the oeeans 
surface is at on* lime under observation There ace 
sttrolngly i* liable aeiounts of tasea In which these 
topping seas have reached tho height of 60 fret 

ENGINEERING NOTES 
From a report of eomparatlwe tests made by an 
Amu it an trunk line on the new forro-tltanium steel 
mils and those of the Dess* met type it Is noted that 
the wear on the foimer showed 1 4 > pounds per yard as 
against 1 IS pounds per yaid on the latter which is 
teailv 100 pci tent In favot of the new alloy steel 
Rain gutter* at the eaves and heade rs have been 
dispensed with In the buildings of the new Scranton 
to*omotlvi shops of the Delaware fatkawanna and 
Western ItallroHil thus dolug away with the nuimrous 
In ul li s t x|k 1 1* iii eil with I hem Th* roofs projeit 

about 1„ lu* li s hi vond th* walls and the drippings 
ai* caught In a in inuiltlili concrete gutter at ground 
livel wliuli Is sloped lo perfoialed drain lovers placed 
st convenient intervals The gutter Is a dished slab 
molded In place against the building 
The imelter pitsiu lion of leHd in the United 8tates 
tn DDK HH given bv ( * st* benthal of the United 

Slates Otologic ul Suivey undei the date of May 24th 
was 108 21 tons of „ 000 pounds against 442 016 tonB 
In 1007 and 41X699 tons In 1006 The pioductlon of 
refined primary lead which embraced all desllvered 
lead ptodutbd in the country and the pig lead reeov 
ued from the Mississippi Vallty lead ores was lib 
I tons against 414 18) tons in 1107 and 40(660 tons 
in I 101 The antlinonial lend product d was 11 020 tons 
slid the neovered or seinndurv lead 18282 tons In 
I (08 tie I ad smelted from domestii ores was 310 762 
tons and from foreign ores and foreign base bullion— 
ilmost wholly Mexican—97 761 tons 
Experiment* with (onirete telegraph poles by the 
I c tinsy Ivanla Hallwav hnvi met with suih success that 
th ixciutlvi officials of the line have decided gradu 
illy to extind thiii usi over tho Toit Wayne Pan 
1 andle and other lines west Befoie many months It 
ih possible that old wooden poles along the lines In 
that viilnlty will Is rijlaiod by conoete No definite 
.11111 of money bus bun put aside ror this puiposc. but 
it is und* rstood thal th* engineering department has 
been given orders to prepare to use concrete isiles The 
instiuctlon and improvement programme for 1810 
which will be decided upon shortly Is expected to In 
elude oidus to plue many miles of concrete poles on 
tho lint* wist 

During the first half of the last century it was solid 
fui I only that was ini| toyed foi tho geneiation of heat 
i nd powtr but tin lost half of the centuiy has seen 
tho advmt jf liquid and gasious fuels which undei 
uitnln conditions piovtd themselves of the greatest 
value and certain pio*esses are now largely dependent 
u|K>n their use this h*ing due to the ease of appllea 
lion whhh has in*ant uuuomy In labor and greater 
facility foi converting th* lust into work As an <x 
ampl* of the ease of application making a fuel of poor 
tuhirlllt value mole elite live in use than coal of high 
duality on* nmv Instance such msnufaetuics as those 
ot gltss where in the heating by solid fuel the neces 
sary Itiuptraluie had to be Imparted to tho mass of 
taw material through the walls ot a thick flioclav 
retort the dlffieulty of application here being depend 
* nt upon the fact that the crucible had to be heated to 
» very high temperature lo get the necesaaiy fusing 
inlnt or the gloss mixture and that maintaining this 
tor a com-lderable period meant a big expenditure in 
fuel and gieat wear and tear lo the furnace and con 
talntng vess* I It was dear that if the fuel could be 
gaelfl* d and the clean flame made to plav directly onto 
tin surface of the mixture to be fused instead of hav 
lug io linpait th* heat through the walls of the eon 
tainlng vessel an enormous economy would be ob 
talned and this is now done by the utilisation of pro¬ 
ducer gas and regeneration in the continuous tank 
process In the same way liquid fuel as soon as 
methods could be found for its proper combustion 
l test nit d such wonderful economies and advantages 
for marine work that In spite of its being dearer than 
coal it at once found a place In both the navy and 
merchant marine I he possibility of being able to 
store it below the level of the boiler in the ballast 
tanks Instead of having as in coal bunkers to have 
the storage above that level at once gave increased 
space In the important part of the vessel and, what was 
of much greater Importance in the service the being 
able to carry a larger supply of latent energy in the 
same spate as the coat occupied increased tbs radius 
of action of the vessel 


ELECTRICAL NOTES. 

The United States government have Issued returns 
as regards telegraph and telephone systems In the 
country, and from partirulars puhllshed*by the Tele 
graph Age it would appear that there are 6 1 ) miles of 
wire In the Republic of Panama 484 miles in Puerto 
Rico, 1 402 miles In Alaska and 6 4T8 miles in the 
Philippines These systems handled over 1 000 000 
messages The Weather Bureau controlled 617 miles 
of wire and 96 miles of submarine cables and 2 280 
places, were supplied with forecasts 714 with special 
warnings and G 998 with emergency warnings all this 
being done at tho expense of the government Dally 
fen leasts were sent to 2141 161 addresses Puerto 
Kleo boasts of 128 offices and 1 774 miles of wire and 
the trafflr amounted to 216 489 messages 

A* a result of the active agitation which has been 
carried on for eomc time In favor of the lompulaory 
conversion of all steam railways t utiling tho city of 
(hie ago to electric tree Hon states Mectrlcal Engineer 
ing the City Council have drawn up an ordinance ie- 
quirlng all railways within eight miles of the city 
hall to adopt electrical power after January 1st 1912, 
In accordance with plans approved by the Commls 
sionor of Public Worke There is considerable oppo 
sltion on the part of the lallway interests but the eitv 
officials consider the legality of the oidinance iimpies 
Llonablt Tho oidinance hae yet to be reported on by 
the committee on local transportation but in the opln 
ion of our contemporary thert is every likelihood of 
its being finally carried 

Some electric motor eoaehcs aio being built for sub 
urban Hprvlte on the New Tork New Haven A Halt 
ford Railway These ears ate designed to operate. on 
both the 11 000 volt alternating euitent ovcncad svn 
tom used on the main line and on the 600volt direct 
eurrent third rail section used near the New York ter 
minim The ears aie Intended to pull trailers and 
are equipped with four seriestompengated motors 
These and the step down auto transformers ar sup 
riled with forced ventilation from the blowei system 
When the equipment is operated under forced ventlla 
tlon the one hour rating of each motor Is 200 hors* 
powoi Bach car Is guaranteed to haul two r >0 ton trai 
era and whin so operating will accelerate normally at 
a rvte of 0 7 mile per hour per Heeond 

In a r scant Issue of the Electrical World a patent 
Issued to Mi B Frankenfleld Is described The claim 
relates to an arrangement where bv tlu load on several 
shunt wound dlroct current motors connected in both 
mechanical and electiical parallel can be divided 
equally among theamaehlnes Fach motor is provleJtd 
with os many separate field coil sections as there are 
individual motors the sections on nnu machine being 
Joined in series with those on the other machines The 
arrangement Is such that any change In the field cir 
cult resistance or one machine varies the strength of 
the fields of all thp machines equally This acllem pn 
vents any motor from taking more than its share of 
the load as would be thp case If the motors were* 
Independently tonnected to the supply system and the 
field winding of one became hotter and therefore ad 
mltted less current than the field winding of anothe^ 
motor * * 

A detailed study of the lengths of the wavgt emitted 
by many of the ordinary forms of geqerftiEtsW shot t 
elect tie waves has been carried out by Messrs H W 
Webb and I E Woodman at Columbia University and 
the results are given In tho August number of the 
Physical Review The object of the authors waa to 
establish such definite relations between the dimtn 
•dons and electrical properties of the generators anc^ 
receivers of the waves as to enable future workers to 
calculate the wave length with certainty from the dl 
mansions ot the apparatus used The method cm 
ployed was Boltmann s the beam sent out by the gen 
orator being reflected at two mirrors and the two hair 
beams brought together to produce interference Rod 
cylinder Right and oilier generators were tasted and 
the wave length measured In each case a non selective 
re culver being used For apparatus of the same type 
but of different slxe the wave length Is proportional 
to the linear dimensions of the apparatus 
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AN ELECTRIC DREDGER AND 
LOCOMOTIVE 

By Frank ( Pt SKI'S 8 

A most Interesting electrically operated dredger at 
(be German Marga lignite mine of the Isle Bergbau 
Aktlen OtBellarbaft haa boon Installed by the Slum oh 
Sehuekertwerke of Berlin The lignite lies near the 
surfaie but la covered with a layer of earth which 


haa to be removed Met trie loiomotiv s art titvld d 
to haul dump tars to and from tn letlrl ditdgti of 
th bucket typi utilised for loading the trains 
The Abraumbahn operating at the Matga mine and 
at tbi Kaumhirwerk mat Peteishaln N I Is i ro 
vided with two large locomotives of A»0 horse i»ow 1 
and iro horsepower tapaelty respectively and a 
smaller electric lotomnllve of 60 horse power iapathy 


Do o\ rhtad it liey nsti 1 ti n tf th Abraum 
liln at tbt Hi sunk hi nw ik ut 1 t tshaln may btf 
■ it 1 In m of the illiihtratl ns tli o\ rhtad tondutl 
its be,lng placid from S'l it In h iglit ut tb tleetrie 
In kef dr dgo to 11 and II f t along other iortlons 
of the railway 

If Is stated that by the use of the littrl locomotive 
and e]e trl dndg i saving in labii of six to ten 



v m utmawer or th* *lsctrio leocoMorrviw kmpmyrd ts to bk rrrt t jtpkk this r jrtttb orrhukh. 
A GKBMAIC ELECTRIC DREDOER AND LOCOMOTIVE HAU1 VOL EQUIPMENT 
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HI Kill" IS tnd 111r inm was < ffi 11 < <1 with giinln "»• 
lint tii in tould haw Ikhi 1110<I11<< d with hIiiiiii lom 
motive, and a steam opt 1 at 1 d dredg r lh< tut nut 
In oik rating tin • 1 <.ti 1 < dudgi ns well 11s tin . 1 «« 
lilt loioinoUic la supplied fiom n tin** pliaHt IiirIi 
t< iihIoii pnwi 1 tiaiismlrthlon Hit n ti uihfriimd station 
lowning th< 1 r<ssnrt tnd dunging tin eurunl to a 
diiitt mirint of fiom 0 to mo voltH Hit huge 
donblttimk < It 1 1 1 1 < loeomotii't nottd until 1 tin 
1 "tilt butktt drtd»ti nt iMitbhiln in one HI list rt 
tlon and ab nun In 111 utln 1 tllusti ition h ml 
InR a train of loudi d dump tars ul Hit Miiri 


ntu «tilth _ inti II ton < rtHixiiivdy and att> 

i(|tii|pd with foul niotoi lunintltil in two gioiipH 
ltd auangtd to Ik ttmn (ltd in ptiullti 01 in hciiib 
to pimidt two (lifltidil Kpt din Th( noininl apitd of 
thisp loinnioiiMs 1 ) niilih an iioin T hi y arc 

riiulpptd with Imth hind and ail hrakiH and nii opt 1 
.ltd sanding dt\lt s Th total lit IrIiI nt tho loiomo 
tilth IhoiiIi H ltd in oidtr that Ihtv ninv rtadllv dtai 
tin liiiikd dittlRti 

I ht Hiualld lot nnintivf* in ilso used at tho RauBch 
(iwtrk nt I’ett 1 stiiiin and hatt a (ipRCity of 60 hoist 
lowtr H ih pio\nitd with two pairb of dtivlng whirls 


having a niotoi on raih axh Hath of tbr two oloLtrlo 
t otori has an output of fiom Jt> to .1 horsepower and 
j supplied with tuiunt of r i00 lolta piuiomit There U 
n in irc r clctliii lot emotive in service at tin Kauscher- 
\ t rk neat Pctnsbaln on the Abraumbahn whlrh 
wdghs 2H loutt and han a taparlty of 210 horsepower, 
it tir iintors of b0 horse powot each one motor being 
irnvidid on <n<k of the four diiilng nxlos and ai 
ruiRed in two gioupn for paralld and series operation 
Thr diawbai pull of the eledrlr Iik oinotlvos la said 
to be Tt per tint of their weight while with steam 
locomotives Liu diawbar pull is only il per cent 


WIRELESS SIGNALING IN AERONAUTICS. 

EXPERIMENTS OF THE SIGNAL CORPS. 

BY F. H. McLEAN. 


Tit Hot t 11 ont or aiiothi r of Its hnmhis thi 1 nltod 
S'aits j,oii 1 nun ul Iihh inkt 11 up win 1 s ti 1< gmi h\ e \ 
IHilmtnls 1 in linth kltt h and win linlluons and publie 
and pi halt lull it him all an 1 Hi tiuntiyai <nrig,tl 
rally trying lo 1 0111 tit m wlnli ss lilt* 1 iplij uni null 
til skv nail If umdilps liallmiiis and kli s 1 in b 
Hindi to s rio hu iiHH fulh as pirlilil hi Uunis fin 
wIiiIish tdigtaphi Hull iiilui bulb In tlm <1! w 11 
and pi in 1 will In Iiiiiiu iihiii lllv 1 m 1 nsi d Wli 1 s 
tdigiiphy will also In diuliltil to add lntlln 1 uli in 
Ingis lo Its nlimdv nuniiitius puinls ol Hupi ilmltv 
old all othi r fmms of itnumunlt itlun 

1 hi I nltid otitis Sign il Clips «-o fu u Is known, 
Is In ailvanti of ill fnnlgn millliii limit s in its In 
1 islon of this Add bill wlilb II11 Ain iIihii mini ofll 
ms mill nill/id the niiui id mid ins Hi il ninill 
iitiiut If wai luilloons lould In iitill/ul ns wlidiss 
htnllonH thdi win srvunl oh ladts to Ik 0111 tome 
In run |ii iuI litil ixpulnunls multi b atrompllshid 
The intiKl liuporlniit oni was Hu wi Ight of a stmdaid 
wilt li hh iippm iliis ill Hiiflldint powii foi thi exrhangi 
of miiKHaRis Ih twii n thr giound mid a wu 1 illnnn at 
a loti v lulglit Tills obstub h ih bun oim 1111 In n 
portnbli win li ss hi t wli till 1 m n n ntly b ■ n (li slgm d 
by Signal (nips ixputs thi llrst i\miph of whldi 
Hah piHl In 1 n imill 1 t d nt tin Mpnnl < oi|s hops in 
Washington midi r llu dilution of l'lutiUal As Ibtant 
H U Ih Hroot 

ThiH lompnit lit I lr> win Iihh 1 i|iilpini lit mil mill ion 
forms In Hu iiipilHlIi of niinlmuni weight but it 
solvi h thr ollii r tlilrf piidilim pnsinlid In llith nr w 
Arid whith wns tin pitnlHliin of Hit guilds 111,111 nsl n 
spark fiom tlu liltguiplilr upparulus Igniting Hu ex 
ploslie gas that thtough disign 01 niddnit might 
• scape fiom thi lsig of thi hiltoon Among elt diIt Inns 
thi it Is n rlllTi 1 no of opinl in as to wlut dangtr of 
rxphmloli would 1 xlst untld nonnul conditions Al 
H ough some 1 xpdls rotili ml th it thdr would bt pi u 
tlralli no dangoi on auciunt of tlu all umnts cir 
alcd bj a balloon In motion, tin 1 nlti d Stairs aimy 
ndonauts mognl/lng thr tini.lt lonstqiunu that 
would Hindi follow suili an explosion at a high alt 1 
tilth han Ih 111 loth In lukt imv sin h dmiitts and 
hint* had tnrv pn t millmmrv nuHsint likiu in the 
innsti ml Ion of Hu hpimiihIiih th slgm it ftu Hull tx 
I < rltiu ntal work 

ilu wright of this womb 1 lul new ni rl il set all 
told Is only about TO pounds mid it nttupbs or restH 
upon a w nodi n fianu of spr 11 rl di sign w lildi measures 
0 Indus I11 lmgth I” Indus in width and I imhts 
lu lulglit Tin dtdihat tntigv loi this domldlmb 
lug tdigi iph station is supplied from an oidlnmy 1 


xolt Bpnrklng bittrrv si nil 11 to tho-r usid In mitomo 
bibs Dll 1 ul of Hu ■ qulpin nt wrRhs but „2 
pounds 1 comp in d wllli 1 w tight of id pounds In 
III ton s| muling 1 < tlon of tin light!st pmlubli wilt 
1 sit that wruld hu In n aiallilih tin this wmk 

bid not tin linn rxpirt nolird thi, spr dal nppa 
1 it us Ti mud igilns Hu r x| losimis < xpliilnt d 
ilou th spuk gip I is h n • mill 01 toixrliidt 
ill gis ml Hun 1 1 iniilu 11 ntu tlon fen thr Intel 

until untld loi all that this 1 iltr 1 t ssi utliil Ih 
lou ul ill il Is al mis within llew ol Hu opt tAt<11 by 
1 11ns ol a small mi a window in tlu Hide ol the tase 
mid mill flu iiiw of fbt round thus aiillibli any 
itcfssin iiljiisluu ills cm b m id< wlfhout opining 
Hi ms Ibis 11 w wlidiss sit foi nulll iiv wmk In 

Hi douds tins Ilu mum 11 |i« of kt l and I b idiom 1 
1 li 1 liiuml In Ilu poilalih wndiss sds whldi him 
lalilv inide Ilu 11 appruime In tin commiulil fl Id 
A Himoughli unlqtu 1 itine is Hu anlil from 
whlrh the sound im s an ml on Unit long Imiituy 
Thr qotlnl dtvlhid In wiidtss Id > mphy 1 in thr 
si outs of thi sk> ronsi ts of lliice wins ratli 1 0 frit 
111 li ngth suspi nd rl fiom n no min ntt u hr rl In nratli 
the ked Ol m ot thi liillo in It will lie unci istood 
that this wins dangle bdon Hu doud rllppii niul 
thus thi liuomlng lmssaits Insttnd of bdng taught 
abovt tlu tjtlon ab In all ratllili InhtallaHiiiis will 
Im tnuglil 1 m low the st lllon In litu ol a gintiml win 
Ilu 1111 ml liltginphi is will makt unt ol Hu wltt ml 
ling whldi brat is Ilu lnlloon tat Tlu rust of this 
wlidiHSf,d was nlMiut $ 00 

Tlu flisl t\p mu tils of tlu irmy with wireles 1 - 
Idigiapliv 1 to nt 1 ml nlift wen made with an oitltnary 
spin 1 It al balloon 1 hi mw wnebss set just toniplettd 
was thbtgmd pi linn ill foi usi with the Unlti d States 
fumy diilglhli No I latitv .uqulud by thi Mar 
Dtpnrtmint Winn in siivIil tlu woodm plitfoim 
rnnvlng Ilu rbdiltal appnintua teats auoss thi kul 
ot bkddnn fiani wmk of tlu balloon In lug Mippoitid 
upon thi two hmi/ontal nidi of thi kid Th dlllgtbh 
whith Is dtstlm d to bi 11 as t nrlr. bam s Aist pottabh 
at llnl wlidiss station Is 120 bit In 1 ngth and the 
rai 01 knl whlrh tallies Ihe wlrdrsH apparatus Is 
made of Kpitire mid Ih A0 ltd In length by 2 1 fid In 
width and 2*4 frit In hdglit Tlu balloon whlrh Is 
ie]ul|iiHd with a 20 Iiorsr pow r motor Iihh a rimi d of 
20 nillrs ptr hour anil a lifting lapadtj of 1110 
pounds ot whlrh >00 poiiudH are available for pan sen 
gi 1 h ballast and fur 1 

Tht lie dural division of the United States Signal 
Coips has lam bum with plans for wlrrliss woik tut 
fnt balloons that would 111911 of great valur In times 


of war but while they have bun thus employed an 
ot lu 1 brimh of tlu rnlttnl gouinmrut has been 
looking Into the posblblUtlrs of midair tdrgiaph sta 
1 Ions designed to hiivn tlu pursiilth of peart thief 
Willis Wiitiu and bib assodales of Ihe (lulled Staten 
Weal her Bun au halt long takm a very kten Interest 
ill Huh Hiibjiet and t xpr rlnii utH muring high air 
itmk with both balloons and kites huie turn In prog 
1 ss fm smut Unit pist it Mount Wiatlui In Vlu’nla 
hixIv miles fiom Washington On I Ills mount tin peak 
thr Wiatlur lluirati Iibh asHiinbbd a marviloua equip 
mmt frit the explornlInn of the uppei all Tho pilm 
my Inlrrrsl of Uinf Moore In wlichbs trhgiaphi is 
n ,1 im atm o* transmitting stmm warnings and wra 
Hui lm< insls puribulaily the lntirdiangia at Hoa be 
timn ships and shore stations Mi Ib also convinced 
tint till, nrw iruiunuiiteatiii force has 1 tleh futme In 
iiitaln other dlrirtlons foi instance In lift Having 
wmk and In all surh aplumi tlu ime of kit «b or 
balloons to cany aloft (lie teimliml wires would lm 
inrnRdy inttcabi tho indluH of at Hon of the wireless 
Hisltm 

W lu It sb tdigiaphi 11a kite h supt lauded by many 
vtais wlidiss tihgtaphy bh wi know II at the prtsent 
time Foitv xtaiB ago Maliton Ixinmis a reBldent of 
Washington announttd that he had solvrd tho problem 
of tiansmlbHlon without wires by means of raising 
kilts to great altltudrs md tdigiaphlng Ixtwren Hum 
and ht dalim d to hivt transmitted imsaagta a dlH 
fnnti of moie than four hundied milts At thr Him 
tho Inlt rest in his work wns so gieat that Congress 
passtd a sped il bill autliotlrlng thi lnt oipoiatlon of a 
tompanv lo tontlnue and extend thi exptrlmentb but 
the pinjett came to gihf In tho panh of 1871 

Tht development of wlrtluu. trhgiaphv han again 
turned attention to tlu pobRllillitlr h of the use of kites 
as smdlng and irnlvlng stations and 11 han linn 
demonsliatrd that kltis have exnpllonal quallAi atlons 
foi sut h funt tloim Wbt n n kite Ih flow n at a great 
altltudi a fit long eurrent of eleitrlrtty is generutid 
csiMtlallv when the kite In flown by wire InBtead of bv 
coid At Mount Weather where piano wire is UBed 
mi si rung a tunent Ih brought down fiom the clouds 
Hut It has bun necessary to Insulate the reel on 
whith ilu. who 1 b wound This presence of tho magic 
current In fone Is manifest oven on clear day* when 
there !e no sign of an electrical storm Experiments 
are nnw In progreHH with a view of using this captured 
eurrent for win lens telegraphy Telegraph InBtrn 
mi nts are ent In on the klto circuits and a teat 1 b to be 
maeli as to Ihe imsslblllty of communicating between 
two kites flown at iiolnta located sixty miles apart 


SEDUCTION GEAR TOR STEAM 
TURBINES 

Tirt gnat drawtuuk to tht iapld ndoptlon of the 
Hteam turbine to ship piopulslon Is thi high tqioed at 
vxlilt h the propdli t has lo 11 vole 1 Matliu t nglnt ere 
luvi long bun looking foi a ballsfatloiv and ttonomlt 
method of obtaining a lowei piopi llersliart spetd than 
that given bv dlrettly attaching the Htrtw to an exten¬ 
don ot Hie tuiblne shuft and munv BeiRgeHtlons have 
from timet to tlnu bean put rorwatd to ovtrcomt this 
dijedlon 

Those hltheito ntelviel with the grtales! favor are 
las«d on H11 eh 1 tile ti tnsmlhslou of peiwir hut It has 
turn difficult to convince pm tbs tonttimd that the 
total lose due to eonitreion would be lowir than the 
loss of the efflclencj of tho stiew nl high apt ids lit 
alone tiie lAtrodmtlon of tnaehlneiv with IIh liability 
lo break down and Itituusi of weight 

According to Tht Tlim s the ptohle m has lss*n solved 
that fiaper riprodudng a pamphlet ret died from Mr 
Otofgo Westlnghouae entltbd Ihoadtnlng the Field 
ot Hie Marine Steam Turbine Ihe Problem and Its 


Solution and containing a description of the Melville 
and Mae alpine reduction gear 
Aeeoidlng to this document the end han been accom¬ 
plished b) means of a hellral reduction gear after 
that usid In the l)e laial turbine but suited for the 
transmission of thi highest powers The wheels are In 
duplicate with the splials running in opposite direc¬ 
tions thus balandng tht thiust The smaller gear Is 
mounted on a floating fiame which has the effect of 
pe ui 1 lng an iqual pit satire our Ihe whole of tho bear¬ 
ing siirfatt of the lieth or gear 
The efficiency of transmission on a 6 0A0 lioree power 
tin bine running at 1 r o0 revolutions per minute Is 
stated to bo 18B per cent from which it is calculated 
that In the ease of a vessel such as the Cunarder Mau 
ictania Ihe ,ffeMtlv« thrust would bo obtained at the 
iiropiHer with a reduction of IB per tAnf on the steam 
consumption This Is dt lived from tho supposition 
that the effli lent v of the propellers at present is about 
15 per cent while propellers designed for the lower 
sped would have an efficiency of not less than 81 per 
tent Itie ldentally the coal consumption would be de¬ 


creased In proportion tho rargo-carrylng capacity 
would bo lncroasod and there would be a considerable 
reduction In labor and upkeep 
The advantages of the now system In connection 
with naval vessels arp touehod upon We hope how¬ 
ever to be able to acquaint our readers with some in 
te resting details of this form of roductlon gear aa do 
signed for the transmission of heavy power at no dis¬ 
tant date 


It is reported that a large wireless telegraph and 
telephone station Is to be erected at the Omaha abopa 
of the Union Pacific Railway, where T)r Frederick H 
Mlllener will conduct wireless telegraph and telephone 
experiments Dr Mlllener hopes to develop wireless 
telephony to such an extent as lo permit railway of¬ 
ficials to keep- In touch with trains, and thus govern 
the.fr movements from sixty to one hundred nSOns 
from Omaha If the system is developed as he experts 
Il will bo possible for passengers on moving trains to 
carry on telephonic conversation within a radius of 
one hundred miles from Omaha. 
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ILLUMINATING ENGINEERING. 

THE TECHNIQUE OF ARTIFICIAL ILLUMINATION. 


Til5 phiaso "Illuminating engineering la of com 
paratlvcly rteenl origin We believe It Ih American 
Although not particularly euphonic It will pi ihaps 
Hcrvo as well aa another to ludlmtc a sphere of woik 
which Is certainly a branch of engineering and la 
probably of sufficient lmpoitanee to Justify tla e lalm 
t,. be conaldend as an independent entity Ah »i 
undei stand It the Illuminating engine pis claim the 
whole Held of artiflilal Illumination as thill sphere 
Thoy l>olnt out that up to the present piohlema of 
Illumination have been le rt to the aiblti tine nt of 
inginceis oi others specially Interested in some one 
ot the various systems of lighting ot have bene 
treated as of llltlo importance and dealt with In a 
hapht/nid oi eireltss fashion They elalm tint It 
shall he their special business to deal with such proli 
lems and weighing without prejudice the advantage s 
and dlsndvanlage.8 of the \annua systems to re com 
mend the most suitable foi iaeh partleulai plan in ill 
eiimsfanee Kuither studying the Hiililert thee wellb. 
ioni|>etent to ad\lse on the sl/e and position of lights 
on (heir choree tet on the color of walls and on othe i 
attendant matteis so that each particular lustilletlon 
i lav obtain the most suitable and effie lent syste m foi 
the expenditure Involved They also point out that 
many data ate available relating to the dlstilbution ot 
las been undertaken at one time and anutlui so that 
mueh dsla Is available relating tq the dlstilbution uf 
light tin effect of coloi uid kindled matte is It shall 
be. tluli business to coordinate and extend these data 
build up a r it tonal piaetite and evolve rules dealing 
with the amount of light nieessarv for partlculir po 
sltlons oi put poses 

Prognss In the ait or artificial illumination during 
lha last fifteen yeurs oi so has been remaikahh This 
piogiess has not however been brought about hv 
Impurt lal mu stigatois or UltiinlnaMng englmcrs 
velgblng the merits of aeetvlem against those of 
petioleum or of gas Hgalnst electricity It has rather 
been In ought ibout hv the extremists—the men who 
fiom pn indite or business Internet have eomintiat el 
their attention on one or other foim of lighting and 
have st niggled to Impiove its mechanisms mid appli 
e itlons so that It could bitter eomiute with Us llveels 
in the field Strictly speaking fho illuminating en 
glneeis do not <lalm that Improvements and future 
ptogie hh will neeessarllv ionic from them Then tleld 
Is the hupiovemc nt of applle itions None the less on 
«n avce.tge one mav expect the genual progress eif an 
art limit from radical depaitures to conn tienn the 
speelulists In that art This Is a small point but helps 
to thiow doubt on the supposed nccessllv foi any 
such bodv of Illuminating engineers In view of the 
remaiknhle piogiess that has been made without 
lhem It bcenmes questionable If then Is really any 
utioeelipled held waiting theii attention and It Is 
doubtful If any such professional body will lially 
glow up 

IVt doubt If the question of rational illumination is 
as complex as the Illuminating engine,! rs would have 
us belle ve In a laige number of eases at the picsent 
time pee Imps In the majority lighting Is certainly 
eanleid out In an nnsatlsfaetoiy way Fiequontlv the 
only eilteiln me the sl/e of the lights and the sl/e of 
the toom ro many lb candle power lamps feu such an 
air a quite Irrespective of the color of the walls the 
nature of the furniture oi the purpose for which the 
room Is io be used None the Ipbs the tre at Ing of sue h 
matters in a latlonal manner Is after all a simple 
question and we are Inclined to think that Borne 
rough general inks as lo the candle power per square 
foot required for given purposes together with work 
Ing Information on the) reflecting power of various 
suifaces and the distinction between diffused and in 
direct lighting will in a vear or two be commonplaces 
v.ftb those Interested In any war In artificial Ulumlna 
tlon No doubt the spread of this Information will he 
much assisted by the Illuminating engineering node 


ths and In this way they may do much useful work 
None the less the matte i with which thev an dealing 
Is a simple one and the information Ihey an able lo 
disseminate Ih likely to be collected and utilized liv 
aichltects house dec oral oi s and others who would 
never dream of calling themselves Illuminating en 
Rimers the satisfactory lighting of Hay a conceit 
hall Is ehllels plav compand with tho dlffiiiilltis of 
adequately heating m ventilating It 

Then an at the pie sent time distinct signs of a 
glowing appuclation of tlu mon impe itant underly 
Ing pitnelples of llluuiiuatlon among those nsponsible 
foi lighting woik I his application has giown up as 
a sort of hv prod in I of ths great eh e lopine nt In the 
number and effie lency of Illuminating systems Mnnu 
failureis of special appllanreee or of new depattuns 
hau been led lo Investigate: the re al advantages or dls 
advantages of Hull systems and advertlsiug the 
le rme i have led opposition manufaetun is to attempt 
to minimise sue h advantigcR by bettering tlipm None 
the less niueh educational work still lemalim to be 
done and Ihee Illuminating engineering societies have 
a laige field fen tlir pioimgatiem ol theli doe times 
The ie Ih still fai too much attention concentrated on 
the question of eandle power and far too little on that 
ol Illumination Candle power Ih of e out sc a good 
selling featuie In lumps what salesmen call a talk 
Ing point and one cannot be suipused that It is 
kept so pievmltientlv be ton buyeis Hut apart fiorn 
this tendency to fix attention on questions of eundh 
powei pinch hr a mattei of business there aie manv 
signs of a growing appi< e lotion of the fait tliul tin 
ie illy Important malt i is illumination ami not light 
u all Much i reUIt fen this bcttei understanding must 
b giveu to the eailv woik of Sti William I'liee uid 
Mr Irotln with polUlle St re e t photonic tens 

Mine Ih no question but that gie&t advances In 
artificial illumination an still to enme For the mo 
ment the most hopeful b Id would appear to be in the 
direction of a mem delibnate employment of sc 1 etlve 
rad lal ton with Its attendant Ine reused e ffle ic ne v In one 
sense all Hoiiiccs of aitlflelil light are ehuHen fiom the 
IH lilt of view of selective taelltttlon No man employs 
a peat flu to Illuminate his house because In the spee 
hum of a |nat Die so much of the etietgy lies outHlde 
th visible range In the low fuquetiev heat ravs that 
it foi ms in abnormally inefficient light produce r In 
the sense that all souuis of light are chosen so that 
theti speeds show a uasonnblc propoillon of the rays 
lung within the visible nnge all lighting may be sHiel 
te Ih hv si lee tlu radiation Hut as Dt Stelnmel/ 
las pointed out then is no Hense in talking about 
si lee five indintlmi unless we say exactly whit we 
me in by It Ills ele bullion of a body giving selective 
1 eel tat Ion Is one in which the intensity of l id tat lent 
thtoughout the spectrum In dlstillmed differently 
fiom that found In the spectrum given by a theoielle 
ally black body In this sense a We lsbaeli mantle gives 
eleetlu radiation The spectrum Is continuous but 
the. Intensity Is high In the greenish yellows and the 
file lency of th* nnntli ns a soune of light Is conse 
qutntlv high It is possible howciei to find sources 
of light which give spec It urn lines or bands of at) 
normally high Intensity with a maikeit absence of the 
iolois corresponding to otliei iates of vtbiatlon The 
nieicnry vapor lamp is a disc n point 8ouioes of 
light of this type mutually have marked color and 
depait seriously from s white light staudaid He Ice tlu 
radiation of either of these *ypeR Is suitable for artl 
fie lal Illumination "he spectrum band type will nor 
mally be the most "indent since the We lsbaeli mantle 
lipo at continuous spee hum contains a laige amount 
ol low periodicity radiation which Is useless for 11 
lamination The spectrum band type will bowevti 
Ih useless for mai y purposes owing to its matked 
eolor 

It Is usually supposed that a white light approxl 
mating to daylight should lie aimed at In lllumlnants 


lamps however giving a light it this kind mnol Ih 
the most efficient since tlu light ot one put of the 
bpectium Is ulways niemt dh'hui i i iinv si e llle pui 
lose Furthei It Is dim! I ful U the publl i ill v ele sire 
i white light they aie used to ailitulil lights of Hu 
yellowish vuildy and foi lneloni lighting pieiullv 
when tin feminine pail of tli population liei to be 
I 1 uid il Is preliebb lint unmet lights o! Hi 
villowlhliied vuu y will alwivs be pie ft lie el al ove 
iny nppinxlmatlo 1 to elavlight Non Hu Its xli m 
eoloi as In the mere urv vapm limp s oh) tionibl 
Oi ing to the almost complete li in el !ju p ilevel 1 

It v indliilions of 11tlIt lllunun it ng | ow i lit tlu lu.ii p 
It Is Hi most Wild nt light w lm\ I it it coloi l 
ldtlie l Its abscllee of eoloi i mills It uiisintuhl I t 
Heist pm pose ^ II Is valuable for sltuatlens in whlih 
llglit ind light only Is wanted oi fot |ll es in vvhlili 
Its pccullir upiKartituc Is en advantage tteh es Hi 
outside of a music ball but one bus onlv to coin lv 
the ifleet of sudi a light ruiiutiig ainiuk In a iNtllioom 
to rcHlt/e its limitations Although tlu mcrctuv tile 
1> the exile me ease llie f ompai all v e 1 v limited eelll 
innge of Hie (lime Hie Is sometimes u ellsvdVHUlllge 
\\< iimembei anise in wlilth a flame an d II uni in 
teds placed in t gieingioeiis aim)) was iiltimalelv 
ie Jilted owing to the unripe ippeatun e of tomato s 
In Its light No doubt tluie u i gi it mini otlni 
slmtlai eases 

All ine anile see nt solid bodies give ontlliu us spiell l 
so th it foi sdeetll lldliilcili In 111 Xli me sens 
wi must look to v iptn 1 im) s ol uiu s it er anottii t 
The common i xample s an the nuiiuiv and (lime Hies 
tp to till prisint no sun ess Ills itte nek 1 e IToils to 
tiodltytlii eoloi of Hie forme 1 Hv e e mhinlng Hie light 
ylven hv i mu i urv vapor limp with tint given hv a 
ine til flhune ill oi a Welslmeh liiuntl a fait upiiovl 
ination to white light is olitalm 1 hut sue li eomldna 
t Ions an lntnnvenlent and have been little use el The 
flame aie offers a more hopeful fle lei Hv vaivlng the 
Impugn itlng material a full i,tng if eolor mav he 
obtained and It is ipitte po slide within limits to 
s' le d a composition giving i eontliiuius h|M<tium 
civil a use ful pni t ot tin wblt tight tenge with corn 
paiatlve elaikntss above Hied blow I'uteue develop 
minis an likely to (tike plue ilottg iluse lln s and 
1 nips Ol r ubons foi specific purio-e. s will )iiolnbly be 
nianufadiiK d We liaidly i\|itt sue h refine me nts as 
the lntiiHlmtlon of i aibons s]ie i lallv suited to III coin 
piexIon of tomatoes but ireiiiln pieiill/itloii Jn this 
dire I Hem will piohihli lie si u I be light most suit 
able foi i foundn Is by no means mussuilli eqimllv 
suited for sheet llhinitnaHoii oi for Ih leting n imik 
oi other place where there is much vegetitljii 

The development of lighting and tu |i id of in 
feeiinitlon In lifncme to II will pioluililv i ull In 
entain definite digues ol llliiiiiluailon h ointng 
iieognl/iel us neressuv for up dul put) o liolissui 
Sllvanus Thompson in hts utile pie side mi el uldiess 
•« the uewlv foi need UlumlnaHm lnglnur Society 
on the ISth Inst stated that a i gulatlon Is in frrr 
in Holland calling for an Illumination of 10 lo 1 
eandle meters in fai torus It is like l\ tint sunn such 
de Unite rule will in time take the plaee of flu pn .nt 
unsatlsfaetnrv adtejuafe llInnumiHeiu of out iwn 
faetotv lilies Piof T bompsnn also point el u it 111 ini 
portanee of tills matter In re ten me tei e bools lull 
e online d his attention and erltlelbin m elnly to Hi 
question of the hI/i of windows tnd the tinounl nt 
light on the desks during the elavilim ( Hnlnlv th 
daylight in a school is mote Important thin the till 
tidal llltiiiilmitloi hut the fixing of huv st inelui 1 Is 
obviously liiueli nioic difficult Anv iibotoreutu i il 
IngH taken In the davtlme must be so de i eteele in on Hie 
weather and state of the skv that obviously anv ml 
vvhhh are made must be so bioad tbaj In th long inn 
they are likely to be of little inure valut than tli m i 
demand foi adequate Illumination to whl li he nh 
nets Fhglnecrlng 


ELECTRO-ACOUSTIC METHOD OT 
MEASURING DISTANCES 
AT SEA. 

Mb Dfbbix, an Amerlran electric ongtnwi, has 
according to Cosmos Invented an Ingenious method of 
measuring the distance of a vessel which cannot be 
seen because of darkness, fog or intervening objects 
This method Is based on the difference between the 
velocities of sound and HortaUn waves 
At the receiving station, which we may suppose to 
be a lighthouse or semaphore station on the coast, s 
train of clockwork causes g pointer to move over a 
divided dial st the rate of one division per second 
Ths clockwork is started by n Hsrtsian wave, which 


is sent out by the ship simultaneously with a sound 
wave produced by a gun siren or whistle As the 
piopagstlon of Hertzian waves Is practically In 
stantaneous the pointe i may be regarded as starting 
at tho instant at whteh the sound wavo loaves the ship 
The observer on shore watches the pointer and notes 
Its position at the moment the sound reaches his ears 
The distance of the ship is then obtained by multiply 
ing tho number of divisions traversed by the pointer 
by the velocity of sound (about 1 1(H) feet per second) 
The position ol the ship can ho determined will) 
greater pree lalon if the Hertrlan and auditory signal 
are received by two shore stations which can com 
municate with each other by telegraph The distance 


of the ship from each station having h n found Hi 
ships iKwltlon on the chart sill In ai Hu lufe i rtf n 
of two circular ares drawn about the station i it 
tors with radii equal to the two distunes (In t suit 
might be communicated lo tin ship lv wii I ss 
te lpgraphy 

A still bcttei plan would be Ini c n li c t Hi c h lln 
of coast stations to emit at iigulni nil ival simeil 
tsueoeis Hertzian and audltoiv signals etin sinilons 
being distinguished i» peeultailti s in th sljnils i 
lighthouses arc now dlffein ntlnie d ) I In n anv ship 
liovlded with the simple receiving npi u itus <l<si tilled 
above could determine Its position nt anv linn and 
make It* way safely to port 
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I ill pinduc lion of hiiRBi mill al ohol foim on< of the 
i imlpal luil usi Mi h if l 1 inn i mil tin value of thi> 

I mini ts oIiIhIiii il v llU fiom Iln nigai Im U exec ids 
• hat of ill iiiimihI |»ioduilinn of ll in 01 toal The 
Iiouhhim of xiu,ar making Imve attained ho lilgh a 
illMti of |i Million (hilt < 1 * per lent of the sugar 
i ntiilm <1 In th ixw mat* Mai Is remvmd ami tho 
lump sugar which Is sohl In the shops 1 h as pure as 
mi) if I hi li mli ally pui | rotlm 1 h if spulal lab 

oiaim Its 

Ih Hi hi m 11 al ion to whl h the washed and i hopped 
hills nn buhjilliil lonslsts in dissolving out of ill 
thill solubli Ingredients Th sa li u liquid thus 
obtnlnid Is puilfl d and fiim ll ih \ti i 1 d Migsi oi 
ft. r fi im iiPUtnn hI i hoi 

Ntally hair a century ngn thi old mithoit of extinct 
lug tin min bypriHHiir »hhi plan I hv thi pronasof 
diffusion In which tin iho||<d IhiIh n. siuuHhlv ly 
tnatid with Holutlons ea h of whlih lontalns li ss 
sugar lhan tin preceding In ith i words the watu 
first i omi s in mntait with tin must nniily . xhaimti d 
h its and lln wink svtup thus j rodiu d Is gi iduslly 
hticngHic n d by mntait with liss and has xhaustnl 
tuts unlit li r hi his tin fnsh li Mb wlilih bill) inn 
tain all l hi It sugar 1 hi itoihs Is londuitid in a 
diffusion liattuy of I m It .ylindil al sh 1 1 Iron 
v i smi Is whiih are aiiaiiynt In a ill Me on i sti sight 
line an periodliully filled and till tt d hv Ih op latlon 
of numeinus links will h lotiliol a wiv slim h x svs 
timofplpis Without i nli ring into dilall itlsr\ldinl 
that thi opi ration of siuh an nDiaralus Involving 
11 Mod it flow of thi Jill i Is very dlffluilt In | tactile 
It often happins that tin flow if jinn Is liugulai and 
tin sugai in imoinplelilv xtiutcd 

llenn many Inventors liavi attnnpled to ili\ls« aulo 
mat It nnd < ontlnuouhlv at ting apparatus 111 piohlitn 
now app.ars to liavi lie.n solved nfter mnm fiullliss 
ilfoils In Austtla within tin list two v ais seveial 
riutorbs hn\i adoptid a lontlnuous dlflnsli n iioiss 
invented hy Von llvioss and Hak which has glvm 
inmpli te satisfaitlon The llyross Knk apparalus (Tig 
II iomprlsis foni tall mnl al diffusion \ ssils assim 
lied with their small mils alt inat.lv hi low and abovi 
mil with tin small mil of tin flist Him vihhcIh 
iimtnunliallng with tin hug ml of tin in xt v sml 
Thi h ssi Is an albo cunuuUd by pipis wlilih tun fiom 


<■1 qfts hIii>\ mil In low thi appuiatub Tin ficsh beets 
ni ion\ > d 1 > i hiln | ump fiom tin (lilting m-uhim 
to ihoppit il ini th tliM i ski I 1) anil tin i xhausti d 
licits at ills.haig.d fii in thi top of tin fouitli \easel 
ll W iter ml is at 111 In ltom of Ih f until vtbstl 



tiady rich In sugar which flows in through the small 
plpi from tin snoiiil iissil In th. sumedlng and 
longoi section ll (llfrualon tahis pine until thi liquid 
Inside and outside the nils of th. b*itB Is of equal 
ccncentratlon In th. next Beit Ion HI the Julie Is 
I i.ssd out of the huts by the lontraitlon of the walls 
ol the v.ssel and thi tnlargunent of the shaft of the 
screw and flows through perforations in the inner 
\ all to thi outlit pipe wlilih dcllvcis it to the refining 
ard i vapniatlng apparatus Fiom section HI the beets 
htill compreHSid to pment re absorption of liquid are 
forced by the screw Into the wld. horizontal passage 
n Hete they aie mixed by v.rti.al paddles at the hot 
tom of lh. «hi r. w with June which flows In at O fiom 
the thlid vcsbel and which is weaker than the Juice 
which they have already emountired The mixture 
tassis Into the snond diffusion vissel which Is similar 
to thi first except that It 1 b Inverted and in which the 
simi opciatlons art rejualid the June flowing Into 
tin upper Hcitlon of tin first vessel and tho com 
pt.ssed Im els pabblng Into the mixing chamber tt of 
the third vessel whin they are stirred with the weak 
juhe which flows In fiom the fourth vessel In this 
way th biets and the liquid pass In opposite dliectlons 
through the four (or six) nsscls which constitute the 
d'ffuslon battciy The temperature of the Juice Is 
maintained and i emulated by Hit am colls In the mix 
lng < hambeis 

All (ontlnumiH indiistilal processes possess the ad 
vantages of tniriascd and more ngular production 
diminution In thi number of workmen and compara 
five Indepcndcnet of their att.ntlvcniss and good will 
but the lljrosH Hak piescnts still oth.i points of su|M 
r'orlty ovei the discontinuous diffusion processes com 
i only employed llieu lb no waste water resulting 
fiom tin piesBlng of the buts and the washing of thi 
diffusion vessels Hence tluri Is a Having both In 
water mid In waste pioducts which must be puHfleel 
a constderabli expense btfoic they ean hi thrown 
Into streams Tim water employed for diffusion Is the 
ammoniacal water which 1 b obtained by condensing 
the vapois of the evaporating pans The Julie Ik 
M etier lhan tho proilui I of the discontinuous process 
nnd the Hpmt bets form a moic nutritious fodder as 
tli y contain 20 pit cent Instead of 10 per cent of dtv 
nattei The apparatus .s.upies much less space than 




In. . —H\K(>MSK\k (ONTlNlOlM Dll UNION 
BAiJ b R\ 


tin 8 —THE BATTFITV WITH THE WALLS OF THE DIF 
lUHloN VFSM5LH REMOVED HHOWINti THE MEET 
FI Ll> IN Hl'IKAL LAYERH HEFARATKD BY 
THI W’RRW BLADES 


the middle of the fomth vessel to the top of the third 
rrom the middle of the third to the bottom of the 
second and from the middle of the second to the top 
of the first The beets aie forced downward through 
the first and third vessels and upward through the 
second and fourth vessels by Bcrew blades geared to 


flows by means of the small pipes through the other 
msscIs continually taking up sugar from the beets 
which It encounters and Ib discharged aa a strong 
svrup or Juice from the lower part of the first vessel 
D In the uppermost section 1 of the first vessel, the 
fresh boots arc thoroughly mixed with the Juice al 


Is required for the ordinary process, a* la shown by 
rigs 8 and 8 Finally, the diminution of the quantity 
of water which most be pumped, heated and evaporated 
n suits in a saying of fuel which may exceed $1000 
annually for aa establishment of average else —La 
Nature 
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WATER AND ITS CAUSE. 


Phoi. Oktwau), In a recent article, describes that 
often observed, but little understood, phenomenon 
which Is commonly called keel water In cnnnuctlon 
therewith, Ostwald describes the phenomena of sur 
fnce tension and the effect of thin layers of oil upon 
the surface tension of water In these phenomena he 
finds the explanation of the efTect of oil in stilling the 
waves, which has frequently been observed, and In 
recent years has been utilized In lifesaving opera¬ 
tions In heavy seas But this modification of the sur 
face tension does not suffice to explain the origin of 
keel water, the essential cause of which Is to be sought 
In a vory different field If the oil which Is expelled 
by a stoamer were the sole cause of the smooth track 
Which the vessel leaves behind It. the width of this 
track would not agree so exartly as it does with the 
width of the hull In consequence of the- great ex 
icnsiblllty possessed by layers of oil floating upon 
water, the track would vary In width according to 
the quantity of oil exuded rather than in proportion 
to the width of the vessel Undoubtedly the steam 
hlch escapes from a piston engine lubricated with 
oil sometimes carries considerable quantities of oil 
with it, but this oil does not, as a rule, become mixed 
with the condenser water or escape from the ship, for 
modern marine engines use sutface condensers, in 
which the exhaust steam surrounds a system of pipes 
vhlch are cooled by an Internal circulation of sea 
water Consequently, the steam and the condenser 
water do not cotne Into contact except In case of leak¬ 
age The quantity of oil which esc apes by reason of 
Mich leakage Is loo small and too uncertain to pro 
duce the well marked and regular phenomena of keel 
\ ater Furthermore, oil Is not used In the lubrtea 
tton of steam turbines, yet turbine steamers produce 
keel water In an especially high degree Finally, care 
fill observation has detnonatiated that sailing vessels 
are not, as was formerly supposed, eutlrelv tree from 
keel water. The writer has often observed a \erv 
dietlntt and regular formation of keel water bv very 
tmall yachts The fad Is that c\eiv body which 1 h 
drawn along the surface of the water leaves tiehtnd it 
u smooth track which Is wider, more conspicuous, and 
more permanent in proportion to the size of the liodv 
mid Its velocity In order to explain the formation 
of this track, or keel water, we must study the phe¬ 
nomena of the resistance opposed by water to the mo 
tten of a solid body If a teaspoon Is half Immersed 
In a cup of coffee, and drawn through It with Its con¬ 
vexity In front, It la easy to ubserve that the liquid 
flows lo both sidoa of the spoon, and that two funnel- 
shaped eddies are formed at the edges of the spoon 
It can also be observed that a certain Interval of time- 
is required for the formation of these eddies, and that 
they iiersist long after the caiuce which produced them 
has ceased to act This simple and Instructive experi¬ 
ment has been developed In scientific form by Prof 
Alilbom, two of whose Interesting exia-rlmenta are 
here described and pictured. Fig 1 shows the eddies 
and disturbance in the water produced by the move 
incut of a flat plate with Its plane normal to (he sur 
face, and Fig. 2 shows the corresponding effects pro- 
el ue-ed by an oval or more ship-shaped body 

These eddli-s furnish the basis of the explanation 
'of keel water Every rotating body tends to preserve 
Its axis and plane of rotation unchanged This Is ob¬ 
served In the common top and in gyroscopic apparatus 
of all kinds, also In the child's hoop and the bicycle. 
The gyroscopic action of awtftly rotating masses Is 
frequently utilised in maintaining a direction of mo¬ 
tion unchanged, as, for example, in the launching of 
turiK-doea, and, quite recently. In diminishing the roll¬ 
ing of vessels (Sehllck’s marine gyrostat) Similarly, 
a gyrostatlc compass, tho axis of which remains per¬ 
manently parallel to that of the earth, has been recom¬ 
mended and to some extent employed as a substitute 
for the magnetic compass The e-v "css produced by 
the motion of a body through water possess the same 
gvrostatlc properties, and consequently tend to main¬ 
tain tbelr axes of rotation vertical of their planes of 
rotation horizontal. Consequently, they have a smooth 
lug effect upon the surface of the water, and success¬ 
fully resist the disturbing action of the Influences 
vhlch ordinarily give rise to the smallest waves and 
i Ipples. The large waves are not affected by these ed- 
c’les, which are simply carried up and down upon their 
surfaces. The result Is the formation of tho smooth 
track, destitute of small waves, which has an oily ap- 
tearanco and la known as the keel water But In de¬ 
stroying the small waves tbs eddies are finally them 
•elves destroyed, and the surface resumes its normal 


appearance Tin- c-ncct of the eddies lasts fur a time 
which depends upon the size and vc-Iocltv of ths ves 
sc I which producc-H them For this tc-ason. the keel 
water Is commonly observed only In the tase of steam 
trs, which, os a rule, are both latgc-r and swifter than 
sailing vessels Fuithi-rinoie the commotion pro¬ 
duced in the winter bj the paddle wheels and sc lews in 
creases the formation nt eddb i and >he gi m ral ,igl 



Fiet I — KDDI EH PRODUCED H\ A FLAT 
PLATE 


falton of the- water liv cnteful attention tt tna> In- 
c-bseivi-d that all eddb-s which ate formed at unv part 
of the ships side or are caused by Ihc paddle wheel 
or setew (umc togc-lhc. In the keel water, and tiall 
P< a long series in the- smooth wake behind tlu ship 
wlilth Is sharplv distinguished from tin rough walet 
on either side—Translated for the- Sc tv vrrt tc Avtiitr 
ttv Si i-i-ii vn m from Kosmoa 

THE REFR ACTIVITY OF RADIUM 
EMANATION 

Stvmvi English physicists have hem encb-avutlng 
to determine the refractive Index of indium etuana 
lion, not only for the Intrinsic InU-test ol a knowledge 
of the- refractivltY In question, but also bc-causo of the 
gre-nt piobabilitv of the emanation's being one of the¬ 
se tics of non valent elements laird Rayleigh, Alfred 
\V Porter, and Olive Puthbortson have been wot king 
In this field All of them have given accounts of then 
work In Nature 

Because of the minute quantity of emanation avatla 
ble, the re-fratlometei emplo>cd must necessarily tic 
minute Messrs l'orter and Outhbcltson uhc- a tiny 
interfcroiuetei vessel, 2 271 nilllimctc-is long and 0 71 
millimeter in dlainctn In which they compress the 
emanation through the capillary tube by means of a 
mere urv column t up in the path of the gteen be atn 
cpnraie spec I rose opu allv fiont the light given by a 
Hast Inn men my lamp tin- light isur-ing through war 



Flu a.-El)DlES PRODUCED H\ AN KLIP 
TICAL PRISM. 


examined through an astronomical eyepiece, with the 
result that interference hands were obtained so clear 
that they could be measured miorometrlcally to the 
hundredth part of h band The method of a determine 
tlon, In general outline, consisted In alternately in 
creasing and decreasing the pressure of the contained 
gas from and back to a practically zero value and nb 
serving the number of Interference bands which passed 
over the cross wire of the micrometer. In order to 
determine the efficiency of the arrangement, obsorva 
Hons were made for the refract!vlty of air, with the 
result that an accuracy to within about 2 per cent 
could be relied upon, so far as tho optical part or the 
experiments is concerned. 


The ieal difficulties begin, however, with tho eniana 
tlon itself The rapid gc-m-iatlon of linputittes, nrtg 
Irmilng In pait In the action of the emanation upon the 
teslnoiis cement i mployed for fixing the parallel plates, 
together with tin lack of a knowledge or what these 
Impurities are, made It iniimsslblc to tabulate the In 
dex of the emanation fiom I he i-x|s>rlniental results, 
although tt was pc-ifcitly easv to measure the u-fiat 
Mvlly of the mixture of gH-tos (listing ai any time 
Th< only datum known in tegard to the icmipOHltlon 
of the mixture- was the approximate percentage of 
cmanntton present, this being found bv measuring the 
•y radial ton from It The direction In which the re 
fiactlvitv IteH mav. however, tie infeirtd with proba 
bllltv fiom the following obseivatlotis Starting with 
emanation given off from a solution and containing a 
very large Amount of Impurity this was purified, first, 
by explosion, dryiug. and absolution of t’O, anil after 
waul by freezing In liquid air and pumping off the 
volatile Impurities according to well known methods 
Testing the lefraitlvily from time to time Its value— 
at first of the ordpr of that of air—did not sensibly 
use until the volume was about one cubic millimeter 
(’on(Intied purification Increased the rerractlvttv, and 
the highest values obtained In the expeilmc-nts were 
(MMM1S40 win n the volume was 0 20,i cubic millimeter (at 
atmospheric pressure) and 0 000116 when the volume 
was 0 128 cubic millimeter at ntmosphetli- pressure 
The quantity of emanation was approximately the same 
for both these measurements, nnd equaled the quantity 
in cqulllbiluin with I) 17s gtamnie of tadlum Of 
course, If It could lie assumed that the Impurities were 
the same In kind on I he two ouasloiis it would be pos 
t-lblc to estimate from these data the value for the pure 
substance, but the failure of this method on many at 
cablons to give consistent tesults took away all belief 
In Its applicability Fot purposes of lomparlson the 
higher of the above values Is about twenty six times 
the value ol helium, while the value fot xenon-the 
highest for anv known gaseous element—Is twenty 
times and for CO thirteen times the value of helium 

One- source of difficulty so long as the available 
amount of emanation Is so small Is that the maximum 
pressure to which It can he raised In the apparatus be 
only a few (7 or 8) centimeters The capillary cor 
ns I ion thus becomes exceedingly Important, and Sir 
\V Ramsay has given reasons for belhvlng that the 
captliaty behavloi of mercury is quite abnormal In (he 
ptesence of emanation Another serious difficulty was 
that, under the actum ot the emanation, tin- silver tor 
platinum) through which the light had to pass gradu 
allv became opaque The consequenc-e was that the 
apparatus had earh time lo be dismounted after a 
couple of days, the faces te polished, rc-hllvcicd, and 
reinstalled before a new experiment could be begun 
This souree or Inconvenience would, or course, not tie 
piesent In apparatus similar to the Young Arago nu-th 
od employed by Lord Rayleigh or in a .tamin refracto 
nie(er (which Is Dip more satisfactory of the- twoi, 
but we do not think that It would be possible to obtain 
an equal optical c-fflc lency with tlu-si- arrange 
r.ients 

The amount of success attending these expciInu-iits 
—small though it mav seem to be—leads to tin Iio|h 
that If tlu amount of available emanation won- in 
treasc-d a few times only, an appioxlmate value of the 
refractlvlty would be ascertainable Even at tin- pres 
ent time this might be effected by means of a collabora 
tlon among all those who possess large quantities of 
radium 

National forestrv operations in Italy have been car 
rled on tor forty years, and a reinirt Just Issued by 
the Secretary of Agile ulture of that country shows 
that the government are conducting a vigorous pollcv 
or afforestation in order to leinedy the ruinous cnndl 
tlons which followed the destruction of trees In the 
liast During the last thirty years 122 <>00 acres ol 
government land have been planted in ‘wentv five- 
provinces, of which area 6!*ooo actes were planted In 
I'.'OT and this work Is being cairled on so rapldlv 
that only about 86,000 acres of government land now 
needs planting The- government have also distributed 
great numbers of young trees and seeds Tor planting 
pilvate property Work of Hitch an er|K*nslve nature 
In a country where the demands for national funds 
are so numerous and pressing as Ir ftalv is a alg 
nlflc-ant commentary on the value set upon afforestation 
where the experience ot many centuries furnishes 
considerable Information of unquestioned value re 
gardlng matters of this nature 
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THE CUSTOM OF WAR 

ANCIENT AND MODERN CODES. 


Hv il nsii in of war Is nn uni ih it i ode of laws and 

n, in ih mini it 11 n win li HMilniis tht iiindint 

it I III), i ills low lid i li nth i II Is lit Hi mon 

il in i ■ ni iii\ In tills ii t< in of w ir n imilli d tin 

I niil ol i In si glng uinv to in mu igt Ills nit n with 
i|i | i ii I lit in wli ii Hi 11m fill liny would lx 
iillr | in i k n lot i d ly and plinid* i Ittdy Smli 

i ili.li h mi i n iw i xi it 1st d minus! civilized tin 

111 S I III Hi old I null lias II 1 In li fiated bttii 
i ll in on niitwd at lo hiv tli v rv hast In 
il i of in Hili/ttl lot a lo go hut k ft Unit tar 

Hit ii IiikIh lion n il li toldhiH sun moiling a iiisth 

i li i i s in sun ndi i inti w iinifiK thi gnitlsnn 

il it us ih i la i wi itnisldi nil to In uiitinilili tin v 

\ i itItl m\i no inui i If tin v w n loi id to storm It 
\\ 1 ii v i i I i n It ihih i list mu In om of Major 

Dux til I ml). Ill s “loi I ft l In j.l< i Intis w im of t.llh 
li s \tlt ll till win n I i tills M mi It li 

I n avi In ij udi i I 11 Mi at tin taking ol 

I i ink il ii|it n tin Dili l land I • il with swtnd mil 
III I mil III 1 till olf 111 him inti vc Mow Nwe dish 
In If, 11 S III mill is si out is nnv tint fought undi i 
Hi Inn it it il t.usl mi \n 1 till lit ugh slont lli|>bui» 

i iliani | mu dtl <ii >x.< <1 Monmi with nivsilf 

mil III i iv ill i null inli> list win it al | olnl of 

III v f I il i all at I with tilth o|i|ioslllon wi had 
i iinn d vlih m ii lost and liilh | mill Wlititfoit 
il i vuli ui lit h s 11 Ini ill [int to tin swotd an It 

u mil in so h i isi did niviithilist j,uln tuinioital 

i mil nut lionoi 

Suit I h t nnk s tli in i |tu |i tk tli language of 
lit uni Ih 11 fus il ol quut i wi ih find d on tht 
x 11 tint} Hill nnn who Ii 11 ini whin tin 11 wait mo 
hum i of vu I in v win llitll llni iisilisslnsa ou thill 

II | uit nl ii it tliil d i vi il ti I if il Hit li own llvi s 
Hut now ul iv Ih llm it ti muss i i Iht lutois of i 
il | ml d fins vuiild hi l Mild d uh infunou 
\\ ii in this i si l 1ns h om limn tlmilious And 

II wli h in s ti ivolnllm ot Ih iialotii his 

I n In ll dii lion it Iiiiiii inl/tnx, vv ii In I lu Mid 

ill \ge s iiiiiii It i vv is xl'i n to knights uulnohlis foi 

III v mill h hid to |>i < lit ihl l uistm lint null 

in mon still m hi li Iv i hid n down ft» I In it 
i tin itilll in linking Hum luisouti sIiiiiimIv 

tittigh Ihl was Ih Indir 11 N suit of u xu it torwaid 

i | in Hi inui ss ol i iv ill/U Ion Sold It is of till! 
nil i (mi uh ii lav iv unit i until with Ins!do 

in n i itn\ 1 us lo I vki htiuili ds of luisoiitis loi 
iiv i ild I n I iv d unil i wii wi illi mom v 
Ih il illi ton it Iiv iv lid il 111 st it mm si night i 

I III i lit i I 1 I) III II IlllllV 

\\ ii it Ih hi t Is i hi 11Ihl Imsittt s Only thost 
I h iv u vti sm ll him titv ollui o|ilti|oti llllt 

II i iij.1i Hi i lull lu ins ol d tun lion havi grown 

i i h t IH w n has h min In a jot at d gun Ini 

mi/ d nd I in l hu i ill as It vv is I tu ft nil 

ii v now Is l i ivold us hss killing mil mt n dt strut 

lion loi ll i wii iki Hid limit I is alw ivs fteelv 

I v ii M n win I uv i 11 list il ti iistsl mtlvilv an 

n l I si i i limit killi<1 wlnn hluod Is hoi as when 
i i in n i si mi I with ll Imvt ml oi in Hu flitd 

i h if v i l ii ions iv Hi v lilt III ii Is no (.Iliighltr 

In Id 11 i il 1 ni 1 Is llu i tnv Idui of tin dt 

III illi killing ol noil or iiilinl nits though if tiny an 
v illiin ill limit nt hit Ih v must of ionise tiki 

II ii I u tin uoiitidttl in i ti d ft i to whhh 

i Itl it v 11 long IMiinth t nn I miti iRt mi sternly 

i 11 I 

It is iv in ngli rot i logit il iiuiid il tiilu to point 
nt 11 i till i li lion of (ii I slug Hit it ouittH of 
in ti ills ill iiiiiii mil llu n t iking i v n Ritftlt i 
i It i si i him lo h ill ti llu lontiadhlhm 
I || u v I n i u nol tli it th. ohiitl of the sol 

ii I is mi I ng i it lilt odtlnistv hn ih nt itl hut ft 

nili d < I nsil in is pt iiiiiii il) lint lo kill his tm 

i I il i i lot ik III ll ptwtr of Itslslintt ami put 

1 m / s / iwi bal oi do ust a phistt tnkt n fioin 

i i n iiiunv isi put Hu in out of mtlun Thltt Is 

it ii i i It il llsilmtlon lot h ijipll) ii presents a 
it i tli t it mm if tinttnlis of pruritus Tht Kid 

i It ii kill d inflight and took Iht stnlps of his tm 

ii Mi Ih in tint Hast i in fighting inn tolhittd 

I li i Is f as many slain fot s i ptittslhlt Tht 

l mi 11 in old it i kills liul Hn killing Is nol maasa 

i il is llu i suit ot using thftdlv w ipons to knock 
it mil nili 1 Is nppnm nls \ gt nil til dot a nol a 
i It (n lit n inti i il ll drml ou Hu uthi i aldt What 

t mis it is to h n i iiowils of woiintltd anil un 

v uni il 11isom is with u mmv thousands mon of 
Hi n in is | ii slid tllsp i sill dlstiig ml/i ti tut off 
H ii 11 n siipplh s and no loiigt i dmginms Ih mo 
1 tiling I o the m it sak ot killing Is nvoithd 

I \ n m ill hi it or liattli Ihis Is to Aflei tint of 
in vi toil s In Hu So dun an ofllter telling tm of hla 
t isonal x 11 tuts said I rode In among the Dei 


vlhlus Tht v had no fight In them and win bolting 
llkt mbbtlH I tmild tnsll} havi shot half a dn/t n 
with my plftlnl hut it h nol iu> buslnesa lo kill men 
tunning but to hud ini battalion* Anothti olfletr 
who now wi irs Hu V ( told how In a tavalry light 

Hit opposing troops nut In t (loud of dual and ua It 

tharttl ht saw a Dnvlsh hoist nun nil off fioin hla 
liltnds i Id lug lit itch him 1 tould havi kllhdhiin 
lu bald but lu looked noth a spoilsman that I lit 

him go Oiilpohts it in tin In sight of each othi i foi 

(lava without ext hinging a allot Disciplined (roo|>s 
mum itnlln that killing stiay mt u Is of no parthiilm 
advantage and filing on flit outpost llm nit nits dls 
I ui ham t of tin its! of tin tamp ot blvouit lx hind It 
It is only untivlU/id lilllin n of tht Indian norlhwtst 
lionlhr who ktt| tvtrvone awake bv anlpmg ot at nd 
ing lung r ingt shots at random into a < imp 

Nothing Is tnoit nnlikt Hie stav at lioint civilian h 
hits of war than tin rnndiitt of opposing outpost llntH 
<hn SIi Hit haul 11 in mon In his littnHy publish! d 
lit t olh t Ilona dt sullies a visit lu inntlt to tin otil 
I oats of tht kttltisl ainiv timing the Atueihan civil 
v ar Uh ( on ft dt rail picket lint was well within 
rlfli rangi and he was able afttr an ixthsngn of 
ft It mil v signals to rhlt at toss and have a talk with 
Hit HtmHuintis A hill only was between the tom 
lutinlM In asvs liut tiny had him lighting too* long 
tnd ItNi milously to kttp up tu Imtshant tonflitl bt 
twim outposts lu* fait tluv had atrlvtd nt tht ton 
tlitlon txptthmcd bv our lioops ind Iht ritnth al 
Hit tnd of Hit I’tnlnsulir wui Ntntihs mid videttes 
<-igimhd whin mi advanti was iiumlnint from t lthi i 
v th and unhsH spit Itl oidtiH had bun lettlvtd to 
Hit conn nv llu mil lots iitiiui 1a foi c tin signal 
wltliout m tile mpt lo sbe d blood 
(>cn llm Isons uh mi c to llu I’t ii In nln u minds 
us Ihtl Hu h coids ol Hist win an full of institutes 
if 111 frit util) touiltsv ol Hit opposing louts Mm 
ill hoblih out post lints would slip niosh lo ask foi a 
Ip lit n buv lob it i i fioin it h nth i A Hilllsh oflltei 
iiis] 11 ting I In imliostshiw in ulvanecd French sentry 
ishcp lush id of c hi v lug him ofT h pi Isom i Ii 
nidi till uul woke him up mil told hint hi dhl not 
w tnt to Me u )oung ft Mow git into ttouhh b) bung 
ftund isjup at his post In a lull if tht fighting st 
*1 slave it hit mb mid 1 ngllsh htildl is taint down to 
lit btnu slit tm tnd dunk fogt Iht i 

In llu lints mil hid Mil/ ami 1’ails dining Hit 
1’t iiiiot.t ininil wn Hint w is tin ttaiiit te tide liev lot 
lit tm It tm i tli th oulpost llm to h ul to liugulm 
ft ite iin/ailoi) Iftlvvtin Hu opposing foi it. but on at 
fount of tin ftai of its Is mg taken advantngi of foi 
I ui| oxt h of t pi inige siiong int tsiiitR wtit adopted 
1 > kee p Kie ne lime n tnd (>e litmus front muoklip drink 
lug and plavlng euiel tog llur 
When It toinis to attiul fighting Hit t ustom of wai 
h ibids Ldtam iff etm methods of gtttlng ml of an 
itemv Our tim) mt oft his watir supply ind thus 
Inllhl sulotis suite ring on all tmueintd and if the 
<1t privation la prolonged ptodute an outbuak of pestl 
It ne i bnl one must not poison we Ur tt hi i volts oi 
sin.mm Tin libel) In Vralila practised this nut hod 
against Hu Turks mil In tht wai bttwun Japan and 
< hlua Iht Japanese In llu Ir advuiut thtough ( orta 
did not ust the vlllngt wtlls but substituted foi Hunt 
Abyssinian fubt wtllstand ofhtr methods of ohfalnlng 
a reliable supply because they had been warned that 
the Ohliuhi might poison the wellH— eonduit which 
e IvUl/id belllgeunts tegard ab utter savagtry The 
unde tlying piluelple of the unwiItUn tode that nllnwH 
one to < ut off flu wain supply and forbids om to pol 
sen It appears lo ho that a belllgLtmt may lakt steps 
that will Indirectly tatiae siektiwm among Hit enemy 
but must not woik dliettly and Intentionally for this 
end In miller eeniiiilia the diatlniMon was not made 
so tie lie att ly A tnulUvnl wiltet on artillery desulbts 
bow to produce pestilent. In a heslrgtd town Ills 
method Is lo allow tht dead bodies of hoiacs and tat 
lit to bt < nine c ui i ipt and Iht n t ut them Into eonvt n 
lent pit ns and shoot them Into the town with tala 
I ults One woutfits lathis plan was ever adopted 
Tht tustom of war wtilth In this iast Is to some 
txltnf set foith In Inte i national eon vent Ions also for 
bids nitre ust It ss maiming and tlu Inflic Mon of avoid 
nblt suffering Ttimt tht use of the t xploslve rlflt bul 
lit is forbidden In other words one may inflirt a bul 
bt wound that will dlsabb a man pet haps kill him 
bul one must not do ll In smli a way as Inevitably to 
Inflltt horrible and dtadly wounds On this principle 
then hns foltowed a fa* It understanding among elvl 
1i/ed nations not to ust soft nosed collapsible bullets 
11ml sit up oi mushroom the kind of bullets now 
used against big game This was why during out 
South Aft It an war army orders forbadi the use of tht 
dum dum rlflt. bullet and of a type of enlarging pistol 


built t Kut then Is a tendem v to use thost ugly bul 
lits against savage foes Tht reason foi making this 
dlffe rente is that whlb the moie oi lews educated ilvl 
11/td soldlei whin lu Is hit evtn by a small builtt 
und tht lnjuiv Is slight will mostly become nervously 
anxious to havi It attitided to at oiitt while the un 
«dm att (I baibnilan who has no tiervts to worry him 
hikI as Mr Kipling puts It ‘knows no mort of his In 
e*id( arrangements than ti eight day (lock dtas of its 
woiks la very llktly to come on and get to dost quat- 
Itrs even aftrr two ot three small bullets havi gone 
through hint This Ih whythe ttnldlt t who is handltt 
with th. tlllt thun tho bayonet likes to have a man 
st upping build 

Explosive bullets being forbidden a Iowti limit hAH 
tee be set to the si/e of projeetlleH that carry a buistlng 
iliaigL No shell must weigh less than hHlf a kilo 
[ r.tinme thst is roughly a pound He nee the Hinall 
e st shell used Is the little one lilt h sttel shell fot the 
pompom find In sits of Itn thui hurst llkt u suing 
of ttaekt is In Mouth Afibu Huy lntlle te d ft w tasual- 
tlts hut tht v got Htrangely on nuns nnves Ktfli and 
litavy attllleiy fire was t ash t to fate than thest nasty 
little piojttlJlis 

One wlslus the problnllum against small exploding 

1 inject ties could be extended to the gtenaeleH tilled with 
high e xploslve s that we rt lnltodtleed hv the lupanese 
In thdr wur with KiisrIu They weic used lu storming 
e litre nt lime nls and win (tied ftotn wooden muitnis 
whhh two nun tould tun up with to tht hi lug point 
Ihty pioduce d hideous Injtuies blowing awav limbs 
ftetH one side of the heidv (tippling lot life (host tiny 
did not kill outright It may not he gem tally known 
that out mmy hns prAetleallv idnpttd the Idea and 
via ilint nts have betn Hindi tt Woolwich with high 
xpltiHlvt gunades tnd poitabU mnttats It sums a 
liptilHlvdy ttud method ot lighting though tL must Is 
sttd that nidlnaiy henvy slull flu also millets vttv 
lusty lnjuiltH 

lu one itspiet win has bteoiue nolahlv 1 ss thival 
mis In Iht Mltlillt Ages uji to a eompniallvi ly latt 
dal Hun w is a disposition to rigaitl I) title is i lour 
naimnt on a large stall There wus un Idi t that arm 
1 s should be matditd on equal terms on a fair tldd 
Mh« i lames IV’ of Scotland marched across the noreh r 
in I It nnd on the appioaeh of t aid Surreys rngllsh 
limy look up a position lo await battle ou rioele’en 
Hill sleep on both flanks and defended III ft out by the 
deep livei till feuitiv sent him u I«tut complaining 
IImt he hid pul hlttisdf into ground mote like a tort 
itssot a tamp Ilian any indlfltrent (Hut Is equal and 
full) giound for lialtle to bt tried A mode tn g ne nil 
i ttlvlng such a letltr would think his opponrnt had 
lost his wits By lnlt tposing belwttu the StolHsh 
iimp and Siollnnd Hut re v succeeded lu lining Iwiig 
lames Into leaving Ills vantage giound anil attacking 
with dlBHHtious HHultR Nowadays everything Is fall 
In wnt exec pt assassination and trtachery 

Spies are hanged ot shot ir ihty an deteded not 
because esplouagM is a crime In Itself but to make 
llu Hpys business mote dlfflrult and delti people from 
liking II up The essenet of espionage Is disguise An 
tflleer If lu- Is In unlTorm rnav venture hh f»u as he 
likes to go to reeonnolter an enemy lie is not a spy 
( nli ss be disgulsts himself '(he lapanese in tlu last 
war showed themselves past mastus In espionage but 
they used tintliods that Western nations would e.on 
side i unjust llluhle They e tnploye d natives of (ore a 

nnd Manchuria lo net ns splcH In Hit Russian lines 
and If report speaks duly these agents tan n double 
risk If the Russians dt te e te d the m the v we ro hanged 
It they tame back without satisfactory lnfoimation 
they might be. shot by thdr employers to encourage 
the others Our kastern alllif. still keep to a very 
gtlm kind of t ustom of wur Rumoi savs that at the 
naval battli of Tsushima hoislesaly wounded men 
were quietly dropped oveiboard lo elear the desks and 
save unmetfssaiy trouble 

(nnnettud with the custom as to spies are the writ 
ten nr unwritten laws that forbid the pesiple of the 
eoiintry fiom taking an activi part In Its defer c un 
less they have at hast some plain badgu to show they 
art combatants Tho whole legislation as let the palrl 
otii action of ilvlllans Is a little confused The (lir 
man military law ordeis that In case of invasion the 
levy in manxi or I andsturm la to be railed out and 
Hu armed inhabitants who Hius come Into action need 
not have unlfoims, yet llio Prussians used to shoot 
eapHiiid from fife art In Ptanee on the ground that 
Huy writ irregular combatants without reeognl/ed 
uniform or commissioned ofllters It Is generally ree 
ognlred that the people of a town may light tn Its de 
fense without uniforms for In a siege all the people 
within the fot tlfliattons are presumably enemies ot tbe 
besieger 
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rb« Hague Convention recognises the right or the 
civilians of an Invaded district not yet effectively nut! 
dued by the Invader to fight In Its defense even If they 
uic not uniformed Thus the execution of Mi llrown 
for defending Uls home In the play known an An hnx 
libhtnan % Home la an episode liaetd on Ignoi ini e if 
currmt mllltaiy usage though the author of thi play 
h a soldier 

The use and abuse of the whlt< (log of trim Is ngun 
p H dii|(ft ot muih dlwusslon lbcie pi nimbly lias h in 
no wai In tccent yeart> In whlih ca> h shh i id not 
iliaige tho other with troaihuous mlbusr of this tUg 
Sometimes tlu origin of Huch ch.irgis is iliailj tint 
ns In tlu ms* of our own men in flu sum mb 1 at 
Miholsons Nek—while sonic are riadv to siinemlii 
and show the white flag others in anxious to fiy,li< 
on and continue firing It ntav not be gun lath known 
that the recognized cubtom of wai allows I loops in 
urtaln isais to file on the bearer of a whili IIig To 
display tlu flag means that on* wants to ecimnitinlexic 
I tin olhir hide Is willing to do ho they «*hsi fnlng 
stop thill advance and signal to tli< whit* line It uir 
to tome foiwaid Dili they ate also flic o iifus* to 
ccmimmliatt In this casi tiny m iv sign il a i fusil 
and continue advancing and tiling If th hi in i if 
the white flag fierslstb In touting on hi mat h shot 
down Tin nnson for this Is that If fin m n displiv 
of a whiti flag neubnarlly stoppul tlu flt-hiini It 
might be used at a ultlial moment to (hint t mpuix 
illy thi advanu or tlu attack on an Inixitiini point 
lut the right of refusing to lit the whiti fiig iotns 
loiwatd is \uy ianly tped 

Thi most satisfactory denlopment of thi iu tom »1 
wai Is tlic legislation as to tin Rid ( ross einhoill d In 
tin (iim va ( on vent tons its iffi l lb to in itiili/i 

and gin .is nun It si unity as posslldu to all tint Is 
lonniit d with the can of tin si k and hi mid <1 T* 
i hang does not alTeit onlv tlu aiiual lul I bill Id In 
the Atnulcan tlill wui tho T d i ila tri ti d qmimi 
as contraband wlun the ConliileitiH hospit lb wrt 
nr strukin fot the want of it Now tlu is is 
nikul with thi Red ( tohh would In pi I lino gh 
lu out|mst Urns Tin Red ( l ss tine <)< in* I h n 
nd ptHiulaid displayed III wai Is nnllv tl llui of 
i \ltru land with tlu ioIois run ul lit s iss II i). 

a whit. irohs on a tod ground the imbuluu fl ie 
nmk s the ground white and tlu uoss ml mri swlt/ 
irlnnd has the fmtlur honor that thi ltgtslitnn lit 
the tan of thi wounded was diawn up in i Swls uti 
Thus It was uot without icason that a Swiss oi dor 
otic said Otn flag does uot tlv ns tlu hiuililii 1 of 
imputing and devastating snubs but It 1 a Hie ol 
ours that Is i an led Into the midst of tlu mis i\ and 
ruin of wai all Ihc world oier nod has aln ids bun 
display* d on a htindml tmtthflilds as tlu imb 1 not 
of wst and death hut of life mirty mil ihuity 
< uaiul rss louinal 

Chinese wood oil win h Is fast becoming n ol tlu 
st iph it ukrt piiNludb of initial China md ol whi*Ii 
icnsldirable quantItus all shipped from Hankow is 
obtained liv iold ptissme from tlu nuts of tlu it ng 
Hu whhh grots i xt* nslve ly In tin Vungtse \ ill. v 
I 11*ntly It 1 is In in used to sonu ixtuit lu th miuti 
t ii tine of vniulshis of v irlotis disulptlons It i u 
1 ai proputy of drying fl il with a suifsii u rv Inillui 
I* that shown bv giound glass has tip to tlu pi si nt 
time priMiitul its use to any ynat extent in tlu nmnu 
factine of paint Alone or with pigments ltdiii with 
i dead appidranec. and even when used lu a small |to 
loiflon with other oils and vdinlsh It tends to eausi 
n flatting and sonutlnus 11Inkling surlaee to w list 
i le i it may hi at >lbd Thi lormei pioperty his been 
utilized to pioducp vamlshib tn whlih wax was toi 
rierly used as on Digit dlent I htnu wood oil h is othei 
liuiltarltbs wlibh rendu It vastly dlfTuuit fioni nil 
e (her diving oils Tlu odoi is ve ry e hnide le ilslli and 
stuhhoinly iesleds distinction ugardless of the man 
ner In whlih the oil is tientid This admits of Its 
identifleatlon when pres* nt In but small propoitlons In 
varnishes etc regardless of other eonHtltmnts An 
other verv Intetestlng property Ih thi Instant change 
lrto a Jelly like substance whin luatid to O') deg C 
The material this piodtues is Insoluble In all oidlnary 
solunlH and cannot be melted by further heating 
The properties of Ihlb oil wlibh have brought It Into 
extensive use aie several The oil miv be heatest with 
out discoloration It can he treated so as te» lemene 
the tendency to flat’ and th’n produces varnishes 
with a fine gloss It has the proisrlv of (Irving hard 
hut lough and when used with rosin will ptoduee bet 
l<r results than when mixed with linseed oil Its use 
has made tt possible to piodute a numhi r of good nr 
nlshes at a very low cost The best grade of China 
wood oil Is thicker than linseed oil with the specific 
gravity of 0 994 at 15 deg C and flashing point nt 2R0 
*bg C When applied to a flat surface the drying np 
l*ars to take place throughout tho entire body or Ihc 
ell at one time Instead of from the top down as Is 
ibe ease with many other oils When healed lo about 
360 dog C with pure manganese borate the oil If pure 
Is not dlscolorsd —Dally Consular and Trade Reports 


flLTERS FOR ULTRA-MICROSCOPICAL 
PARTICLES. 

Oil■ i him prneesHce nio used foi purifying allmen- 
taiy mil Indlist iid liquids Ihc most effective inel 
toilOlllletil ol thehf lit flist sight would seem to Ik 
‘ terlli/Ulon bv healing Recent rcmaiihcs hive 
howevei hlmwu Hint lpait from th evident 1 ss n! 
H ivoi both tlu (11 m situ md nutiItIve piop illih *)f 
1 quids thus ( 11at d hi gi* itlv Impurid I m the i 
luotc fntriluiii e 1I1IU t In dispensed with even ulte i 
ti illl/ition Mtuply to get lid of foreign matin e ms 
llu, tin but it y 

1 flli unt illlrilloii would doubtless he moic vdv m 



t g Hov v i hill iti in ebvl es (el Im i I a tlu 

11 ttu iph ot the ( h mils ll end e melh I will h in it 

I it ii uc ni d live lu in iiiv i speits in 

lief th Illl is I <p hi | Ih* ni mile pillule Iv 

noli 1 i ulh um on ih lilte i wills i it lie i fh n hv 
tlu imiiiiwii < ul Ihii lilli i ill mm Is so tint tlu 
i li i d s i ni lined ill the liquid life i some tun (In 

t on i is elt i 11cun thin lo foui hums) lie f.in fo 

pias thenugh eitlui l> nine ol th u multipll ition 

I Ih III lieu el the III lint, el l ltu Is ei l» vlllilt 

f tlu It livelv ill ition will h v nil illv ■ lilies them 

b vend tlu l iiim ul ipltuv i tl n I ill 1 lu i ill ■ 
th hi flit ilqj, (Indies illow \isoiH limn Is to piss 
e Iv si iwlv 

|i| lie < llhold ol I I III] lent Oil Hie Milll seine till 
lg» u n gehte.d i new prim l|il o< liltn .on Um turn 
wlibh utihi ts in passing tin liquid till nigh i m In 
tun livei More imntlv two Ii lull uglneets 
Mis is l (mill i and 1 li I mi hev mu I out 
me fully mullet svslem of iinstin I hi iceoided 

II i i e Ul ril im 1 Him lo llu lien li Aeul im 

he two iiiv lilt IH hive Hide ivileil piliimllv lo 
(live the pichbin if xvt lellng m\ iipll eilistiu tun of 
the litter while ni lug the hlteilig pio css both 
cli tp i md sitei 

the v dihi aided ill p ire us miladum *** e If he t et in in 
iiil ti ve^etibl niigni using inly unillernbb ie 
tstuin md (imp ii itiye y In in mate inis I he ippt 
i ilus was flu illy le le p» designed us to be ulw eys 
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) ( t tun woiklog .end Ition uic i * ly by washnii with 
out being unmount, d uiul to lend itself to tlu lilte i 
Ing of the most wllelv dlfTiiciit liquids 

llu flit rs submitteil to the Acielemv lie mini! 
l«H(d on the liuirn wn s of the ehnnnelH tin inle l lie 
Ik Ing definite Iv md not tunpoi Billy ail* steel hv the 
extreme smsUncsH of the mteratios Capillary xtlrv* 
tlon Is I educe el by miking the filtering inti net lies 
shorter and more regular ho as to allow or Hu In 
togral pissnge eftoxiocs dinutnses xnd ollu i ylseniis 
liquids Ilus* flit*is thiiH irrcst doling som* Iioiiis 
eycn foi tlie bpntc of l (lav the eeillnidal gialn el 
dyeing sulistanceH slid sre maintained nubflnilelv 
sterile 


Ihu flit, ih eonslst ot a nickel tape 1/lu millimeter 
In IhhkiuHti und l> lullllmile ih in width (length of 
the Hite i patch) Ibis tape sonu hundreds of me 
tees fn length Is wound lulhuidxlly on Its broeed side 
the yiiilnos spii iIh b. lug foreed .igainst one another 
by nudiis of a screw o ih to constitute a compact 
e y 111 del 

Ibis cylliielel could be tendered impervious hr 
ti lining tlu h r. w but im -v h it. s of minim trails 
y iHe lldgcs piojeetll r lieilli e ll of tho flees of llm 
Ii| it ve i v short dlst me i s h in m mi lu r In this 

I mm i at. obtaliud veil itgiln tut isti ih of tho 
e 1 intensions most i iniye limit lot the Industilil or si I 
entltl. ip| 11 ition at Issm llu piotiilieliill.e h and 

idligly Hu ln(. iHti.es nn tin IiihIiiu* Ik ie 
d lit eliii ii b iik him ■)]• i Ih in those of the most 

I I n it iiiiiiiIms nb tin width of the tipi i an Also 
I ie lu id with x yI. w to diminishing tin friction of 
tie lui ill 

Ih t mirt ihie Hniilltuss ot tho Interstices of this 
till t (win h by the n ir could lie unde of even 
ii 11 i llui nslmisl ill. ws not only tin nil ioImb as 
I i ll <i< et oidiiuuy Mile is lint • v • n tlu griitiHof 
nil iiIh wlibh ire In smalli i than th teiui i to Ik 

III ste I md just liies the name of llitr i Mill lose opt 
* ll OH I 

R* CLAIMING MESOPOTAMIA 

Ax Ini] 1 1 ml 11 ] it t lias In en pi s nt* d to thi 1 ink 
h-h government by Sir William Will oekH th eminent 
kugllsh litigation engliitei ie spelling the ways and 
i leans if i tabuing the liulleivil Mi snpntnmlH and 
i stmfng this * omit iv to Its fuinur iiiosiieilty ‘tome 
months ago uixiu the rex (institution of the Ottoman 
( oust it ut ion Sti William Wllhoeks was lequested by 
till luiklsh ml hot libs to ptoeeed f I olii Fgypt In tlu 
iiiigaHui lu nus of wlibli (ountiv lu h is e an ml out 

i 11 oiniii nt ] uit to tlu * mnliv of llu Tigris and 

I ii| In it to I iIhji it* a s h< mi toi listening the tin 

Mi urn sy tun whlih toimuly * xlst. d centuries ago 

nd whl h hid tail n into desuetude 

\s i n ult or hts inv sdgatl n k m tlu Delta of these 
two i lye is th ell) 111 l has snggi sled il ligation works 
to tlu y rein of about $• tmnou divld el approximate ly 
qiiully b tween th* two watuways lb adyeuates llu 

ii lieu of bin i ms mi tlu lllnilleh l innl and on tlu 

II ihlutili mil Nnkhlawm ns well »s imiuoylng the 

i mgiitien ol Hu llglis As a resull of t heHi works it 
w mid le | ossildc to nslori JI7JIOUOO aues out of 
tl t* ini n t ol l omit) ai ns mmprlslng the 

Ilgris 1 III III III s I), it i to Hull foi me r preuqa llty and 

th woiks would oeuipv iilsiul i ight ve ars to complete 

lu addition In (It • litigation woiks Ilia engineer 
Rough idvn it.s i niload eonmiunii ition Ik twpen the 
H Hi and th* M dit i run an to taiUltat* tianspoita 
Hon hclwnn the two polutt md tu pinvlde a eon 
ve limit (liintul to 1 mope for tlu produce of tlu 
eouilfiv lb suggests 1 lallte ui of >• feet gage from 
llHglul eel lo Dtiunseiis iffeetlng l Junetlon with the 
It.d|i/ tiillwvv and leaching the sex at Haifa the 

pi sent lid w lie i teimliml of the snend railway to 

Men t Sue tl x line would be about 00 miles In length 
and its lost would an iage about 61 00 per mile while 

it could he completed In nliotit two yeais such a inn 
h iulntsoii ivrutil hi the main ail.ry of liaffl* In all 
lie due i a isi el In thi most i iihI in Tuiklsh tiirltorv lu 
Asia md also fl'eislx while In tlu o| pnHlte dilution 
would h eonye veil tlu bulk ul Hu lmporl traffic Hu 

■ I i points out that it would ifloid . nsy access for 

Vimilean md 1 mope in loin Isis and travelers lo tho 
inebnt distil, is of Rxalbe e tin (.aril n of kden Chal 
(lea lllbvlon etc which it pie suit ai* so dlffieult tu 
reae h Tills tiaffie uloni he maintains would be con 
side rable In addition by foimtii) i jeiiiefIon with the 
Holy tallwm nt Dainase os then would In n < onslder 
bb Mahoinuu elan Iraffle ltl innneition with the pll 
grliltlge ot tlu hast AhIhii M ihoiiuil. d uih to the 
euied e it iph ot Mini He i pines that stub a railway 
would g!\ an annual pioflt ot IIIMMIO p* t annum lie 
fen the ]ioposd nligation woiks weie eomplelid 
whbh teviiiii would lie uiv appi eiihly mgimnteduH 
the Tigils riipluate s lie it l was ie liliued 

Thise Impoilunt si hums hi< b mg e uefully roiiHld 
tied by the Ottomxu gov inmint md Sh William Will 
eueks w is 11 e e lit Iv m I ngliuid lu e mini e t ion with ion 
‘tuition and iiihIi tills foi tlu litigation works whbh 
in to ho undirtakin a! onn An 1 ngllsh svndhato 
lias illimlv ofTi d In conltimtbin with Tuiklsh raid 
lul tn iousttuet th* ixllwyv upon whbh how \*t nc 
d fin it* offle lal dee islon has vet bp* n prunountid 
Hu ugh it is anfiriptlid that thi works will In larrhd 
out In th* mat future Th navigation of llu Ugihe 
nil h Ih at pie sent in Cngllsh mnnn|Mili has nuiitly 
lam stnngHun.il by th Intiodiution nr Ottnmin In 
ten Hts Hnrt ll Is ix ci tul that Huh will • nsiu a wave 
rf nvlv d tuxes crltv In tin lands si Pinions in Blbli 
hI libtory C.rtilnlv this fenItmv I tl most fruit 
fid In the whole of the Ottoman Ctnplii If Its reelanta 
tern It tallied nut ilium Hinh tin. »d ompr* lu nslve 
lines as are ailvointed l>y th* well known Fngllsh 
engineer who lias ‘line arilveel In ( onstantlnople In 
connection therewith 
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A NEW AUTOMOBILE BOAT. 

AN AMPHIBIOUS CRAFT. 


A Hi n ii inv ntor I llivailln Ins devU d i s.lf 
piopelltng lelilelp which nn navigate the wit i llkt 
in nidlnuy motor Ik* it ind Hlso tiavel ovitland like 
an wloniubll I In olli la) hats of the boat iccently 
ii Hdi In tin |i sin of M Hurt It u tin Mlnlst i of 
I util I Wilke aid itli l dial n j nl-.li d |> I soils hi i 
i loiinid with lout) lili unihs lu tourists wliu m ik 
ia 11 this mill liil i ns \ 111 I m ilb ill rs md luk h 
i ill | i sint n< s ilous dlffl nit 1 s as th«y <an hi 


n ssid with iasc ind (omfoit w lie i ever modirately 
gentle and Hinooth slot s natiual nr artificial can bo 
It ind foi inti i lug and I in lug tin water 

Iht hull <f tin boat will Ii in inndt of steel plates 
l it ttd to st I libs of rebuild s< tlon Ih mounttd 
!i means of s| lings oil iv.1 s and wh pIh of pleased 
st tl Th axhs pass through watti tight tubes wblih 
tliuiseth. hull Tills i art of Hit tonstuiiMon which 
li> wri elevcrl) d signed Is th Initntion of M Otis 
ti\o IMtn tin naval iitlilttl of tin Matsons J atilttc 
Hit motor t tonal rut ltd by Gontalitr ot Vincennes) 
I" pla td near the bow It dilvcs by mtans of a 
iliitth of the dlhk tvi e two dlsllntt systems of mech 
Hnlbtu 1 A ifttlabh h|acd shart transmits tht powtr 
ft thi rtai oi driving wh t Is hv means of mains and 
ptnluns tht arbots of which pass through slutting 


BY WALTER ROGERS. 

Icxts Thi e forwaid speeds and one backward spetd 
no provided Coupling retarding and speedchang 
lug lew rs a differential brake worked by a pedal and 
a brake It vt r at ting on the rear whet Is complete the 
n i than Ism of pio| ulsltm on land bit t ring Is efftttid 
ib In An fiidlnui) aiiioinoblh by a who I pausing 
through i st lifting lax _ Thi vail&blt hpetd driving 
shift | lolonged backward iajond the rtar axle may 
b tmueeted by nit/uiB of a dutch with a screw pro 


pellet at the stern of tht boat the tonuttilou being 
it ide by moving a l<vti plated at tbe left hand of thi 
dtiv i of tht vt bide Tht rudder and the front axle 
air tinned by the same steering wheel 

Hie lapstan which Is seen at tht bow of thi boat 
l~ turned hy n tangent strew which Is driven by Iht 
motoi by means of a wheel and belt and connected 
and disconnected by a loose wheel or Idler 
Tb< driving wheels tin propeller and the capstan 
can bt oitt rati tl separately or simultaneously 
'The speed of tin vchitlt as determined by nunu r 
OUB trials Is l r kilometers (21% miles) per hour on 
land and 0 kilometers OB miles) per hour in the 
watt t 

The boat enters and leaves the water without any 
preparation oi change except la mechanical connec¬ 


tions When afloat Its stability Is perfect aa 1 b shown 
bv onp of th« Illustrations It leaves Iht water and 
climbs the bank under thn impulsion of Its driving 
wheels If the ground Is reasonably firm and I be grade 
Itsb than l r t per tent If the bank la steeper or softer 
i rope la rasitned to a stake driven Into the ground 
ii nd tht boat Is hauled up hy Iht capstan 

The equipment of the boat Is completed by a pump 
fur (wiling an anchor a buoy and a pair of oars and 
movable rowlocks for use *tn cose of accident to the 
■ otor while aflewt 

Tht Itavalller automobile hewt btems destined to 
i nder valuable servlets to tourlbts The bust proof 
ol the pi ictteal value of this Invention Is thp fact that 
It has bun purehased together with all its patents 
by an Ann than 

A BINOCULAR T ALLACY 

W* have been struck of late by the persistence with 
which the old myth with regard to the combination 
(1 eoletra by blnotulai vision holds its ground Long 
ago It wsh demolished by T)u lour and by Wheatstone 
but It Is now revived and actually made to serve as 
the basis of methods of piuduclng stereoscopic photo 
graphs In natiual eolois Th ignorance which pre 
vails on th subject Is evidenced hy the fact that In 
oie pioleitid pi on sit the eolois arc assumed to com 
bine additive lv while In anoth r they have to combine 
on suhtiaelive pilnilplis Hotli cannot be right while 
It Is quite dear to anyone who hah experimented with 
the blnueular combination of eolorH that actually both 
are wrong The insult Is not a mixture of the two col * 
ms but confusion If tor txnmplt onp Image la nd 
Hid the otlui blue In a slcrioscople slide we may In 
tcimlttenlly see a violet image but In Is I we in whiles 
we shall see alternating blue anil red Images If as 
an alternative experiment we view a white object 
through blue and red glasses we gel very similarly 
(hanging i(Torts with the difference that the colors 
nu so feebln us to look almost like neutral lints One 
explanation of these vat table phenomena is that the 
eyes always set alternately This was advanced by 
T)u Tour and a ft w others but it Is hardly a proved 
fat I Another suggestion Is that the changes are due 
to non e olne tdent after Images but this again la hardly 
feasible Possibly the simplest and finest explanation 
Ih that out eyes aie not constructed for thn purpose of 
combining colors in this fashion We know that If 
led and blue together strike one ntlnal unit in the eye 
we get the sensation of violet but there Is no warrant 
for assuming that when led meets one retinal unit In 
the eye and blue a eoriespondlng unit In the other 
we shall again get a sensation of violet 

Theory has not a Birap of evidence to suggest 
that we should do so while piactlee proves that we 
only do so occasionally and by a kind of a fluke The 
neglect of both thpory and piaelice, must surely be re 
sponsible foi thpse suggested enloi pi ot esses It is 
Interesting to note that we mpet with a similar visual 
breakdown when we try to combine two quite dlsslml 
lar monoebiome Images Kien when they are simple 
tegular lint pal terns we, do not see the two combined 
te form a more complex itgulai pattern All we sec 
Is sometimes one pattern and sometimes the other 
vhlle these appearances site mate with glimpses or 
what appeal to tie broken bits of each pattern Wheal 
stone attempted an explanation which practically 
Amounts to suggesting that the bialn la inattentive 
to intelligence sent to it tluough the eyes when the 
two eyes simultaneously ti.Il quite different tales 
When wa meet with two witnosses who spin quite dlf 
ferent yarns and both talk at the same time the only 
thing to Is done Is to seiiarate them and make each 
tc 11 his tale by bimaelf and It is quite reasonable to 
assume that this Is what the brain does when Its 
scouts the eyes contradict one another It then stud 
tes tho subject through the medium of each eye. alter 
natc ly until some general Idea is obtained —The Brit 
ish Journal of Photography 


According to the Kleetrlcal Review (London! the 
Admiralty have decided to erect a wireless telegraph 
station at Wick An acre of ground has been leased 
and provision will be made for a staff of twelve men 
The station Is to be equipped with the latest appliances 
for longdistance communication and Is expected to 
be in working order early next year It la reported 
that the airship 'Zeppelin III has been proved capable 
of c ommunicatlng by wlrelesa telegraphy with statloni + 
at a distance of J00 miles Nevertheless the experts 
consider that to Insure successful communication 
wood must be substituted for aluminium In the con 
structlon of tbe frames of airships of the rigid type. 
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THfc NON-MAGNETIC SHIP “CARNEGIE.”* 

A VESSEL WITHOUT IRON OK STEEL. 

BY E. A DIXIE. 


Nuts since the Bronrc Age (and probably not even 
thin) until the building of the (arneglc has i vessel 
of this hUc been madi without wrought iron or mild 
steel in her ionstrut lion and equipment 
Her displacement is about 600 tons and thero is no 
w iought iron or mild steel and less than one pound 
of cast iron, In her construction for 6ach ton displace 
i icnt 

hip I’uiowMi.'tr oi tiu cakhmiii iastitition 
January 28th 1002 Andiew Carnegie gavo to a 
hoard of trustoes 610 000 000 in reglsteied bonds yield 


Amirira8 on tin cast Her cruises aggtcgtrteel to000 
milts and extended from August JbI I9o to June 1st 
1 >08 

Owing to tht fait that iron ind stttl both nmgn lit 
nttals inter laigily into tht constiutlion of slitis 
sensitive magnet k Instiununi* are Habit to the Intlu 
cnees of suih iron and steil purls, and accuiate pad 
Ings of suth lnstiuments are not possible who hiiiIi 
lfwal attrai ttnn exists The (lallleo was strlppid of 
magnetic fittings whcrcvei penult i« but It was nbvl 
ously Impossible to icmovc all lion and itee) from a 


th» JTnltod States fiom Maine mi Hi emt to Wasti 
uigton on tin wist It would b found Unit lioith as 
ildlintid by Hit ioiii| ihh would vaiv fioin JO degrees 
i t i of noitl i 1 digins cist of noitii in those two 
Slab s it wpi 11\ 1\ 

Tin SI llllt 11 V 1MIHISTHI *\U WIIV 

Th iiiailnt i Hu buive)in ind tin cxplon r rely 
upon tht lompwa or magntih ncedlt to guldt and 
m ivc them foi their putpobih They must heme have 
baits showing how the tom pi s points it all paits 
it tht globe and by what amount it changes fiom year 



'1UL NONMAttJNIlt. SI KV* V t Yt 111 tYKMt.il 


Ing o per icnt annual interest On Doetmber 10th 
1007 hi added fJ 000 000 to this With this endow 
roent the institution was originally organised as the 
Carnegie Institution Later it was interpolated by an 
act of Congress apptoved April 28th 1004 under the 
title Carnegie Institution of Washington 
oiiipt r oi ru> lxsrniTinx 

Tho object of tht Institution is the promotion of 
investigation in the broadest and most liberal man 
ner Many projects In widely different fields of In 
quiry have been considered or arc under consldera 
tlon Among these Is the department of terrestrial 
magnetism founded April 1st 1904 of which Dr L A 
Dauer, The Ontario Washington DC Is In charge 

For the pursuit of the investigation of terrestrial 
magnetism the 'Carnegie has been built 

A TBfVt KAWC WITH A PARTIALLY MIX 1IAI XtTH HIIIP 

The first vessel used for survey purposes was the 
’Galilee,’ a vessel which was chartered and adapted 
as welt as conditions would permit 

She made a general magnetic survey of the Pacific 
extending from the Aleutian Islands on the north to 
New Zealand o n the south, Asia on the west and the 
*hreo*rtNrof tbs American Vsrhlnlft 


visucl dlriaily built and bu'li without the knowhdg 
that she would Bonn dny be devoted lo this magnetic 
riscsich work Tho ipbuUu obtained with hoi wi ie 
however si unsatisfactory (ortors of 4 to > degucs lie 
Ing found In ehaits) that li was ritcidid to build a vessel 
hr nearly not inagmtlc as poBsibU and this dirlHion 
losulted in the launching of tin ’Carnegie on tin 
12th of Turn 1901! in i keel having been laid in the 
middle of February 1909 

WHY Tin I owl ASH HOPS MM U WATS POIM Mill III 

It Ih now will known 1 hat the compass oi mag 
ndli ntcdle points true north and south at but few 
places on the eaitb In all othei plans it points nib i 
east or went of true north 

Jn the United States there is s long narrow belt 
running approximately through Columbus Obir and 
Columbia South Carolina white the noith nd of tht 
compass at present points t Ither r sadly or n aily tn 
north I use the term at present bciause th< nmg 
netlc pole is not fixed In position but is at present 
apparently moving westward This ihsngo is called 
'recular variation and amounts to as much as ten 
degrees or more in a century 
To give an Idea of the variation of tin compass in 


to v*in In the existing limit t Hi o uns Hi latl 
Hides and longitudis tin d | Hit Hi Hi. Hius and 
studs of currents and iniliHnnx or (h onipnss u 
Bi put down for tin mat Inns guidann Tli vail 
aHons is set down In thiHi (hails ai known to b 
in oi H it and thi supplying ol tun migiiiH < hit lx 
nnd (ompass data ih om of the ihiet obji ts or Hn 
magri lit survey nnd lm Id ntallv of thi Caiiugi 
ir one wile to start from Niw Yoik iltv with a hi 
jihs in band and follow tin dilution pointed by tli 
north cud of the net die hi would hi li 1 ai ross Imk 
Ontario Into Canada along tin i asi xld of lam i Hav 
nuosH Hudson Ba> In flu direction of Boot hi i Fi Hx 
ill Arc Ilf Noilh America whire the n< rth magnetic 
poll siems at piisent to b situated As he ap 
proachca this point the uudle would b come more 
and more flcklt and less and less lmliiud to iioint 
In a definite dlrutlon Right al iboi th nmg 
in tic pole It would iioint in any din Hon and would 
le no more use for tilling direction than a ham sand 
wleh 

AVOTHfcB IVHTKIVIIM I HI I, IIY VI VC VI Til IA VH 

Thus wo su the forif ixirtcd by tin earth as a 
magnet upon the compass becomes less and leas as the 
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niiMi'M i <>) Is t|i|>ronrhf (I and nt this point u*. in 
I i n wlill till * x i nut Is la cftusi if iiputiiit Imk 

<t dll lion ot no v tlni to lh oils hi lluu vir 

III in if,n lit I in is loi lun itdv not (li|aid(tit upon 
• I ill is il ii li lit mi i h 1 In tiunitnl thi 

i'll i 1 ii dl| n ill i II is i ii mnnlv i ill d lhiH 
i III in till i in H s ri ill Iiiii i in i lioil/nnttl 
h l III (f i ( Mi il l\l II II (II is lltu (111 (till 

I 1111)1(4 11 l\ 111 i \ ill il | till Hi n nil ot 
Hi <llp i Ii I (( ill.) ill Hi i i lull II |iol s linl ix 
lh ( ill il 

llms mi v|i\ ih nils ii ill Ii am x so 

mil il I Ii i ii i 11 i I I ii th in mil Mi 

I ii t i I ill i it * I l lnl in li Hi il (lilt Hon 

ii i \ 11 il i i n 

n in n i i ii H i mn ti i i ih K m i Uni 
sliilln I tl i MM 111 Mill i lilt uni (ollif Id III 
v It I It nil l il i iii t pint ii Tin m mm In 

i li it i Hit i i tl i mill pi it r it \nilins 

II Inis no I I i 11 <1 11 ■ n Ih would II pidisilv 

In i l/i lit il 


\s tin (inn | i iiiii i I s 111 in mu 11 |l(l|ls 111 
\ iii il I ill i r n i i i I i i i ii i i puli 11 

(ll|l 111 HIM II (II III III 1 II (| ) S til dip 

I (II I 111 t I Mill ( II III 111) IhS 111. (II IS 

111 II It l II II lljtl till w lull lilt I II ll I I 

tli (|| It iiiii I III ii ill I I iis in tin noilli 

iinmn Hi li in Isj il i ih h lull! w mid I in Hu. ouili 
{oh il tli ni| i ii (ill Mow mu h tin no(11 
dips it \in us | til >1 Hi mil in I Hu (mount of 

dip nml Hu li ms ill lip li in tin I t Mini will It 

i ot In t lush | i Hi n m'i tl on i to ih t iniln 

I liilfjil till Huh Issi ol ll \m linn Mtililnl t 

I loin ( i I i (ill lllirn Hi \ ih ills kin wo pi h 
I ms (huh il ls.lul ml il Hull tli iii imi ll in vi i 

h 1 HI oh linl Hi ii Hu still would h hut inilli 
Ii Id I in In nil i ir h uuik ills oi n 1 uls oil In m 
(mil ss ih Hu lo olli i ill 101 it s On | < ( nil II fill 
I known ilimit Hi n ugn tl i ol s Hi i iii not in 

1 1 ) odiiI lo (ii li olli i mid i li imlit 1 in (imiu Him 

lli in would miss tin i in i ol Hi i mil Ii ilxmt n 

n Iis oi ulioiit in lilt li ol Hu mils t id I us Tl is 
Mi s 1 i( u sou fill) i ii in ^ ill ii (II 1 1 lluil loll of 
nimniilsiii tlmimli m tlu until 


lli mh is Hiiis shnitii lo Ii i glgunili lumnit 
mid Is ii) 1 1>1 tli sum iw oilii iiiimi I if (oin 

iiiuiiiinllim miiKh I Ism In olli i ii m» ti/uld limlns 
on IIh siniin, I i■ vIons to Hi min ut >1 In n mil 
s'i 1 1 In hips this ill iioiii nun did nol iniki its. ll 
piitli iiIhi li obniixli iis linl sin Hi si mi l its h m 
Ihkiiui Hi 11In Mill mi s us d in mini cntistiu lion 

ll In l> m luiiiid lint If in Iiun slii| Is I util mi lo ks 

IIiinilim miili mil i ulIi il li mu i | iill'll! ill 

llllglld Hill II III fill Ill II tlu till IS II III IIS 
ii ii mult i i mil i tli ui If not it ■ I it I i t unt II 
1 li ih hi ttii k if ih n mn *1 in in th ship l 

il o mini hi th i tin til ion dm to ill s lllim up of 
Hi ill 1s with lmml mil | m mull hiiium is Km 

Ills i moo nil Hhl| imls in it hit ill si oi ks foi 

im ml ships ii luilll uipmxlmit h tsl md msi 
I Ills sunn in i iilim I luh in i to l> mill pitman nt 
n m in Is I nol In ihli lo i milk d th M< lit slid uul 

i i n shii s i iknm hum mi m s in i tu mill norlh i Iv 

l smith ill dili tlni Iii mi i isi no mutt i wlnt 
dm 11 loll an lion i s 1 silt Ih mmmlini of th 
si Ip is Iiiii l I i h iiqjllg 


I In ( iii tn gh imnlliiis Hi s iiwutthi MiinlltliH 

it mi ■ in Milim i ssi l with Hu n it Him hpim amine 

md 11 mini is of ( 11 ii it i k hi 
li i hull whs di mn<d li lit ms I (,n low uihuiu 
md uni il ii fill n . Hioirlnin N w link who Is 

I im H iii uiiiiliin ftnl(<->1 ot no m iii iilillld llms 

lh ih I) ulii) Mu ii tlh (1 Ii m him mil mil) Ins hist 
ctloil i u d dan i <1 shl|is hit Hi lul i st mid in 
Ihli m mi I 111 si ui ilk d i 


• lmln< I ll d S1III d mil i um ll ill! 11 Tiuiiih 
li t l\ i I him loin Hi st r (i \ w York 

dixit ii I uul 1 mil Hi ml i nil om bust Ion on 
lot III sill mill III ll His I) lupus (tilth fish 
iii I « s 1 1 t i iu sail \ nlitmus i msid In tlu 
f | i id in i k is ui l ul I mm lln mill Hu iiho 
timmnifi m (ul Is ih um i tli iimlius lu 
il In Hu huI in trims 


Hi i un nit mis hull! it Hi full ot Iwuiti 

t did mu i Hi < klin mid i th sit) (i iislnn ot Wal 
11 Down i il |i lilt nt in I mill mi i of tin 1 tlio 
Y i hi llisli i m un hi \\ llli in 11 Ihuiu ninstrip 
i i In in sum I um to ml n lli il lh famous >ndit 
Y1 I oi Luilll Mil th I ui) im it Hi i mini mil Hu* 

Hi in ist d Im in i ii lit VI min built Im \\ ll 

m \lu lull if I ml) i n (mn uml i ti ft h won 
H I ui| mi ol Hitmims iild iihIiI in llu lulu 

i ill nil 11 ms ill inlu inn in t‘m wik both built b> 

III si IIK 11 INS null IIS fill MH1IIMM 

Owlrm Ml Hi s(iMil,*nl rislthtlon plnud oil Hu ad 

ii button of mugmtli iniitiiiul Into Hu (mistnuthin of 


thin ii sh( I ii no fiihiim Instiununi was Instalhil 
it tin vaid to tixt all iiuIhIh entiling into lu r toil 
di union To giv* mi Id* a how -wnsltln this lnstin 
nu nt is ll imi w< i* to tik< an oidmaiy pot kei kullo 
and hold It s t t iwhi Iioiii tlu Imtriiiiu nt and llun 
no H Ii linn Ii ml lot nd ihi Indhiitoi of ih* Instill 
ii lit wo ild wm hii oi six digriiw 

llu hull of tlu ( um id is of wood will h I" fast 
Mini tog th i with Im utils iwhtdi m iioodm 
llkis (lihi n into luind Ii ihs Hum tie* nails no 
usualli ii ad if h usl wmll and I ills tnd spikes of 
unn mn H Inn/ Win r thin wood ind Iannis 
ni lo lx list mil mu i mil Iiioii/i mils tnd laikH 
H lisiil I mi holt s| Ik md mill lits Ixm Msliil 
III mmndlsui mid II is i ipiMwoHIii lad thit oul 
*1 tin ilium lli iisuids of m ih fasMniims iismI lint 
un s) Ik s inn tubd lo m s insixitlon 

III II 1 llll ssloss 

111 t un M 1 •« I f t i nidus um ill foil 

I ini I is i d i Hi of hold 1 fill hull in I a nun i 



d nil ol 1. tut im Ins Mill) all Htoris and (quip 
"“in <»" ho. u d lui d lap Ian mint Is Wi tons 
1 lu Mil stun tin ixist franu s and th adivood are 
*1 wlilu ( ik giown ut tnd sawed al Jamahs Pining 
(Haiti \i w Yoik within twdvi iiillis of Hu alilp 
x ud when whi was built 

llu Idh iniH plunking tnd inliug an of yellow 
I im tnd Hu thik Is of On Ron pirn* In long lengths 
Tin k d Is l.» \ is nidus tnd to this Ib Him d a false 
kid 1- \ l im lu 

■HR III 

Sh. Is hi man tin* itg twhtl HiIh nnans tan lx won 
bi ri fining to rig 1) tnd Hpriadx 12 900 square fitt 
tf plsln sail n.»ni tlu fnuniaal Iiu*k (Ih* lop of 
Ih* nolil ma ll to thi (i il* i surlatu Is 1_2 fed and 
hum Hu fin ml uul or tlu hoWHpiit lo th* tfUrind 
nl llu iii.iin It* mu is 0| lit 

Ih* ilgglim Is of r.iisslui lump ol Hp*i lal uiaki 
It w is ihi Id. d lo Install tiixiliaiy piupiilsloti In tlu 
('Armgh so ns to ntoildi h. adiiav whm taking 
of) shot* ohsi■ iu!Ions whn th* iibxd could tx_ with 
dlffleulty haudhd bv rhi nail's and to prevent lntcrrup 


iioi\h in Hie observatlone bv maintaining headway dur¬ 
ing talma 

Wilt A IROIIM I as AS I \DI\l IV IS OKMIX 

The nucsxity of plodding means of propulsion 
i hh h would be in nily non inagiu th In i liaiai Ut made 
thi lypi of plant somewhat dlffl.tilt of gelntlon 

The unit I vpi of pi Imi mini r wlildi (mild lx built 
at a iiawinalih |iihe and mmnltlmd in idlthl* n)xra 
lion with a minimum amount oi mm ningm lli nulal 
In Hh (oustiit*lion appeared In lx mi mleirml *ombiis 

• ion ingm* 

Conshl. latlon of lh. u ill.ibl, fud loi sudi a motor 

I sultnl In Hu dlinlnnlhm of gimillm ,i „l| n »t only 
<n an mint of <<»t lull also b <niise it would lx Im 
insslbl. to III(XMl* th* Ill In llu will* Ml be iohkiI by 
Ih* ( mingle* hh udl ilh hdng dangtimis In th* quan 
tubs w hh h would hive to h* Blond foi the lingthy 
luyigis Which nil n.niimphiMd ll Is udl known 
Hint mini thmisaiids ol hots* jiowh an lx lug deid 

II nl with Internal (onibiiHtton <ngims on | md using 
)iix g* ii* rnMd fioni solid finl A cuefnl Jnvisllga 
lion hIiowhI (hnl t gis iiodiun foi mm In* pmpoms 
i on hi lx hunt whhli would gi in tali pi oil iu. i gas foi 
u iu ml* rtinl«niiilninllnti i ngliu s fiom blluilillioilH 
it anlhraiiM < nl *nki wood oi Hnun] md thit 
smh i plant could 1, (onstiudid tlmost . nlli lv „f 
t <m n, ignetf. nnt.ilal Tin smtion tip. of gas pro 
*Iuh I w is ndopti (1 ptlll(ipnll) Mu llu KQson ol IIh 
slmilhifv In <otisli ii* 1 Ion mul opuation and llu dlml 
n tlnn lo a minimum (hgu* of ntlm auxiliary appa 

I lllls 

iowiit him xsnuitisiM minis 

Th* (ariugh is .quipptd with a Mini ■ vllmh r 
( uilg Internal (omhiisHmi ingln oi | p hots, power 
shown in Kigx j .md I Tin gas piodun , shown In 

• Ig 1 Is fmnlshi d b\ tin Mai Im KioiIiihi Has Power 

(ompim of Yo.k mid t „us,sis „r t ,yH„rte r 6 

fret high with a (Maim Mr ul , Md (. Indus hullt of 
< 'lip. t with aslxsto mid fliduuk lining and manga 
ins* sl<« I grnlm Anthndt. .onl will h ns. d ns fud 
Im gus lo lu gin* r Hi it In th pioiluiu uul tak. n to 

II Hp* * ffl | HUUbl) 1 Ol <0PPM ft Olli llllhll It pllHHI h lo 

Hu MiM m il Hindnisl Imi i iigitu tin i* hh* I w 111 .art i 
-i Ions of toil in lui Iniiiki is whuh will gu< h*r a 

• lulling lidiiih of 2 (11)0 mini I. nl null, al six knols 

Mfl IPMtM 

Thi giound fa* kl* (ouipi tw s fom hi 1117* milting of 
s|«« lal rl.Hlgn | wo mi* hors of I 'IO11 pound* , ,rh on. 
of 1 mid h kfrig. iiiii hoi of lo pounds thin 
Hindi hmtp * ihli s ondi 127 fii horns In 1 ngtli ni 
i<quit*d fm th,si mdiois ts ,u. sill fi.tou mm 
inngm 111 ehiln was obtilntbl. rh htws, r pip, h an 

<f bion/i of s|xdnl dislf n md tlu hunt dailiH and all 
mill dnk lilting and diuln iilatis hi ol H pc* 1 il 

I in/. Tin boat (qiilpim nl (oiislKis of two tmn 111 ig 

ndh jigs \ idugd tt lug plant , oust 1 nil nl nl hionn 
uul (oppir opuaMil bj h six Imisi )iow, 1 spim] , n 
H»« loi ms 11 tie < 1 sstri pail of tlu ( qmimu ut foi a 
i*»sd whuh .it times will he 1 month 01 moti ion 
Mmintisly at s*a All Hung qumtns ni b low the 
•willing offli i is and mu quniMis b Ing fmwnid 
nftet will.h , 11 . th. quditus fot tlu sd.iitlfh staff 
imntlomd In llu nmdiimiy hj.u. . llu thing 
Ins UK <sp., Hill) pluumd with a mw to gldng good 
iui(iimixxlatI oiih rm all I lien will lx two galhyH 
*m for the atuntiftr parly and th* other foiiiud for 
Hu 1 rew Sp,. tally design, d < (Hiking ranges of liron/e 
"d * opp. 1 hau b*en prodded 

Of sixdal Ini*r*st Ih (Ik obxi nation romn'lo.ated 
*n Ihe main d*<k umhlhhlp foi ward and nfi ol wlihh 
me circular obsmaioniH with ri tolling dmiuu not 
onltke *ho»e of BHlrnnoinltal olisi 11 ttorles ft will 
llms b possible tn tBke niagmlh ohs*n il Ioiih both in 
the op.n ind under shdMr insld* ih«H< ob B *? 1 ulorlm* 
Tlu iiositlons of thi stands for the various inslrii 
■ntuta hav* 1x*n so diosrn thtt any iffed resulting 
fiom the Htnotint of lion In llu. marhlniri (about noo 
pounds 10 lid ft0111 tbt Inshumintai which fould 
not h* replatcd b) nonmagnetic mit.rlal would be 
so small hh lo b* negligible With regard to the on 
ylin Itself tlu lyllndu tastings which mo usually 

I md* or east lion hau b*en made of special Imll metal 
composed of SO per ,<nt topper and 20 per rent tin 

II Is metal Is bo hard that it took seven *uts to finish 
1 tvlinder It has Item fuitnd that the gas inrrhd 
oier fiom the pioduur plant sometimes contains sul 
I hurl, add but this natal will legist Its artion The 
lialuiu* of the engine Is of spulal bronze Owing to 
th* weakness of produu 1 gas tfm (ompusalon spac* 
lu th* engine has b*en alfeied With the ordinary 
run of gasoline engines tho compression 1 b about 71 
pounds tier square indi with th* produrei gas it Is 
re e essary to r’most doubk this For the same rea 
-on given abovo th. valves and induction pipes have 
bun increased to twhe 1 h* aua of valves and indue 
Ihn pipes used In gHsollm rngln.s A sixdal spark 
mg d(vh* must also Ix mud as tlu Ignition for pro 
diwet gas must be most pinnnunod 

Vill MTIl VltTAL t Sill 

The only parts of ningn*th metal used In the engine 
an the pistons and piston tings which are made of 
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•aat iron Nickel M*el la uaod for the earns nod calves 
When the Question of .making the pistons first tame up 
in on/e was suggested, but as this is so bititle at high 
Untperatures it was not considered available Tho 
next metal suggest* d was tnangamue sttel but th'R Is 
very difficult to cast and the makem held that fhty 
n Ight cast as many as twelv* pistons without gifting a 
good one Answer gnat dlffit tillv with nmngants slid 
Is machining It It cannot b* finished with anything 
but an abrasive wheel 

111 I II Ift Ml TS Allot 1 Me HI I HUM 

Mi Craig then suggested nickil bh el and wiuti to 
th< Hctlileh.m Stnl Company ntu of thi nmk* is o! 
this metal Thiy told hint that a 2 pn nut nickel 
sIcpI would be piadlcally non inagni tic and lie* miI> 
nilttcd this Information to the (armgli Institution at 
AAashlngton Til.v informed Mi < lalg that while It 
was tiuc that it jur cent nhkcl stnl was not mag 
ncth If It were allowed to nach as low a timpcii 
tore as 10 deg F It would buoinc nmgn* tie an 1 re 
lain It until It wait luatid to a tunpiiaturi ot about 

100 deg F 

Sheath kntws of sallotb an as a mb made of 
< trbon sliel but foi tin sailniH of the Cirmgle 
special knlvis of manguiuse sin] Imp h n made 
which are iraitlcally non magnetic If a puce of soft 
Iron Is tated as 100 a ph<< of mtngumsc sb*l would 
show only about 1 pit eml of iuukii Mi alt in Mon 
What will Ik done ugaidlug tin mat* Mill foi Mi* inr 
pmters tools has not yet huu si tiled 

THE DIFFERENT PHASE*. OF MATTER. 

In an milch published In tin It vile Gnu talc des 
Sciences, M ( F Guillaume <>r the Inti mutlonnl l)u 
icau of Weights and Miasmis has tiviiwid tin n 
unt work on Mu illfrnmt statm of inattci Ju I ns 
Andrews [Moved thal Mine win. no i*nl disiontlnuiiy 
lictween the liquid and gaseom stilt h MM ranimun 
Spilng and others hue shown Miat time Is not tens 
sarlly a discontinuity Intwnn Mu solid snd liquid 
phases of a body Ixpirlmml shows foi mxlan*• 
that an nmoiplums solid has no eh hull* uu IMng point 
though a cnstullliu Holld has solid w il i his mm 
monly aiivstnllltu slimtiiri but hv uuiling It to • 0 
deg, and it lb* sauio Mine submitting it to a pushup 
of 2 000 to ’ 000 atmosphiies latum in 1 mini I) it Ih 
Ice was lonvtthd Into a n* w iatl*ly of olid w il< i 
dmwi Mian let whhli would appanntly h Mu si ihl* 
form *>*n at 0 dig iindei u pnssmo of lonon utmos 
phei <h Kalilbaiim again submitting satui 1 s ol mill 
nary nntals to a hydrostatic pcssun, which In senn 
instH wis as much as -II 000 atnioHphnis found thil 
these HHinplis were convuted Into a solid 1 s ilensi 
al oidlnaiy jipssnris than tin oidluniy foim Hi 
biHilmcns g* u< inil) nltucd *i 1 hc> in shj|N shoit nlng 
oi lingtlunlng hh the tase might h* ind th li siitfHns 
lo it Hull polish OMu i (xpnimitils m win ill iw mg 
mad* by Spilng confirmed Musi iisuIIh In g nnul 
win drawn metals pioved 1 * hh d* nse thin linunal sun 
jibs Dlsinuth linwivir jitnvulnnix pi Ion itsdcns 
lly b* lng nugtiunlid Genciallv this until U u 
(iinuly wmk and bilMlr but wlun ixliuil d .ih i 
i It* thiough a small oitlu by gi*al |ii*ssui* tho 
wire pioiccl quite fli xlhl* and could b< Mid Into a knot 
v It limit th* slight* st find* in) fo In* ik Al Gulllaiim, 
lomarks that tb <m exjiulments had to th* contlitsim 
that all boltda unthi heavy jinssutib l*nd lo lie *oti 
verted Into an amorphniih stst* which Ins no dtston 
tlnuity with the liquid and gabions jilnsis Vt tin 
pussuns nut with a ft w miles b low the sutfuic of 
tho earth the locks oi other malulal an si once fluid 
and yet as tlgld as stnl They will (low under th 
slightest lack of symmetry In Mu foius aiMug on 
them though their viscosity is of ioiiim enoimous 
nnd hence enormous lapses of time ai< mitsxuy foi 
huge moiements He suggests that the conditions nut 
with in th* lull lim of tho globe may miffl < to an mini 
for the production of isdioactive i lirni ills by a jnonhs 
of synthesis If tbe enoimous prissim ohllining In 
the Interior of the globe Is Mu cause of Mu formation 
of uranium Mien Mu radioactivity of (he lathr Is 
merely a ustltiiMmi of a small jtoiMon of tin eneigy 
liberated on th* condensation of our globe Tim fail 
that presHtiris of 2 000 atmosphrus hav* been found 
to have no anpaicnt influence on the uulloacMvlty of 
radium does no* In his view provide a * (inclusive argu 
raent against the hyjiothisls advannd since this pres 
bure la small relatively to (hone existing In thi Interior 
of tho earth “Engineering 


COLOR ACTION OF METALS IN ALLOTS. 

Ltxn deepens Mu color of copper alloys It Is largely 
used to assist the eopjur In red metals and also to glv« 
gun metal a more coppery aiipearanc* than the actual 
copper content nlom would jiroduee 

Zinc Improves the lasting qualities of lopjur alloys 
hut has quite the opi*osltc iffnt on (hi mlor flial lead 
has 

Aluminium give* a mottled stitfae* due to eryslalll 
ration of that element One tier cent addid to yellow 
brass produces a good Imitation of pale gold 


I’hosphoius by closing the giam, allow** of a htgiu r 
polish on all alloys 

At si me has a similar effect but It Is now only used 
for hjH < ulum 

Dismuth and miuiganesi ptoduee rose (lilted pffeels 
and impiove the liiHtei IUhuuiMi Iihk a powi llu] i fli * I 
in all Hi. whlf eoloiiil me talM giving a wann lone lo 
<»* iman sflwi alloyb contnlnlng /Inc fin oi nluml 
nluin 

Aiulinotiv has a Kfinilar i suit -is iigaids eoloi hut 
it ih a ding* rows ilein nt In iltovh nepililng htiengtli 
Th* roll* sl\* fore* ol inttmony is j ik i 

tojp i ul*b <1 to w lilli alloys givis In* pastil Instil 
giial.i .it In I illng and b Mu casting qualities 
Miiuiiv about I to I | • i **nl uldfil to th hi me) 
aid oidnanii bron/c «opp«i on Mn 10 |iiodu*<s i 
beautiful lose pink Mnle d til* tal with makes fin 
eoutlasts with othu gun nulu Inn s oi sflwi ltd east 
figs Git it ean niilbt he ex lelscd In adding Ih in i 
liny lo tin bai Iv iiioltm Mn lnt* nd* d tot th* bum/ 
mixtiir* 

\ I nus ill* lul nu ullov of iquil jails cl iiqip l an 1 
antimony Is i InauMIul viol Poland illov 1 i h p 1 
1 lus will hut Is loo brill!* for cl. Hi it j til ol a d< 
sign 

Vu tlloy used for objects of ait and wlihh nsim 
I»1 ih fine gold lousfsts of eo|ijKt »- jiuits aluminium 
t paits gold . puts I F Uuchanan in llu Foim 
diy 

ELECTRIC 'WIRES OF ALUMINIUM 

Unlit Kiel eojpei IlUb b* * ll employed eveliihlv* ly loi 
clcctiic, wins win Mi t dirlal uncle igiotiuif or bub 
muiln Ik i tus ol iIh gu if condiii tivlty wlihh mu 
J ihhis thil of inv ot lie i n tal exiepl dlMi AUtliin 
l Hit yuan Mu jilu I ilmiiinmm In liilhn bo low 
tl it It in iv lie adv ml ig oils to ul Unite it fu i p 
l*i III mini ms Aluminium wli nu costs inly 
It tints | i pound owing to th luig slock i < uiiiu 

Jilnl mil llu c st il Iisln j. nt ol n \ mil extensive 

pi od ii In* pi ml* sill 1 m no in i is el (the Is 

te li I ii* I 111* | i | Mbs of c ipp i in I eel ii Minium 

llu (imipiml fu tlu f flowing tubl 

Ila id 

hop] i Aluminium 

llensltv St .7 

Piffle! Ul t Mills* n he h It 0 001*010 > UtlOUO.t 
At ixliuum I ii *1 sli ngth ill 
tons pci tin In Ii -7 to II It lo If 

J liuil ol ilisthlly In |hi iiilugi 
of lensili stu ngth It) lo ii lo b0 

I nngat ion p r cint -to i 4 r * 

Ohnm lists huh of t wu <i 
in* In 1 jng md one squat* uu 
I i in si n n it 1 dig ( i)ii17*> 0 020 

Cm 111 hill e I tin mill is* ot H 
sUtniuo with tempilaiuti 0 00 <i oulO 

Hi nee tlu ohmU li sistdiu e ot i i opp* I win iqualb 
Mat of m tlumimutn wli ol *ioas s turn I" Mm* s 
gu it* i the ttlislitiilion of a hie I would us tit in a 

siviiig In w Igl I ot is jk t e nt In mil l Mi I the 

two wins ot iqii11 n islinu should <(ist tlu » in Mi 
|)ihe ol upiHi must b* only ilioilt on hill ot M it of 

aluminium 111* d* flue in v ol aluminium In t nsth 

stnngth Is hug Iv ioui| insiileel bv Its lid m s so 
tl t sjiHiig ol t) h.un lenglh u n b used fn belli 
III* Ills A l e I tom Mu qil sll* il of flint test tbe 
eili|iloyin* nt ol iltiminitim fat i i Ini lutes jues nls the 
following advinlagis md diHtdv luges 

I 1 fful of Wind— Ilie atiimmi un wli Is nun* 
.iff!(ted by wind Ini mso ol Its gieal i sl/i but this Is 
of lio lmioi11ine with wins anted on wooden lieilcs 
which ulwavs h in mil thin huffle h nt Irunsvim 
slungth loi the usual spurn of I In to ltn Icet On 
vuv small it 1 phone) wins lowivu ill* <fl*d of 
the wind lb i/io gi it to pi mill llu e mploinu nl of 
afun lultini 

II 1 IT* I oi hnov nnd • Although the alum 
lliluin till is laigu t an th* eoppu l* thus not be 
com* nioie heavily coated with snow met lit ab tlu 
quantity if this ilepcstls ih uiiind to 1» IndejKnduit 
i>f th* si/< of tho wlic 

III lollies llu making ot J tints off*is tin chief 
difficulty in the uiiplovin nl or tiliimliuiim Welding 
with tlm blowpi|ie is haiellv juaelhabh The wins 
must be Joint d bv 11 vets spllees ciltndrhnl June Mon 
pleu-b oi clHiaiw A well made splite is g< m tally 
Quito sufflehnt 

IV Wiling—The opuatlon of wiling lb mm h mou 
lastly and qnUkly aiionipHshed with aluminium Ik 
cause of its lightness Fcwci workmen an nqulrxl 
and no honie is needed lo Btreteh tho wli 

V Fff* e t of the Arinosjiluu—I he aluminium 
should ho almost puie ns II 1 m now piodueed In 
I ranee anil Mu Tnit*el mates Her fiHun I the flist 
attimjits to us* nlmninliun wire was due to the cm 
ploynunt or 1m|nne nulal With jam aluminium 
eases or eoiroslon an rate nnd lluv m found to Ik 
due to smoke or ehcmhal vai*ors wlihh would have 
had (be same effect ujeon cthei metals Aluminium lb 
anally attacked by alkalies and cbkutne and should 


not la usid near ■ lumbal fuloihb 8<a uli deas 
not upptu to hav* any iimikul mtlon lot tin nulal 
boon becomes eoveiiel with a ee Ding ot alumina which 
fluids rai biltei jiroiM tiou than the hydrated tai 
bnuatii loi tiled oil eopl* t wins 

VI Insulated (abbs It.** the * nmflllons hi* has 
xdiHiitagiouH us tl. gieuhi m/i ot th* iliimlliliiili 
c title Incmiiis Mu qu intltv *1 In ulciing matcilal re 
quiiicl by tl pi l iint On tb din bind tlu lu iMng 
m onlv tlu** quailed* and lb w*iglit on* It elf Mint of 
i c pp i foe which at jidhtnt |ti s alciminlum could 
Ik Mibstpulid with advuictagi * s| ullv 1 c high tell 

Sinn eabliH which nquiii lucvv lnsccl it Ion 11 hah 

hi n <h inonstc Did thil wlun Ih tide k f ss ot tin 

In Is In* it csed llu thickness ill tin liibtll lieu i nn In 
diminish, tl \| tie c xjie rime lets with l*nsiotis *t 20 
(1(10 (0 out) in ii III lion volts has icon d (hit tin 

MijKiloiify ol iiiiiiuiiim Inc l axes with tin voltcg* 

At inv uml uluiiiciitum wins u clnadv m uhi 
in 1 cam* lie* lulled St it s cud Pcti id i llu In nth 
> ltd* H ■ .111 V 111 111 (MM)0 to 0 111) I volts 


TEHUANTEPEC AND PANAMA TRANS¬ 
ISTHMIAN TRAFMC BY RAIL 

Atom thin $lt.. ooo woith of Am in in nunlnii 

dis* w is mil il ly i nil aim s tin lsthiniisis il |*ina 
ma uu) 1 hiiunhpii in Mu 11 *ul v ii I mi and hi th* 
cahlidai » ii will h iiuhel uilli DmiiiIki tlu t* t tl 
will jnohalili i i h 000 000 In \hIii Of Mi two 
railways will li now tuny 1 night a* i >ss Mi mu tow 
ne*k of Inul Minn* ding North nil South Ann i hi 
thdt il the Isthmus or 1'nnanm Is p mil s In It ngth 
Min otlur at tlu Isthniiib of 1* hit nit* j*< * PM uilhs 
The am at Piiimmi owned bv tli goy< imu* nt Is of 
m ui bug ly il* vote tl to wmk and ti ilfl glowing on* 
of tin * oust mi Mon of Mn Pinama ( mil Mn oM 11 i 
T* burnt* | e I’M) mllih in 1* ngth < oust i in I d elihfly 
with Diltfsh (Hpltil and e out loll* el ill jmrt at 1* i"l 
by th* Mexii ui government was 1 ullt isjimIUIv fm 
lie | in | os if handling ft Iglit h Iw n tlu AtlilDle 
and I’m Hi him) ill hough op*iud it tl b g Inning of 
1007, alnady tin < uihd Hiiout tl aitmiotm wmlh of 
liuiehaiuli e pi sslng * lib fly blwiuith At lant 1 und 
I uifli jmits of tin I ult d Slit K | oi Ih ti ly d 
by llu I uu an of ^Pllhth s of tin Dipaitim nt • f ( om 
ii* i e and I iboi show lint th T*burnt* i*** Tiulwav 
whi h e to s s Iho IsMmiii nt lihumt p* tilth sititli 
i in ji irt < f Al* xl o eui i y lng Mn fi iglit i< * ly* d from 
Mu deiunslilp tin s lilvtng bitwiin th gn il polls of 
11* 1 nit il Sint s and its tash in mil w*"l*in trunlnt 
mill il m llu fli 1 y in of its oj* rillein 1 *»(»“ be 
l \ n onotiiMi md $ 0 n ooo tino woith at mirihati 
dl* m Mu s oiul v ir ions nouly fvnimiioD 
v ni Mi mid m tin in st nt y m will . \. *1 $ tl Dim Otn) 

ll. Mu yalue of fi Iglit e till. 1 by It Tin Pan im l 

IPIli id * ngit, * *1 <bl llv is limy stigg si d ii woik 
In h lulf or Mu Pinuna (mil e ml d In I0ir about 
112 noil (10(1 woith nl tin ii It nulls* iiitguiuMng In tin 
I nit* d St it* s and bound e Ith l te i othi i paits or this 
eountiy oi Ini lor ign eoinilil s In 1 his about $0 no 
t 0 woilli md In 1 ltd will show telit nt III sum total 
llu im ii liandtse in sing mn llu I Mini I ii lallwais 
In I he yeni Muling Inn* nth 1*10 * In lid d $ (ititiiiOdi 
woith oilglnallng on Mn in I in totsl ol Mn i nihil 
SI lies nnd d sMmd foi 1*1 1(1 l* it Itulndln* Imlh 
the Inlt*d Stitcs and foil lgn cotinttt s bnidiitng on 
the Padfh and f_(> ooo (Kit) worth nuglniMng on th* 
T uifle < oast and at Mu ITiwuilan lslmds and ih s 

tin**1 foi llu rash in junta of tlu 1 nihil Slnhs Of 

tl* nu i* lmiidlse • rushing liy way of Mu I’nn iina Rnl 
i< id f i IKIOOOO woith i oy*d fiom tb Mluiti to Mu 
l*i lilt hiuI a HttI. less than A floooio w Mb fi un tlu 
Pailflc to th Atlanth Ol the JO ll id ooo n wslng from 
Me AMsrilh Rid* to th* Pacllle ee> est bv III I in mil 
lim fIDAVOOA w*r* destined to the w t«in |*oils of 
th* l nlt*d Pt it * s and $ 000000 to foi ign loutUrhs 
U< ihif upcili lu Pailflf uitsf of Am il i Tin bust 
mss of tin T« hlinnh |ie e lme iltlioiigli uni Ii hug t In 
Hh ynliu Ilian that of Ih Panama unit In lnd* d 
dil*fly mcrdinndis* moving lidw* i lb m in mil 
wtsliin jiortH of the Fnlt el Slat, i md th* Miwiiiati 
I lands of th* nmilv $ 2 000 000 woith ol in i linn 
dis* passing owr th* Tihmnbjwr line In th lisi il 
y. ti IMP* mu 121000000 wot I It ninud fiom the I*a 
■ ttl* * nd dibtlmd to poils on the *ost*iq eoast of Mu 
iiiltnf Ntnh and $27000 nOO woilli moved from Ihe 
nst*rii end di tlned for Pa* 111 ports Of th $ i 
r On000 woith of mirehandisi t ■ ly 1 at Mu Pa Ifl 
hrmlnus of the Te huatiiejii e inul oy*r Jisnaomo 
worth was from Hawaii b ing almost xdusli ly sugir 
for llu n flnirhs of Phlladdphln and N w Auk whlh 
mu $,000 000 worth origin if* d nn I! Pi, 111 mast 
chi* fly at San Fianelseo he Ing compos* d of mlsidlan* 
ous mirehandfse Of the $‘>7 000 00 1 woith jusslng 
westwardly e*v*i the Tehnanl p * Im $ I non ooo was 
si nt. to juvrts on the Paeffl* eoast Sai Pi in* is* o “Van 
l»hgo and Seattle—and $10oonoo woilli to Haw ill 
New York nnd San Finn*I hio nn tlu <hi* f nut s In, 
(his ocean nnd tianslsthmlan tiallle IkIwkh tlu ■ ist 
em and westun mists of Mu Inlted States—Railway 
and Engineering Review 
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HOW MAN ACQUIRED HIS FIVE FINGERS. 

A HAND IS BUT A PROMOTED FIN. 

BY CARL W. NEUMANN. 


Jut history of civilization )ian lx in defined as tbt 
I thiol v of tli hum in binln and hand Thi brain Is 
tin mast i tin hand Is tin mi unit and both together 
I i i innij t d tli a olid In i u|tlnf( MiIh coni Iso 
d hnltion at must lake an not lo (Miniate too lightly 
Hi shin of tin hand in thi a oik of (onquiHt In the 
\ holt hlHtoiy of lift inohably thi final Hnd decisive 
m toiv has always hull aon by tho Riiatn Intelli 
I nn and I hi re tan be no doubt that tin titafurt in 
loaid aith thi 1 irgoHt ind moat t (lii lint brain aotild 
Ian mad hlimn If loid uul iiiintu of all bin ft How 
uattiriH pun a It hint tin aid of the hind nut prr 
f t miai tation to iiiiiatrial ondltlonH ublllty to llvu 
mild polar lee and null 1 thi hi roi hiug troplial bun, 
to tI hi in Hi an like a bird and to diaiind intu tho 
d 11 lib of thi sin liki a fish to on it min oliHlailiH and 
n ak tin in MihHini nt to bin purpoHi In Hhort the 
di \ lo| nulit hniatiilstli of civilized man lottld 
iipvii luvi bin acquired by thi most gigantic of 
liaiiih a it bout I hi ihMlHtan of tin hand 
Tho history of htiinan iilturp began altli the in 
i ntion of to Is ahon the hint r of the mammoth of 
th 1 < ng tli t fount d a a at on b> (hipping a flint 
mid i ivlll/atlon hts In t hh d In pmimrllm to thi 1m 
I tu\ mint In toolmnklng Thi band that maili an axei 
iv (hipping u (lint and adotnod thp walls of eaves 
Ith rud diaalniH of mlmals subs quently inalpd 

tli V n ih of Milo and (h Sistin Madonna iritltd 
I aimi h and titles lonstiuitid tsila ijs and attain 
shl|H and urslli h alaavs utiil t the dilution of Its 
iiinsiir th brHln 

II n e It is not mu prilling that tli lutninn hand ns 
a II ns tin human liiatu aaa long ugstd d as upie 
hinting thi highest stage of otgault d nlopmtnt But 
Mils \lia tins b in found iiioiipouh by j al .ontology 
I i tin kilm i of xtimt anlmalu and plantH 
In ISli Ih ig foot| tints of p iullar foini am dta 
util d In tb sanilstiitn of lllldl uighaus n Agis 
ugo a \ tv li avj unimal must bat a ilk d ovi t Hum 
lot and Inti t s d Its f it tie ply in the mud ahlth 
siibsuiu nth laid n d Into ston At a still lati r 

litlod a s ond lay t of mud floa d oter thi Aral anil 

haidin d in turn so that bitli the negative and tbo 
I mil It t lin i i s tin ot tin mild and the east of thi 
inlmals tut ha\ bun pit spi\ d fh tin tao strata 
'tint is nothin* uonileiful In this proetHS and Its re 
stills Tit i niaknbl elietimstani p Ih the striking 
t s nthlanu of the lata ltlnd fee t as a II as the Bmall 
fot f I of the animil to human hands alth a thumb 
onosable to the olh t ling is the varimrn Joints of 
a Ith h an il nth dfs iinlhl In the intitesslons 
Mitts slmllai fun pints lm\ Hlnu b n found and 
mi) i via ontological tints urn imiialm. sprelmins of 
tl in hut no bon s cn utliei u mains of the animal 
1 tu b ndlsimti d Hit mvst n iiih e uatuie ahith 
I is I ill l tin d ( hnolhelium t hand animal ) upper 


mth 1 ft nothing exit pi It footplntb on the sands 
of time 

lint although later palnnntologli tl ri team lies have 
umliibutid nothing to our kntiahdgt of Iht Chirev 
tli iluin they hasp tonlilbulid gristly to the history 
cl tin hand Wt now knoa that prt ht nsllt hands 
alth a thumb oppoi-ubli to thi other four Angers atro 
losstsstd not only hv thi ( hlrutht rtttm hut alno by 
unions loatr mammals and amphtbln and by the 
t lemslroils diagon 1 kt HHtirlans or r< mote age s lie net 
tl hand is not tin txtluslu ikmsc salon of man and 
t mnot be regarded as representing the hlghpst stage 
if development 

Iht most Important acquisition however la the 
Itoahdgt that the extremities of all terrestrial ver 
tebrates art constructed u]ion a uniform plan alth 


five parts one of whirh Is opposablo to the other four 
Whether the original hand or foot has been developed 
(or degraded) Into the daw or wing of a bird tho 
wing of a hat the tin of a a alt us the single hoof of a 
heme the double hoof of a goat the triple hoof of a 
thlnoeerob ot the quadruple hoof of a hippopotamus 
the farther baikaaid the aneesttal history of any of 
these varied foima Is traeed the more closely dots 


the number testmhh the human hand altli Its five 
fingers 

I he logical rone Hanlon Is I hut all of the higher vet 
tebrates ate de see tided from a uimtnnu gioup of an 
editors having flveflngeted extremities and opposible 
thumbs This gtoup must be older than the ( hito 
thcrlum whose footpilnts are found In the 1 rlase.lt 
roekH In the fatbonlf rous pet lod hundreds of I lion 
sands of years eat Her the dense forests hat bore d 
many five toed amphibia whose skeletons now adoin 
cut museums Hence the liand with five flnge is must 
la\n existed in a still earlier period the ago of Ashes 
befote land inlmals had been dev lots d 
Can the human hand have originated in the An of 
a Ash’ Setenee ansaeis tea and points to a very 
Interesting amphibious cicatuie the Australian mud 
flbh (( taloilnn) ableli his b««n tailed a living fos 
Ml beeause II Is the eolc icmalntng rnpiesentatlve 
rf a gtoup of animals that flourished In the beginning 
of (he (arbonifcious petlod The Coiatodus posMHWb 
tao systems ot lespliatory nppaiatus In the rainy 
season when tho bed of its native stream 1s Ailed 
alth water It breithoe through gills like a true Ash 
but in the dry season It breath.s through lungs Ukc 
n land animil These amphibious Ashes appatenlly 
ipprtsent a stage of transition from aquatic to terres 
trial forms of animal life and among them the poa 
BesHor of the first five Angered hand must is. sought 
The eebbiated comparative anatomist Kail Oegen 
haul proved that the spines oi lays of a Ash s An 


eorresieond morphologic ally with fingers or toes The 
fins of most existing Ashes contain many rays and 
are very eoraphx and highly devslo|H.d swimming or 
gans but the flns of Ceratodus and its extinct near 
relatives ate very much simpler It resembles a fern 
leaf or a feather and is composed of a single stout 
cartilaginous midrib which bears on each side a num 
her of slender Jointed appendages 

The Ceratodus has four of these primitive flns which 
appear predestined to dovtlop into legs and upon 
them it often raises Its body from the bed of the 
stream 

If some ot the mud fishes of ths Devonian period 
habitually used their flns as legs and walked on 
them the midrib of the fin and such branches as 
1 tovid especially useful in walking would bave been 


preserved and strengthened in their descendants 
while the other branches would have been eliminated 
by disuse The result would be a foot with a larger 
or smaller number of toes I he number five, which 
forms the original basis of subdivision of the feet and 
hands of all the tei re atrial successors of the mud 
flsheH must have proved most advantageous, for some 
reason yet unknown 


The evolution of the human hand Is tllustiuied bv 
Tig 2 The fitst illustration (on (he left) repre 
sent a the An of the Coiatodus and the extinct mud 
Ahhes The second lllustiatlon n presents the, pee 
teral hn of a lisa ane le nt Ash ftuin which ateoidlng 
to tiigenbaur the hvt Angered member of the am 
I hlbia reptiles and higher v rtebraies was elevilo|Kd 
bj the elimination of the paits whirh are not shaded 
in the illustration Gogenbaurs circuitous method is 
i*Jetted by later biologists who assume simply tint 
the midrib of the primitive An bee aim a thumb and 
lour of the appendages on one side became Angers as 
ib Indicated by the dotted Urns In the third lllustra 
t on which represents the hand amphibia The 
skeleton of a gorillas hand Is shown In the fourth 
and that of a human hand In tho flfth Ulnstratlon 
Whatever the exact course of evolution may have 
Ism It appears evident that our flve flnge red hands 
lo ahleh ae owe our decimal Bystem of arithmetic are 
Inherited from Devonian mud Ashes that lived millions 
of years ago—Translated for the St n ntific A untie a \ 
hi 111 e mv st from Reclame Unlvotsura 


THE TATE OF THE LONG-HEADED 
BLOND RACE 

Tiiv Royal Anthropological Institute of Ore at Britain 
nnd Ireland was particularly happy In Its eholte of 
Pror Gustav Retilus of Stockholm as Iluxley leeturcr 
for the eurrenl year Ho Is a son of Anders Retvlus 
who In 1810 divided mankind according to the shape 
of their heads Into Omtu I)UU hot phalu and O ohi 
l>ia<ln/< phalu and thereby laid tin foundation on 
v huh the great suporstructun of modern e runlologv 
has been reared In delivering thi Huxley ltelure al 
the new premises of the Institute In Gloat Russell 
Street Prof Re t/luB dealt with the Imre aw of knowl 
edge regatding the origin and distribution of Mu l ope an 
races ahleh had attended the application of the mclh 
ods intioduced by bis father A recent survey of re 
erults for the Swedish army revealed the fatt that 87 
per rent of the Swedes an longheaded while 7J per 
cent have fair hair Prof Retilus regards his fellow 
countrymen as a pure representation of the North Eu 
ro|n*an race—a race still found in Scandinavia north 
Germany and Britain but at one time spread widely 
over Europe from earliest neolithic times downward 
They may be regarded as the aborlglnos of Europe 
not as at one timo widely believed Aryan Invaders 
from Asia Prof Retilus agrees with those who take 
a gloomy view as to the future of this ant lent race 
The qualities which made them great In the past are 
Just those that unfit them for the routine lifo of an 
Industrial civilisation The round beaded dark haired 
race which has replaced them in central Europe has 
gained its vie tory by the possession ot superior Indus 
trial qualities, a superiority that threatens ultimately 
to ovc rwhelm the fair haired northern European stock 
Prof Retriue is not one of those who believe that an 
Industrial mode of life tan alter the shape of the head 
or color of the hair, the evidence In support of such a 
hypothesis la altogether unconvincing Such questions 
of the very greatest importance to industrial nations 
can be settled only by a comprehensive physical sur¬ 
vey of the people —Lancet 
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ANOMALIES OF VISION. 


SOME CURIOUS ILLUSIONS. 

BY A. GRAEF. 


TnK esse with which erroneous judgments are 
formed from ocular impressions is strikingly Illus¬ 
trated by a common experience of bicyclists traveling 
along a straight road through a rolling country. In 
tc lling up a hill tho bit t (-list is prone to cherish a fal 
larlous hope that beyond the summit he will And a 
down grade suitable for easy and exhilarating coast 
J\g In going down hill, on the contrary, he feels sure 
that after teaching the bottom he will be compelled 
to climb a steelier hill than he actually finds there 
In each case he discovers his error before he has 
leached the top of the hill or the bottom of the val 
Icy. The second error Is commoner and more marked 
than the first, and both are Increased when the road 
is bordered by trees which conceal tnueh of it from 
view. The liability to error is less when the road is 
curved 

The traveler, in ascending a hill and looking ahead, 
apparently sees the row of tree tops beyond the high 
est point sink very rapidly below the level of that 
loinl, and concludes that the hill falls very steeply 
on the farther side Bat the distant trees really sink, 
rot below the level of the top of the hill, but below 
the prolongation of the ascending line drawn from 
tho traveler’s eye to the highest visible point of the 
toad This Is Illustrated by Fig ! A. In whleh n Is 
this highest visible point, n the eye, and nab the In¬ 
clined line of vision, below which nothing can be seen 
The traveler, however. Is apt to assume that his view 
Is limited, not by this lneltned line, hut by the horl 
xontal line ad. Hence, assuming the trees to be of 
equal height, he pictures them and the road as lndi 
caled by the dotted lines in Fig 1 A In this, as In 
most cases, the highest visible point, a. is not the top 
oi tho hill, so that the road Immediately beyond a 
actually tuiccnds, but It appears to descend slightly, 
carrying with it the house whleh crowns the hill, the 
lower part of this house being below the line of vision 
The error Is intensified by the effect of perspective, 
which shortens the more distant part of the row of 
trees and therefore makes It appear to desceud still 
moro sharply (Fig. I ft) and the concealment of the 
surface of the ground by the small prominence at a 
removes the usual means of correi a the error due 
to perspective. 

The flvercstlmatiou of the steepness of a hill whleh 
Is approached along a down grade Is due to simllai 
causes nnd admits of a similar explanation The hill, 
indeed, may exist only In the travelers Imagination 
The road may appear to rise beyond the steep do 
scent, though It Is actually level or oven slightly de 
wending. 

When wc look at a point which Is lower than the 
eye we estimate Its depth below the eye of the angle 
between the horizontal and the line of sight which 
leads to the point The smaller this angle is, l e, 
the smaller the effort required to raise the eye from 
the point to the horizon, the higher Is the position 
which we ascribe to the point. But as the point, with¬ 
out change of level, recedes from the eye, thlB visual 



angle diminishes. Henrc a distant potnt appears 
higher than a near point on the same level Thus to 
an eye at o (Fig. 2) tho point b appears higher than a, 
r higher than 6, and d higher than c. In other words, 
the horisontal line abed seems to rise as it recedes 
from the eye. This Is a perspective Illusion analo¬ 
gous to the apparent mutual approach of two receding 
parallel lines of posts or trees For this reason a 
brook flowing sluggishly along a nearly level bed may 
appear, to an observer looking downstream, to flow 
np hill. From a tower erected on a wide plain the dis¬ 
tant hortson appears higher than the ground near by, 
and the plain assumes the appearance of a vast shal¬ 
low bowl. A German traveler. Von Blnder-Krlegl- 
Steln, has given a graphic description of this effect, 
as It is produced by the great llanos of Brazil upon 
an pbetnrer standing upon their highest elevations, 
which do not exceed 160 feet This hollowing of the 


landscape Is still more apparent to an observer look 
lng from a balloon Major Gross has observed that 
the apparent curvature Increases with the height of 
the balloon, and with the thickness of the layer of 
mist which always covers the carth'B surface Some 
limes the effect Is so pronouniud that a part of the 
horizon is seen above a low lying cloud Thtx appear 
ancc, with which most aeronauts are tamlHar, Is due 
to atmospheric refraction In general, the pern II of 
light which extends from an obtect on the earlhs 
surface to the eye of an observer in a balloon trax 
ernes atmospheric strata of continually dei reaslng 
density as It ascends, and ronsequ' ntly assumes a 
(urved form, with its concavity directed toward the 



earth Hence the object Is apparently elevated, the 
more so as its horizontal distance from the balloon 
increases, precisely as the immersed paction of an In 
c lined lod partly covered with water appears to be 
lient upward The apparent concavity of the ground 
Is therefore Increased by refraction, but this is not 
Its sole cause, for the deceptive appearance Is often 
p-odured when the elevation of the eye above the 
gtound is too small to Include any appteelablc dlffc i 
tnce lit the density ot the air 

An Illusion of similar character affects persons who 
live chiefly Indoors ami are not in the habit of look 
lng straight ahead toward a distant horizon Such 
persons often bend forward with their heads lowered 
This attitude may alfi-et their Judgment of the horl 
zontal direction, which they assume to coincide with 
some such line as o u (Fig :i) Instead of oic Their 
horizon being lowered, the visual angles of low lying 
ohjccta are diminished and every such object is ele 
vated, to an extent proportional fo Its distance ficcnt 
the eye This is Indicated by the dotted lines of Fig 

A, while Fig 3 B Includes also the perspective crowd 
lng together of the more distant objects Home Biich 
distorted view Is obtained by the eltv dweller, who 
with his habitual relaxed bearing ga/cs down a c-oun 
tn road from a hill top, hut If he holds his head erect 
and looks forward horizontally tho road appears to 
sink and stretrh This change In appearance proves 
that the former apiwrent elevation at thp road waa 
caused, at least In pari, by the attitude of the ob¬ 
server Sailors and jtersons who live on broad plains 
are, according lo Von Binder Krleglsteln, much less 
subject to this illusion than (he Inhabitants of cities 
and mountain regions The degree of the error is 
Influenced b> various c lrrumslanees The road ap 
I cars to ascend moic steeply when It Is shaded liy big 
trees, when (he observer occupies an elevated post 
nnd when the landscape Is uniform and monotonous 
Alternations of forest and meadow, c rops of different 
colors, fields and roads give evidence by which the 
erroneous Judgment can be corrected. At a great dn. 
lance from the eye, however, these details become In 
distinct and finally unrecognizable Parts which ate 
equally Indistinct appear to be at the same distance 
from the eye, but the angular elevation Increases with 
the real distance. The result Is thal the view apix-urc 
to be bounded by a steep border If the details of the 
landacajie are obscured by fog or snow this border mHV 
rise at a comparatively small distance and a slight 
Incline may present the appearance of a steep hill 

The apparent elevation of the horizon Is most atrik 
lng when a wide expanse of water Is viewed from sn 
elevated point In some cases v -ry ivecullar effee ts are 
produced. On the southeast coast of Holstein is a 
|K>ulns‘ila, which is crossed by rows of sand hills, run 
nlng from west to east. A road crosses these dunes 
nnd affords glimpses of the sea from several of the 
valleys A stranger ran hardly resist the Impression 
that the sea Is higher than the valley and on the point 
of submerging It 

It la extremely difficult to prove whether other per 
sons are or are not subject to the same errors of this 
sort that an observer may have detected In himself 
When questioned, the other person Is apt fo reply with 
a curt and careless negative or a polite and equally 
careless affirmative, according to his disposition. And 
the subject does not admit of elaborate discussion, as 
It concerns Impressions which are purely personal 


and alao erroneous. There Is even dangei dial an In 
tlospecflve person whose attention hut, been called to 
the subject may create In himself eirnneous iinpies 
slc.ns which did nol previously exist OI <s|H>ilal 
value, therefore. I- the voluntary uninfluenced testl 
ntony of Von Binder Kileglsleln and of persons who 
seemed to see water run uphill The most vuliiatile 
olihcivatlotm are those which ate made urnonsclously. 
In cases when the erroneous Impiession Is so stio’ g 
that the discovery of the tiutli produces a feeling of 
Hiiprmn Translated for the He ii miiic Awiiikcn 
Hi iti i wi st from Prometheus. 

A CASE or SAPID VARIATION OF 
AN INSECT SPECIES. 

An experiment pet formed by Marihal last year has 
reopened the question of the formation of a new 
species The ixperliuent was made with Litantum 
tahtnutrum, a < act Id which Infests the acacia The 
core Ids form m family of hcmljiietous Insects which lu 
eludes the cochineal and kermes insc-c ts The- Intamum 
resembles the eoehlpeal insect, from which It differs 
chiefly In the curious life history of the female which 
dies and becomes transformed Into a sort of shield 
fastened tightly over the eggs and the leaf which car 
rlea them, ho as tn protect them very effectively /, 
lobitnaiurn has been known only about thirty years, 
and ft was described as a distinct species in 1X90 by 
Douglas, the leading authority on this subject It Is 
improbable that this species jircvlonaly existed on the 
acacia for an the insect Is as large uh a pea, it could 
not escape observation, both In Kurti|>o and In 
Ann ill a, I hi home of the acacia Hence It has lieen 
congested that this spec teg lias been developed iccentlv 
from anolhei species of Lotanium Marchal conjee 
Hired that this parent 8|>echs was Ihe very similar 
t. onm which Is a parasite of the jieach the rose and 
the grain* vine* 

At lording (o Cosmos Mari 1ml plated on an acaila 
tree (taking proper precautions for Isolation) a lajlttg 
female of I, torm Tli * c-ggs were laid and the laivn* 
developed upon the acaclu When the Insects had at 
tatned the adult stage tout of them were found ldenti 
cal with L ioAiiimimm Heir, then thlB type were 
ccrtainlv produced by A onm Marchal did not suc¬ 
ceed In accomplishing tho reveise transformation by 
lilac lng h tohmini um on pencil trees, rose bushes or 
grajH- vines He concludes front hi« observations that 
f, u/btntarum Is oulv a variety of L coral Such, 
indeed. Is Ihe common method of regarding such phe 
nnmena In systematic zoology but the advocates of 
the theory of mutation prefer a diffcicnt inlerpreta 
tlon Ouullery and Mesnll see in Mils result an ex 
ample of the formation of a new siiecieH bv adaptation 
to now roudltlonH In the absence of experiments of 
this kind, the system.it 1st h had regarded /, rohmuit um 
as an Independent spec lea and it may he suppose d that 
more than one species, distinguished bv them would 
give similar lesulis lr similar expeIituents were* per 
foimcxl, The formation of a new tvpe ts furtlieimore 



a confirmation of the vIcwh of Isvmarck This experi¬ 
mental ease, though very Interesting cannot settle* the 
fundamental controversy between the advocates of 
fixed species and 'he tranBformlsfs, but it may l**a,l 
to a more precise* definition of the characteristic ele 
menls of a botanical or roologie.cl species 

A type of IsH'lanch6 battrrv has been patented In 
France tn which the present electrolyte of sal am 
tnonlac Is replaced by chloride of manganese It la 
claimed that the cell holds up much better in this case, 
and that tt can be Hhort-rlrculted without haim It 
baa no consumption on open circuit The internal re¬ 
sistance of the battery Is low and It has a large er 
fectlve yield Besides, the liquid does not freexe In ex 
treme cold. A novel feature lies In the fart that the 
exhausted battery can be regenerated by charging It by 
an outside current 
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VENUS AND ITS PROBLEMS. 

ITS ROTATION AND ITS POSSIBLE LIFE. 

BY T. J. J. SEE. 
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t on )i noil would In liki h to pi in tlisoliili Iv ilnlslvi 
fi i it it. 11 list tidal lilitlnn is an ill itlvi iIIUm In 
in iillt v int ill mt it Ions it tin litnlus hiali us vvi bud 
In tli solat svsti in 

Willi tli s ( v i w it.litv | iobi ms hanging In th 


I tl it 


that 1 


t tin 


it i lot tmt than inv uilut plain 
sliidv I it Is tin linns mi n Impm tnnt tli in Mirs on 
v lit Ii in li stow mi min Ii ittmtlin \nd not mn Mu 
inn visit it llulli v s iiuiiil Isllktlv lo glvt us|Hiina 
t nl diln to In luiupunl vvitli a unity uliilib ilitu 
n ittulIon ol lln iiitallon pitlod of \inus 

It i tin nioi ii in uk ild Mint so llttli attention lms 
I in fclvtn to \ i ntis hoi nisi it Is i isllv within i< ub 
it i v 11 v nml inti sl/ul tilisiopi I tol ildv oust ob 
s inis bin onsldmd Mu study of I In plain t i liopi 


Ind Mils iilulnlv is t 


I t hi i 


but illligi mi mil gnml itmnHpluib conditions ni n 

i nil i <1 lo gt\i diti if III gnatisl v a I in and tiny 

mi Ilk I) to Ii g it Ii i il |i> unit mu who siI/ih tin 

11ipoi tunitv it tli 11 snt lnlulor i oiijiiliitlon nr 

Wi kivi In low a disiussioii of (In p noils found by 

si vi ml nbsi ivi is sum tin Mini of l isslni In lbb 7 but 
v ill flist point int lit tb]oi lions lo i |iil>d of cbout 

• in duv n t.il il I v i v ill wilt is Hi i ob|i i lions 

ii t on tli i los igii • ill nt of Mu (yllnic in dnv with 

oiu IiiiisIiuiI tinv and Mu poshilillily nl pinodu ill 
nptlon but Ihosi ulv lining siali vims iviibntlv 
I ivi linn \ain Ini d Ml iingiliU l Minis if Sihimtri 
( I V) I t | and an niiuvv u of tin lui I Milt thi plu 

i mm im of lb nidi million 1 1 tin loutluin lioui to 

wlilili In gm so iiiuih ittiiulon si u i lj ulniits of 
ail mil i pn l it loti hisiil on in u optbnl illusion flu 
liuli nt ill in ol Mu hi utli in lioui ih v iv plum mid t 
good londltloiiK an I no tlivlmiti ol opinion is possible 
among vi«ti in il ob ivu fui I Invi invsi If oh 
hiivid Mils nidiul iiloii vuy plainly wlib Mu _t lnth 
iitiailor ul Washington anil itiiuli a ill an lug of II 
linost id iilnnl Willi llios ylvm by S bio l i In Mu 
I liilosnphli il I iuiihiuMoiis of Mu Koval So li ty fill 


In om of hi i mrds Hi Inm 
11 hiinui I Inns 1*1 |>p U"L 

dint il ion plainly disni | m 




, Is ill 


alts t Phllosopiiliat 
lit hi siw tin in 
about 11 y n min 
wo su usslu days 
lints iiilnut s 


Notblni 


ntnd lit it Mu ( yllu 
bolt i than tli t< 11 all ml 

In imklnK tbi si mild • bs nation on Mu indi illation 
d tli limn Pibiuaiy «"tli I M hi w »s unaware of 
In Mini riundid on Mu pitvious dav and thus all 


Iiihs or proposal salon of mind was avoided 

It must la admit Ini Dial a day of 2. houts 21 min 
utis fot Vi hub luimot iHKilv la explained by a dtnp 
Mon bor why Hlioiild thi dllfiicnt obacivets all naih 
about thi sanu nsult giving a day > minutes shot ter 
than oui tinibtrlul day Instead of a dav of almost 
ivutlv 24 horns' hvhhntlv no Rood ttnson Lan hi 
dshlgm d for assuming that expirhnccd pluueiaty ob 
s i vi ih suili SH Si Inis ti i will dn clvid 

Il on Mu otlui hand wo turn to Mu modi in spot (to 
hiopli ohsiivittons wi find Mu in In mntllit hiooiik 
tin nisi Iv is Hi lopolskl tound IndlinMons of a pi rlod 
slightly shorti r than a diy lA N °b41) wlilli Iowell 
and Sliphir up ating flu obhi nations got no indl 
i it ions ol i i ipld ini it ion (A Is ls*M ) Si hiapuri lit s 
visual obsi i v tl ions (A \ IHM) an not as lomluslvi 
a out mlglii wish and I moll (aim torejnt his tally 
limps ol Vi nus as llltihoiy (A N 1X2M 1 hi only 
iIhii ivtdtnii that wi havi Muicfon Is the early ob 
si nations of Hi him Mr whlih an nnmrkably ion 
vlmlng and thi Inti l obsi nations of DeVito whlih 
i until in Hi hi u ti i s wotk in ivtrv rispnt Hihimtir 
found th» linn of mtaMun to hi 2 hours 21 nilntilis 
I hiiouds and D Vlio i hanged Mils pi rind by liss 
Man n si i ond his final iihiill hi lug 2i houni 21 inin 
ulis 21 <m hiinndh 

Finallv II tiiav hi adth d that T havi diterted a thi 
intbal i tusi whlih would it nil lo muki thi rotation 
of Vinus mon laplil Man that of Mn earth whlb 
tint of Mai would hi slown but it Is uot tdvlsahli 
lo go inti Milt it pi i si n t and wi mnlint nuisolvis 
v Ith disiiihsiug tin old obsi mil inns and pointing out 
a | Im ol work within thi naih of an liulustlions 


DEEP-SEA LITE. 

STRANGE INSTANCES OF ADAPTATION TO ENVIRONMENT. 

BY GLADYS GRAHAM MURRAY. 


Vim i Mists nt olili it dnvs win of ih opinion that 
ti n wn in ihsinn ot lit. m Mu dnpsiiis lodiv 
Hits Minn is known t i In m orn 11 and tin but (hat 
t ib psia I,tuna i \lsis Is timlllHi lo ivny zoologist 
1 In illation nip biivvi ti anltmls and ilulr mvnoii 
t ti tit Is i hull |n I wlibb ib si i v i s Inst itt ntlon foi 
lililt Ii v III M* an limits im dll v tlumsilv s In Mu mndt 
lions null l whlili llnv II v i It tstlnrifiin ml* listing 
tomnstdii tin phvstiHl lOUdiMoiis of Mu iniglilv dnp 

10 tin si niimiiiih dopts no sunlight i in pcmtiati 
Im it lias b in i ikoiud that nil* i a di ptb ol five hun 
dml luMitmih (Mini thousand lull tin suns iavs will 

11 uiiHlih to piitii Mu ti wav Sui Ii illuiiilimllon as 

i \i ts In vi n dn |i vvateis is dimlitliss dm to Mn fait 
that ni inv <b p si a fish possess phnsphortsi.nl or 
gnns 

I tit Inti Sit \\ yi llli rhonison wrnti that aftn In 

1 It ( apt \i tilt islands Mn sm was a bla/o of phos 
I b it s n i I In i wiih no ■iiikiii unit although Mu 
tiig lit was piifullv i It Hi lln 1 uni i r of Mu 

1 IVI ns w is fiiilv iilipsed by that of the sea It was 

isy lo tiad th Sinallist print Hitting at thi afti r 
t it In my iabln ind thi hows shrd on lilhvr side 
iiipidly will timg widgis of rndtinn 10 vivid as to 
tin iw thi satis and iiggmg Into dlstluil lights and 
bailows 

II i luihphoresii in t sm li hh Mils exists at gnat depths 

ii ii i omits foi tin vvi 11 di vi loptd mis md hiilltanl 
minis of sonn of thi dnpsta animals mi tin othir 

I mil i lugi piopintiun of thi ibnl/ ns of Mu ilei p 
pi s i s i itlu i no i vis or t yin it dun d to im ii vihtlgis 

Al gnat ih pths Mu ri Is no itimi tin nl ol Mn water 
in ildis an Tilt nml no gabs blow in rnfili tin bottom 

II tli abvss Owing to thi nbsinn of sunlight plant 
lift i asm to exist anil a vast siltnn must nlgn |h r 
I < tinllv It is diffltull to nall/i (hi itimunat pres 

nt <f siuh ibips for at a tb pth of tivtt two thousand 
llv Imndri il fathoms (flftmi thousand Mine hundred 
ti ti tin pn satire pi r sqnari Ineh Is two md a half 
tin win n is on land Mu picssiin exirtid Is under 
I Hun pounds pi i sqimn Im h Should lln lisli time 
foi Inlmbltlng thi so diplhs g.l tarried upward lo the 
sui fan the swimming bladdtr becomes great I' ex 


landed and whin Mu v t< uh davltghl genetally buthls 

II ih lntnesling In mnsiiler tin iiiuslion of Ih. (im 
pi i linn of Mu st l I) ip w il r ts Mw ivh viiv mill 
but owing in Mu tntluiii t of polui iiiikiiIh I hi it in 
pn atm i foi a g iv n di|ih may not bi thi sann R< 
staiih lias shown (hat in Mu Atlantic Oiian Mint is 
i sluing pit ilimi in mi i nl Mn Autanlb polar turn nt 

rill i iipti of Ih d tp s i i mniposid nt difliieni 
n uds and o i/c (doing till i oo/i is that whhh is 
ilib llv mmpostd of thi hills ul that nilnuti animal 
III* Mu ftnainnnf i 11 is tound al depths ranging 
Mom five Ii ii ml 11 d to in nlv Mini thnusiuiil fathoms 
in quitoiial uid It nipt nil 1 Hit mbs but not In An 
tn iias Mn tv flv< pi i ml of this oo/t is madt up 
of i ai bonnli ot lilli 

Hit m i iiioui si ol -it a tb posits is llisl known as tod 
mud I his is said In i xhd owr out third at Mn tauhH 
‘uifuf Tin slillsofllu diffinnt inlmals an ailid 
upon by tin fm inibinl mid whli Ii sea want mn 
tains and Muy an ipibkli giuund down bv this power 
lul solve nl A lint lit x oo/e Is iHdlotarlun oo/e ill whlih 
almnsl no Man of taibonale of Unu is fnuud this or 
• urs In iht di • pt si walers of the rentral and wesli rn 
railtic Ouan whlb in thi dtep water near Mn Ant 
an Ih i In In a diatom oo/t Is found 

7oologlsls of to dav maki a siiecial study of iho goo 
giaplibal Misti Unit mil of tirnstrlal animals mapping 
out the world Into dilfennt rigiona and BUbrtglons, 
but time Is always some dibatabli ground for Nature 
has no sit limits and om fauna will gradually lmrge 
lulo another In Mu sin no mountain ranges or great 
deserts ail as barrbrs constqmntly the fauna or the 
oiean vaiiis auordlng lo the tt mperature pressure 
Mu amount or light thi salinity of the water and the 
food supply 

Three gieal primary /ones are recognised These 
me thi t’elagh thi \nitu and the Abysmal zones 
The TMagli rone Ini hub a the BUi>erth lal waters ofsall 
at as whlb tilt Norltic lot shallow water /one) era 
braces all di plhs liss than five hundrid fathoms in 
tludlng inland eras shorts of great continents and isles 
and shallow banks in the great oceans The last we]] 
marked /one is the Abysmal, which' extends from the 


imfithom line to thi greatest depths of the wean 
II 1 Inter.sling lo rnnsldei thi views whlih an ad 
vanud bv naturalists is to th oiigln of Mu miglilv 
abvsuiul fauna ind the quistlon ailsia as to wlutliii 
tin unoiis rnntuna that livi at sui Ii mightv depths 
nmnv of thmi in total daikmss—ait tho ltninants of 
thi lauua id slitllow piehlstoib scat. oi an Ihi pro 
yi mints of the shallow watei population Tin explatia 
Mon which is genu ally am pud and whlih was put 
forwud bv the luti l»iof Motuly Is that tin. fauna of 
thi dnp hi a lms Isen di lived from siuitsslvn liiiml 
giatlons or Ihi aniumlH inhabiting thi sliallow watn 
and this thioiv Is greatly sticngthiued by the fait 
that as a ink thi die pm a luuna is mmh licher in 
the ni lghbuihood ot land than in ngions far from it 
Marlin animals pursue Miipi great modes of life 
lheri arp those--sui h as the Jelly fish oi mi dump— 
> hlih float and drift with thi lurnnts of the sea and 
arc sc at c el y abb todetcimlnc for the nus Iv* 8 the dlicc 
tlon In wblrh they travel This poitlnn of the oceans 
fauna Is called tho plankton while the nikton aie 
those nnlmalH which ati callable of vigoious swim 
ming movements and are able to migrate freely from 
one part of the sea to anothoi Lastly the re are those 
animals which remain as fixtures or are only capable 
ot crawling over the rocks or sand and to this group 
lln name of the benthos has been given 

It Is interesting to look at the lolors of the skin of 
the dlfft rent deep-sea animals which vary to a remark 
abb extent In the separate groups—some brilliant col 
ors biing found In eeitain eases and In otheis a som 
her hui predominating Among the mollusia violet is 
the prevailing color and In a specimen brought home 
by the “Challenger expedition a roseiolored deni 
zen of the deep was reported Various shades of red 
seem to prevail among tho Crustacea while the large 
eggs of some of the deep sea genera were of a brilliant 
light blue This latter color is very rarely met with 
In the fauna of the abyss To turn to the deep-sea 
telly fishes, deep violet or a yellowish red hun la said 
to predominate, while Agassis reported a particular 
species as being remarkable for the light carmine tint 
In speaking of corals and deep sea anemones, the same 
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itutlioi i* (otded that ' some tl» «i» corala wer< scirlit 
ii,ep flesh colored, and pinkish orange 
The >y <h of (ho deupsia Inhabitants have unde, i gone 
some curious modifications In the majoiity of eases 
It la usually round that tho *yts ar« olthor very large 
0l ^oiy small A sixths of fish dredged up from a 
Mhptli of over one thousand two hundied feet tty tho 


Cme uftiiie e xtwdltlcm peiteeee htee d a tall eif well duel 
eipid eyes till shot I lootxt ilkx III some c exes tin loss 
of sight ih gnallt mtupt iisatul ley the high eh ee lop 
mont or the tie (tie ni gaits which proliably iwtsx sx a 
viiydeluat sense of (oik h 

Miny deep cn iniinuls have (he pnwei of emitting 
phosphoiiHcint light home potexeSbing dl.tluil oigatm 


47 

roi this put pose ( e Haiti slink eeeiite a highly phos 
plieite see nl sllnu III thill ski llgliitelx whilst other 
deepht.i lish displiv < in toil ye Ilk oil mis down the 
bides of the body fmmint, us it win a set li sol minm 
tut i bull site Innti rtis \gitn oth ix poxxlsh glaiulii 
ltr organs hi hind the <yes ot on the head and bhoul 
dets chambetss luutiiul 


SCIENTIFIC FACTS ABOUT EGGS. 


THEIR CHARACTER, SELECTION. HANDLING. 


Tin rules for telling eggs with the candle from now 
on sro ns follows 

loityclgnt hunts Uv this time the opium white 
membrane which mu icumin the gum has spwud will 
over the top or the yolk, and the egg Is cpiiti ilaik ot 
heavy belote the light Ulood upptnrx at ibont this 
IHilod but Is clifhcult ol detection with the candle 
unless the getm dltb and the blood ting btlcks to the 
membrane of the egg 

itliee dnyte The candle shows ehunges tn this egg 
that are apparent even to i ltovlii An expelleitceel 
cnndlci will havi no difficult) In bieing th blood ting 
through the shell When bioktn th blood ling lb thn 
prominent feature and Is as large as a nltkil Ihe 
yolk behind tin memlnant lias lK<oine wat ry 

1 uur da) s 1 he body if t lit i hi k lie i otni s \ tsibh 
to llie taudit r and tin pmnilinnt t idlullng h sxl ms 
selb nre scon Upen In inking the volk Is found to lu 
half coveted with thi sat iimtiilntng w iti 1 

111 de velopmc ntb gtvi n alioM ee ut at u ti mpe ratlin 
ol 101 deg |* As tin tempu ituii Is loweied lln 1 it 
of ehuk deve lopnieui Is returded but at any teui|x 11 
tun aboil TO deg thick de\i lopnnlit will punted far 
enough to rouse setlous tujuiy lo tile quality til tile 
<ggB 

1 ur comm lilal usis the t iistom iry giouping ot iggs 
in legald lo heillng Is 

1 No lnni shown Cannot 1 h lolel nl tin emelte 
irom fnsh eggs 

A light floats Hist graili that t an hi si paint'd 
b> handling < orre bpondlng to about e lght< en to twenty 
tout hours tin ubatlon 

I Hull) floats I bib group bns no elistliutlnn Irom 
‘be pti" ding exit pt nn e x igge ldttnu of tin s line I a 
tuns 1 In si iggs an objuilnunhle to tin 1 tstidlous 
houm wife la rouse of the white and biiimmv appeal 
ante ol the yolk 

4 Blood rings h ggs in whu h blood has eh vi lope d 
extending to tin peilod when tho ihlek lx conns 
visible 

( hleks visible lo tho nndh 

'Ihe loss to the egg trade dn to heated «ggs Is piob 
ably gnatet than that Irom anv othei siuiei 

Ihe lexasegg biihlui ss ix viitualli <1 id Irom lane 
r.th to tin till The In at i»1ns the pt od lie I am kills 
the prolit Thnt Ih generally truo ov< i the Soulh 
fir* 'South' I tier eatb tew e ggx In the sUinliP 1 

Ihe egg shdl is poious T hlb is lontnty to common 
experience The dcu loping ehhk needs ah \kaim 
lempciature and div air striking eggs cause e vaixiru 
lion and produce (he geade called xliiunkcn eiggs 
Lough handling of shiuuken eggs rauxro a iiiptim of 
the lunar membiane I his allows the oncer all com 
tag through the poious Hhell to get into the eontf i ts of 
the egg thus is produced the wateiv or fioihy 
egg This elexs no! hurl the < dibit mini of the egg 
tut It glveH it a had trade name 

White stiength Is simply the stlilness of (he egg 
white Age and muhanlial dlstuibailee weaken the 
network of fibrous material as In sluunktn eggs 1 bene 
eggs will not stand up well oi whip into u Aim froth 


The yolk weakens auel bleaks i The lood value ol 
Ihe 11 X 1 not all 'till I he i by It simply Ineks bad 
spoils loi po ii lilng end v hipping 

I ui mi m md grot i is In id u s -e i„ng hi I In sum 
mu foi be 111 i prliis tin) Ii Ii ggs elli t Irom th 

I arm liuu \l gut-1 lu Due mini in tin exeipMiu 

Huy tome (hint but ue til Irom Irish Ih v u 
not held In cold hte age Mus y| tlx sc an eliHseel ab 

HhriinUeti egg" I lie y u so well und lsluexl as lo b 
lilt tn lanim i diiif on the luiikel 

The egg when I ild is vliluillv genu liee s ldom 
has it uny btele ill 1 In gg sin 11 is iifTi. i inly pm 
oils to ulnih y mis tilt i tin egg luis h tn iliopp il 
Ihe flbirerlsxitubsiil membiane within 1 gum piool 
wh n kept diy I ggs may In ifl t el by molbtuie In 
many w i) when the egg lotting buetma hum be <h 

II sitt d and mint d 1 Ii ldlowlng in tin chief 
(lasses ot i gg rolling bin lull 

1 Him k UoIh It Is 11e b ilile lint minis elifl i ut 
spules of blililll eause (In I u III ot l Hit ii yg I In 
prominent I atun Is Hi toi m it mu ol livehog n ul|lud 
gus wbiili bit kuis tb < u l nib ot (lie gg giving the 
elinta<tensile lotlm erg stnll and sometimes rousing 
the e qu illy we II kiie w n < \| loxluii 

A Sour 1 gg oi Wlilli Hols rinse ggs hive i 
e hiu nc tn 1st ii sum sm II 1 li. eemimts Imioiiu 
watny the yolk mil ill wlilt, mixed and the whole 
egf elf nslve to Ixilh yi md nose 

I llie S| et Kol In this ise tli bide riel growth 
his nol Kititniiiinateel M u lh< gg hut his lemuti d 
m ii lln point ot eiiliinu Sub e»gs ai< h idllv 
]1'kid out with the e m ll< and wluli broken show 
lumpy aelhislims on 11 1 inslih ol tin h 11 Jh«x» 
hiniis au ol \ ii Ions ulnis and ipjiaimus It Is 
pi liable lint spot idIh hi ' nixed is ninth by mold as 
liy baitnla but foi piailii il puiioses llu distin Mon 
is Innn ih rial flu n sponxibihly loi du ivid egyx is 
< lib fly will) llu ini nu i 

I ban mi in ild v tggs uni id tv w Ming llu rosi i 
dnmp " II iix l tin xwi il ol Irihoxis I h usually 
ait aim. Md vlih lln spot nl l hi musty <yg Is lies, 
from oininn ns 

lggs h" Id n ver lx -loud in musty clliis oi lu 
rooms with ' ill us nils vutlibh lish <>i <h u < 
Die egg tikis on th' t lus ol those product) and 
pitjlldlus llu liner Mule 

lbo following is i simimaiy ot lh< ippioxlm ill 
lox <s to lb egg m id> elm to d trinuntil e bang s 
l)lith s A pu "ill bn tkage - |xi < nl ebtek d< 
ve lopment r » jx i n xhl nn e n o* lx Id e ggx > pi r 
e<nt rotten igg»p* i et at, moldy < ggs > pciient 
In all 17 (si e<nt 

I,ggs ui' nHliiinlly worth mot ililnsl ally when 
I ild than when tiny u uli the "uisiu <i II nutkel'd 
iih laid the i il< t ol low grub eggs would < il ii il fiesh 
eggs bill | iv ft high'i prie< f ot Hi m lilt, would 
ptobihly foie him tj i bxHIuti ollu i loexl tot his 
'gg diet 

llu Attic rf. in egg (top is |iith< red and mai k< ted 
about as fulhws 

The eggs me gatlieiest by the lainui with vaiyllig 


legulaillv and i ie t ik< n peihips on Mu auric el 
oiue i week to Mil lo il vllligt lueiihiiil 1 Ins in i 
* Ii lilt leeilv s Wiiklv qu it HI n Mill] i IiiiiiiIm i tf 
illminding uk Imv is md it lit nils il M mi two 
ciivs to two w ks xlilis his i gg Iv 1 ) il M it hi t< 
s i Ii il al is I h d uli i huvs 111 11 s < is« i mt 

th It Is III |uvs loi Mu in bv HlH ( l leg Mill s ( i Mu 
q 1 lilt V Hi usual I v lipuksthi i gg III II v el s Uld 
i iv in niav nut i itiUh tinm 

111 ill el i 11 Mu n i. » Iv s qin I itlon Moult It v gv 
liuu s md sills Hi egix bv vvut II lixcllv hIiIi r 
in iiiloid Ills llu illy iiclvii m iv also la i Job 
li r who s Us in gio i or lu mivsilltlu unhiuloul 
light to i pilling Inns' Ihe Joblx l lie null the 
eggs soiling Hull lido a nuinlx t of grades vvlileli ire 
111 to v u h us 11 iss s ol 11 ad' 
llu loss In < nulling ix gi n i illv kept u mint ol but 
Is t ldom ehugid link lo llu sell 11 p< i 

Hi loss ill oi ills out is mi int tin xulili ie Mon 
ol tip bail iggs I tom Mu iMimbi i t i In pild 

llu johliit gi idi x thi uix is llu trul d m.mdh In 
New kill thin ir is m mv a si v ii or i ight guides 
llu fill! t ire puk'd In sell'll i Miens Tin 111 ki class 
lu Ids e lull ii vt Mirant and out tiiintiui buv Ihe 
xtil th high grad eggs I lie e h in (its ut e e xl for u 
do eii iggs piiuhisi 1 In New ink Im i nls pin 
ibont as follows I'uld the linn) i I "ills profit lo 
si Ippi l enit tli iglil to N w imk 11 ml grims 
pr ilil ot ti <lin ' "lit gio s j l >hl ol jobbt i 1 ', 
cni li s, iron) ( indliiig * e uts gross inoiii ol i 

leilei i < ntb 1 ot il eints \ny inn' txe along 

tlx <ost lllu liuu ises pilee lo lunsiinui 

link il sand lowelus iistaiiiniits t ike Mu ebropist 
gi idi of e g* s 

II aids el b ilt li li iv i (Dili n It x in pri venting tin 

sale und phi ol sjk>I rots and 1 iw trail' eggs Ihe 

Ui id lint btlvvt n dead chi I md mini low gi ich bu 
tula eontamiiiul"! gib < innot b w II d.fluid Tin 
buy* i must use hi judgin'ut 

lb fi I iimilnxthil Inin rs j gs vvh'tlui bhippul 
elli it lo llu rmisiimu oi to llu nu m hunt nuiv not lx 
lush In any s nsi Huy ncy lev I tin In llu sun oi 
i Ih i bint days altu having lx a I nil oi may hivi 
I n k pi tindi i inifn iribl mini ns until enough 
w r gMb iid f >i llu nuik l lb liulilf tent results 

i bl lined in niikini dies in ( md oili i dt**lns when 
egge leu in an Imioilunt ill in I nil n du lo llu lisi of 
eggs liboilug und i se nu nflliition Met do s not dls 
quilify th m In ini sin is i wluli emit food Ihe 
lastly oi otbu took will tvoll mu< Ii tioubli on tills 
m< r< by a i an till sluilv and i x until ition of the <)mr 
aeter e»r his e»g eoniixim nt I I u using il I lie Job 
h l simply gindi-, the iggs is the ti uli <b runnels A 
i liable joIiIh i wlm knows Hi uses to whlili his tus 
liluel wishes lo pul Hu eggs txuiitit is i y llu illli mail 
to aid till blew ml in r tin i buv i In 111 seliitlon ol 
thi stock lot Ills put pose h If tli e iislom. I is tied in 
expitt it all tin sing s llie ii| ebb nuielnlit should 
Ix lulflvalid is hi gt ieb s to suit Mu i isc and lieeimiis 
a gnat and n did h Ip In (lu p o|x r selection of 
eggs foi needs of the eonsuiti i Spituln 


RECENT PROGRESS IN ELECTRICAL 
ENGINEERING 

Dh Kipp Iho pie side nt of the Institution of Eleotri 
cal Engineers In IiIb Inaugural address passed In 
review the Industrial progKHS that had bean made in 
oltctrical engineering during the last ten years and 
pointed out the changes that had been made in the 
design of electrieal apparatus The modern practice 
Is to ubp very large generators and to dtive them by 
turbines The inanufartun rs am prejtared to build 
machines, which have an output of more than 20 000 
horsepower, and generate electricity at IB000 volts 
These largo machines are partlculsily useful In the 
aleetro-ebemleal Industries especially those for ‘fixing’ 
atmospheric hydrogen with the object of producing a 
fertiliser to replace Chill saltpeter Klee trie are fur 
naces fire used by the Norwegian Nitrogen Company, 
and tbolr yearly output la 20 000 tons of nitrate of 
■ time By 1011 It is expected that the production will 
| have increased to 100,000 tons The process Is entire* 

i Jy electrical. No fuel of any kind is used The beat 


requir d for st tun raising and otliii purposes Is oh 
tallied as a waste t rodue from the eli>rtrtrol furnaces 
Dr Kftpp gave sonu lute texting paitleulirs of the ap 
plications of 1 i lilelty lo stlmulnti He growth of 
plants Until Sii Oliver l^xlg< lexik up Hu problem 
of utilising I e metre ins dlstovery that the e lie trifle a 
Hon of thi atmosphere* immeellati ly above* growing 
crops bad vu appienable effects both on tlu hi lght 
to whlih they Rn w nml the weight of the. t ine pro 
duiod very llltle progress had Ixen made In lodges 
arrangommt a netwoik of galiHnl/ed Iron wires Is 
stiete lii d over Ihi field io lx* Mealed anil Is suspend"! 
at a lulghl of IS feet from the ground bv means of 
wooden polls with oil lnsulatoig About one post per 
acre Is lequlnd Tlu network Is positively tUiHlflul 
to between 00 000 and 100 000 yolts bv means of an In 
duetlon eoll and a dvnamo driven bv a small hot all 
engine Tlu power required Is very small but under 
the treatment llie Increase In the yield per acre ts 
about 30 jm r cent Hu system Is tn use on several 
farms In this country, and on six In 0te.rmauy so eon 


ylmlng data should soon bt n\allible In comlii ion 
Pr Kapp point "I our bow the lull odue Mon nt e lie tin 
tty Into nui gnat Imlustitis toiild be at" lerat d by 
unding impels at thi lorol sections which would lx of 
line list to tbt puitl iiltii Indtisltli in Mu nc tphlsn 
hood 

Waterproof Paint for Brick Walls — Title e onslxt ( t 
two ionH"utl\e matings ot with It on t < ompci el of 
«otp nnd water (1 ooo paits wniit to on pints soapl 
and the other of alum and vv tie r I ’0 t paits Hlttm tn 
100O i>oits wateil Tlu will must h infeitlv diy 
and dean the Ie ni)x inline of Mi< im ■ phi r nol 
t Ighi r than i0 deg F Tlu xn.ip int ts lit t applied 
with a 1 rush in a bolting hot ecitdiMon It dibs in 21 
lirurs and hniduu- tli n tnttiiv th a tin coating at a 
tempi raturo of fio to To deg F \fi t 21 hours Mu 
entire process is m pealed nnd this is doiw until Mu 
wall bet onus impernunlli tn unfit Hie nunibet of 
applleatlons ineiRsitv Is gnu rm d hi the pressure jf 
water to which the wall is exposed 
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ENGINEERING NOTES. 

An air steam engine bait been Invented by a profes- 
ttoi at engineering In one of the Western colleges of 
this lountr) In this Invention a cylinder Is filled with 
compressed atmospheric ait Into which saturated steam 
n Introduced The chief meilt claimed fot this sys 
tern Is that cylinder condensnlIon Is almost totally 
nvoldcd by the high tcui|>cratiiio of air compression 
anil the high hupcrhent of the mixture 

The Qsns steam motoi car built by the Ilallway 
Auto Cat Company nnd tested b\ the Chicago. Hoc k 
Island and P*u Iflc Itollicmd alsmt a >«*nr ugo has 
been retuined to the ralliond Iltti d with a new Han/, 
engine of low steam pjessuie and a m w Baldwin 
ladlet nnd snpt theater The cat will shortly bo 
placed in sen Ice on one of the company's blanch 
linei 

It is sometimes difficult when necessary to use a car 
Jack on uiiptmd sections of the line to find a firm 
foundation iipcm which to wotk To avoid trouhle fienn 
(Ids condition, I he motoi men of the Crosse Berliner 
Slice! Hallways lia\r- boon advised to take a motor 
ttap-door fiom the car for a Jack baas The men aro 
also piovieled with htnall wemdin blocks to keep the 
dooi In a hniiscinfal plane wheie the iciadwav Is very 

Heavy explosions in the newels or n portion of New 
\otk <d> containing many gurugcH, states a content 
poiniv again diaw attention to the danger of allow 
lug petiol to enter howiis Some of these explosions 
wc to so violent as to tesomhli the explosion of a small 
Ixilh r Manhole covets wete blown Into the air win 
tlows In the m Ighlinrhond were shattered, and a mini 
Ini of poisons inniiod The sewers of the* city ills- 
< liaigc Into tide water, and at high tide the sewage In 
I'lem hacks up In some < awes. It Is probable- that petiol 
floated on the suifnce of the sewage when the latter 
v as hacked up bv high tide, and its vapor was Ignited 
bv a spark that might have been due In several causes 
While such explosions will not follow pvc-ry dim hat to- 
of potto! into sew els, Hull occasional oc-c uri once and 
the possibility of much sc iIons Inluty from them 
slates our contemporaiv, an- a justification for rigid 
Miles efficiently enforced to prevent the practln 

The bond between concrete and steel as influenced 
by ic-peated loading has been line sllgatcd by Pmf 
II Mrsch or Vienna, and a snmmniy of the weak was 
presentc-d to the ('oia-nhagen (’ongtess of the Inter 
national Association fen Testing Matulnls The 1ihih 
wile plain 20 mm sciimre some nislv nnd sumo bright, 
nnd wuie lusted by embedding one end in a 1 2 Bolt 

land cement mortar cube of 2o cm edge The adhe 
hIhii sutfacer was 120 square centimeters, nnd the load 
applied was 100 kilos, amounting to 1 2 kilos per 
square centimeter, or 17 pounds per squate Inch of 
bonding surface The load woh applied flflv times, 
this limit being set because Prof Kirscli bellevc-a 
Hint any loosening of the bar, if noticeable would be 
come appar, -it after a few apidicatlons The expert 
inents on s|iec linens one month and thtee months 
eld convinced ITor Kirscli that a lepcnlul load of 17 
pounds per Miunre Inch cIcm-h not produce any altera 
turn In the adhesion pllhei with bright or lusty bars 
Tlu i uboH, on the completion of the adlu-blon expert 
nients, wete ti-Bted In cnmpresslou, the tcsls being left 
in them, and developed strengths of 1 ">2(1 ismncls and 
t.7‘10 pounds per square Inch for the one-month nnd 
thiee-nionth cubes n-Hjiectlvc-ly 

A coal dust expeiinient gallery near Rebengot tea, 
A list i la. Is described In tin lion nnd foal Trades Re¬ 
view Experiments are still In progress at this gal 
b ry under the auspices of the Vienna committee on 
flu- damp with the object of determining conditions 
t-nder which coal dust Is likely to explode The gal 
lery, which Is 1)61 feel long Is constructed of masonry 
und Is burled under from fiti to 70 feet of earth, the 
depth of earth covering decreasing as the distance 
fiom the explosion chamber increases The explosion 
chamber Is of concrete, 6 feet high t>*i feet long, and 
feet wide. The arched roof of the gallery is 8% 
1ci*l above the floor at the end uearost the chamber and 
Its height lncrcasc>8 to 7% feet at the faither end The 
gallery 1m equipped with sloping wooden ledges for coal 
dust and with apparatus UHi-d In Investigations of the 
efficacy of preventive ineasuii-N such as wet nones, water 
sprayH, and roues of stone dust. The length of flame 
piodured by the explosion Is measured by means of 
sulphur matches placod along Inside the gallery at In 
teuals of 40 Inches Samples of the fumes produced 
In the explosion are obtained by means of loosely cork¬ 
ed bottles of wate*- suspended bottom up In the gallery 
.1.1 feet from the explosion chamber Strings attached 
to the corks are fastened In the nearest rack of shelves 
v hie h are hung at Intervals In the gallery to hold coal 
dust The movemenl of llie shelf'racks due to the ex 
plosion drawH the eorkn and the water runs from the 
lint ties and is replaced by gas The samples thus ob 
talned are found to contain 0.8 per cent to 0 48 per cent 
carbon dioxide. 0.3 per eont to 8 2 per cent carbon 
monoxide and 10 96 per cent to 18 3 per cent oxygen — 
Engineering News. 


ELECTRICAL NOTES. 

Steam and elertric traction on the same tracks has 
been In operation on the Colorado and Southern Rail¬ 
way for about 26 miles out of Denver, Colo, since May, 
1908 No difficulty has been experienced In the opera¬ 
tion of trams, and It has not boon found that smoke 
ni steam has In any way damaged tho overhead con¬ 
strue lion The electric ears oiierats a suburban and In- 
tcrurban service auxiliary to the si earn train service. 

The Marinier and Abraham process of sterilising 
water by o/one from electric apparatus was one of tho 
Is-st in the tc-c(>nt concourse held by the city of Paris, 
nnd the cost of Rlerlliring a ruble meter of water was 
the lowest The- le»t woh made upon a current of 300 
c ublc meters of water per hour, and the electric cur 
ictil cost 0i) r >5 franc per kilowatt-hour, with labor 1.40 
Fiancs |xr hour (two attendants). The figures for the 
total expenses, Including Interest and depreciation, 
show that a cubic meter can he HlerlUxed by the process 
for 0 0098 franc, or about 0 2 cent. 

It is proposed to erect an electric generating plant 
on the Colorado River at what Is known as the Needles, 
situated nhout 26 miles south of Powell, Ari/ Col C! 
E Apponl has secured the water lights to u strip of 
Ibc ilvcr territory five- miles In length at the first 
■ upldh nnd It Ir at that plate the plant will he situated 
A complete siuvey of the bite has been made, and a 
syndte-ute of Milwaukee haH lieen Interested The Initial 
plant will have a capacity of 30,000 horse-power, nnd 
f> number of tiatismlsslnn lines to supply towns and 
industilal plants within a radius of 170 mil™ of tb« 
genet at lng plant will be erected There are also many 
mines within the proposed radius A large dam will 
he constiucted, a storage reservoir will he built, and 
a system of canals will be utilised for Irrigation pur¬ 
poses over a large nren of land The estimated ex 
pendltuic Is about $200,000 

Among the electrical exhibits at the Brescia Exhibi¬ 
tion, slates the Electilclan is a complete installation 
ot the lb Mini Tend system of directive* wlicless teleg 
inphy Owing to the confined spare— fot the exhibition 
1 held In part of the Castle of Brescia the transmit 
Hng and icrclvtng stations arc only 40 m apatt; but, 
with the exception that the antenna* employed are 
icduced to only 3 in In height, all the other apparatus 
1* of full sire*—in tact, the radiogoniometer at the re 
celling station is the actual apparatus which Is to he 
c ree ted In the new station of the Frenc h government 
(post office) which will shortly bo opened at Boulogne 
All the special features of the system, such as directive 
emission und reception of the waves and location of 
the direction of the transmitter, can Is* readily demon- 
el rated, In spite of the small distance between the 
stations 

Th« Electrical Review and Western Electrician 
gives an account of an electrirally-drlvcn rail bender 
It* which the fiamework of the machine Is a heavy 
steel casting made In ons piece, the solidity of which 
insures regularity of curvature and rapidity of work, 
vhlrti. with the small amount of manual labor re 
qtilrcd, rendeis Iho tool extremely useful on construc¬ 
tion work The power-driven bending roll Is mounted 
In a frame which Is driven forward to give the desired 
cuivature by a hydraulic cylinder, the power for 
which Is a small hand pump mounted on the frame of 
the* fool abovp the cylinder The roll can be driven out 
under a pressure of 60 tons The two fixed roll c-enterR 
are 34 Inches apart. The driving roll is geared to 
make one turn to olght turns of tho pulleys, which 
are 21 Inches In diameter and have a 7 Inch face The 
bending rolls are changed by loosening net screws and 
pulling out the pins. The arm holding the middle bend¬ 
ing roll can be worked In and out by a lever without 
the aid of the pump, If the release valve is open, so 
that the pump Is necessary only whan bending a rail 
to get the desired curvature, The cajiactty of the ma 
chine Is about one medium length rati per minute 
when once adjusted. 

According to a contemporary, Prof. Fessenden has 
proposed to the United States Navy Department the 
Imlldlng of a turbo-electric vessel, wherein a steam 
turbine alternator would drive the propellers through 
Induction motors, but so far the proposition has not 
been accepted Tho claim Is that there would be a 
great saving In weight, as the turbine could be oper¬ 
ated at an efficiently high speed and so be made much 
smaller than when designed to be directly connected 
to the propellers. The same object, states our contem¬ 
porary. will probably be more economically accom¬ 
plished by the marine turbine reducing gear patented 
Jointly by Rear Admiral George W. Melville, II. 8 N., 
retired, formerly chief engineer of the United States 
navy, and Mr. John H. MrAlpine, who was also form¬ 
erly In tho navy. The first model of thts gear was 
recently completed at East Pittsburg. Pa. It consists 
of a floating frame supporting two spiral gear*. Bach 
has a 22 inch fare; the smaller, of 14 inches pitch 
diameter, is connected to the turbine shaft, while tbs 
larger, of 70 lnchea pitch diameter, Is connected to the 
propeller shaft. The tensile strength of the steel used 
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Is 90,000 pohftls per square Inch, and It Is expected * 
that the gear will transmit $.000 horse-power. It Is 
suggested that It will greatly reduce the weight and 
inst of transhtlantic steamship and ba t tl e s hip power 
plants. 


TRADE NOTES AND FORMULA. „ 

Paint for Iron Ships.—600 parts ot asphalt or black 
pilch, mixed warm with 480 parU of boiled linseed oil; to 
this add a mixture of 600 parts of graphite, 120 parts 
of arsenate of copper, 040 iiarts of refined oil ot coal 
tar To Is* applied hot. 

Waterproof Faint lor Stone.—Equal parts of palml- 
tatc of alumina and rosin are melted together, or 
palmitate of alumina and wax mixed, and^hls mixture 
dissolved in caustic soda lye and watew^After appll- 
< atton and drying, rinse oft with a weak' solution of 
Hulphale of alumina in water. t 

Paint for the Mortar of Brick Walls.-—84 parts of 
fine drifting Hand. 12 parts of unslaked lime and 4 
l»arts of aklm milk cheese that has been pressed 
through a wire sieve. These substances are to be first 
well mixed dry, then with a sufficient Quantity of hot, 
not boiling, water, prepared for application. It must 
be quickly appllod. 

Paint for Metals.—10 parts of finest powdered stick 
sulphur is dissolved, with the application of heat, In 
»n parts of oil of turpentine and mixed with 60 parts 
of linseed oil varnhvh. This very firmly adhering paint 
can be colored black by tho addition of lampblack, 
brownish red by the addition of English red, and white 
by means of vine white. 

Waterproof Paint, acoordlng to Hafen.—Boll 7,600 
t*art8 of lliisoc'd oil with 331 parts of rosin, 330 parts 
of litharge, 60 parts red lead, and 60 parts umber; 
gradually add 230 parts of sine vitriol and a solution 
ot 380 parts caustic potash, 360 parts of alum, 15,000 
parts of nhalk, 1,000 parts of line white, with 3,000 
ports of water. In which 40 parts of alum have been 
boiled; then add a deroetton of 760 parts of glue with 
2,000 parts of water. The paint 1 b mixed with 2,000 to 
2 600 parts ot varnish, and the mixture thinned with 
petroleum. 

Protective Against Moths.—Carbolic acid Is recom¬ 
mended for use In fighting moths. For cloth storage 
use the following mixture 46 parts pure carbolic add. 
30 lwrtH camphor, 30 parts oil of rosemary, 6 parts 
oil of rlovi-B, and 6 jiarts or aniline dissolved In 2.600 
parts ot aliohol For furriers. 20 parts pure carbolic 
add, It) parts oil of doves, to parts oil of lemon peel, 
10 parts nltro-bemsole. parts aniline dissolved in 
1.500 parts of pure alcohol. With this fluid the goods 
are moderately sprayed with the help of an atomiser. 
If they are kept in light packages, one spraying will 
suffice for the season Cloths In sforerooms will re¬ 
quire twice spraying Another very effective method 
of making cloth and other fabrics waterproof, and, at 
the same time, preventing their destruction by moths, 
is It) parts of alum and 10 parts of sugar of lead, dis¬ 
solved in the necessary quantity of water, are mixed 
together and the mixture allowed to remain undis¬ 
turbed until the precipitate of Bulphate of lead has 
settled The dear fluid, which will now contain acet¬ 
ate of alumina. Is poured off and mixed with a large 
quantity of water, In which dissolved Isinglass has 
been stirred. The objects to he protected are lm 
mersed In this mixture and left In It for 12 hours, 
until they are saturated, after which they are allowed 
to dry and finished by pressing or some other method. 
Fabrics made waterproof In this manner are not at¬ 
tacked by Insects. Another means of protection from 
ravages by moths (for upholstered goods) Is the fol 
lowing. Horse hair, such as Is used for upholstering, 
roust be colored yellow by picric add (30 parts picric 
add to 10,000 to 12,000 parts of water). As the picric 
add la not volatile and is not scattered. If furniture, 
upholstered with hair colored yellow by picric add, 
Is beaten, no Injury to human beings Is to be appre¬ 
hended, while the protection against moths la abso¬ 
lute. 
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THE MADRAS HARBOR WORKS. 

SINKING THE PIERHEAD CAISSON. 

BY THE ENGLISH CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 


Soui yi iih iim) the ill |>)or ibli fiiilillifc it Mnilr ih 
I niltoi win ii< li it In i Him shippiiik t<> avoid the port 
ah nun It u | iih ilili Win u llnilly i m* liimil nan 
(Jlf, tilled tile r hull ill ill Ml I I I Sliiiik < lb 
resolviel ii | ion i i ilium i henxive iniptuwnient scheme 
W tilt ll tl IK ll 'll HI plIIMISH III I TUI \ US pud Hid 

In uni in m Iiik < inii|ili I mu I In wink intludid tin 
i ii i in n nl i in i III hit aku ili i uni I ill) tilt Unix to 
pruli < I i in w i nti iim I Iuh aim ih vi n exposed 
uni lln uimtiinlloi il u|i i itlmiH In intiii ctlon with 
tin |>ii rIn *uf imulvul tin ililtl nil lank of niillnK uni 

I tl |M Still till Is if hl|ll 11 ll hlkll with ldfs li 
lull in liliMli h\ I tnl In In i|,lil I hi i in in i H being 
ioiituIi il It is hull! iiji 11 a lion/intiii mil v itlial 
tiuiiiwink ol Huh In Hit h l>\ >. Intli hiit.Ii Iron 

tin hIii II i uiiipi IhlhK 1 » mi Ii llctliik (iiiiipliti It 
Weighs 111) tuns Sill ll l ill him Iihh obv Intis illhfld 
vhuIumh whlih nmlii IIh s IIIiib i dllUi ult multi i 
IniHtuilih as a caisson with Hal sides Is nut so cupa 
Iih ts tin ilnulai fm in uf n hiHtliiK am h a i unhide t ilili 
In ail uf watii us Is h n i \|n i u m i il ( ohm qin ally 
I In wink tu 11 Huliali il iiiiii iniltliih tun anil skill 

lln Htnuturc was hull! up on Iho slipway Whin 
t lit (til up to a height or .1 feet II wai kui 11 bsfulty 
luiiiiilitd rhi iHihson whh ihrn luwid and mound 
lilollksidc a wharl wlun Ilia u ninlnltik 8 In I of 
It. hilklit wns iiimpliliil I lu Btiinliiu hi ink tmnid 
luiind ho lint line hide al n lime mu Id Ih i ihIIi h hi 
ilhd Whlli this pail of Hu wot I with In prokicas a 
lad uf mm rih was laid ovi r Us botloiu 1> ini hi in 
tlili km iih and follow Iiik Hit mu tour of all tilt Kidis In 
tin Hliapi of a wall li luihm I lilt k Whin the hlull 
whs mtnpUtid and tin Uimti Iiik llnthhid thi htiueture 
dnw h fut ol wild and illf.pl mil _i Iouh At thlM 
jumiiiri thi lalssun whh town) to a inun nlcnt point 
niHr Iht pm lit ad so as In mini within t him of tlm 
oil ton Ulan 11 tin usnl In (la hriakwatn lunHtuu 
1 ton tl work Ilin inou miunti wub addnl until thi 
lalsson iliew „7 Int of w iti i It whh thin riadv to 
Is Hit into poult Ion 

l hlH putt ot Hu wmk offind miny laiptixlnk pi oh 
lima lilt, initial iiuiatlon wan how lo dispose lln 


mn<rili within tin t alsHnn so na to Hlnk It to a depth 
ut .7 tut In the waur in Kin Ii a way that tin M agile 
h lit i s might siiuri the maximum of Hi Iff! neng with 
Hie mininiuin ot mtuief. Had the mnireh lain 
Hitiad In u miss on tin bottuin U feit of tt would 
huv« bun suthihnt to Blnk the htiuctim to the r*q 
uIhIIi „< fcil In thlB usi thin would hme heen 
let I it. tut of thin mi tat shell with no Hiipjiuit wlml 
i\tr against tin Iliad of wntir that would havi bun 
tmiuglit lo bmi upon tt Hu qiuHthm wns adroilly 
solved Imwiiti Ih< Intiimr of the miHwin was ill 
iidid Into a nunihir of mmpurtmints hi th» <on 
al Mutton of two pairs ol hobs wallh extending nt light 
link Its to out anoihei tlu thlikniBH diminishing to 
wind tlu lo|i In UiIh inannir tin sunn quantity uf 
i mu nti w tilth would luivt Klim a Holld iuiihh 11 lttl 
In IhltkniHB to tank tlu caisson tu 27 led dinught 
wns ho illsMiliiiftd ts tu itadi to a helkht of it. Int 
Hum Iht b ittom Htnn tlu aides weri adequatt lv 
du ngtliene d 

While this woik was In pruyi lbs thi | ti paialluti 
ul the fniiiulationk fui thi i ilhHun al tlu plulu id was 
undirtikin A rublilt bid masuilnK 47 fut eath 
wav and II tut dup had bun minpleted ind Its top 
Riirlttit t in lully leveletl by divers When thla was 
mmpltttd tour l r > Inch virtual tlmlittB were Htruttcd 
buk to Iht tnd ut thi niuHunn work tu stive os a 
guide fin in mlilng tlu laisHon 

Wlun tin lalssun whh Hunk to a diplh of 27 fut 
lls dlHpl.m nu til wns 1 0 Ions I lie lowing of the 

Htiuituri to tlu Hlti w is i delicate tank Ah talm a 
day as poiwihl< whh sileitid tor the op« ration I his 
was BUiithHlulli at mmpllshi d Mabornte prei nit Ions 
hul bttn sdopltd to hold thi caisson firmlv In pod 
Iim whlli tlu tinal settling was In piogreRk I'm thlu 
pui |h)Si two 100 ton lighti is weri moored about 200 
fut on tlllur Hide and chains passing around 
winihih on thi llklitiis detkH sii veil to hold it llinilv 
in situ or to shift tlu calsHon ont wav or the idtu i an 
dtslitd In older to tontrol tbi mnvenunt up to the 
initial tlinluib lopta wen paHHid around thi taliutiin 
and through lukli In the wliuliis of tlu port 1000 
Ion dudgei liy pulling on these ropes the caisson was 


tightly Jimimii ngainR llu /iitli tl guide Umbers 
Any dlsplueimnt in any dilution mold thus have 
bun taully and quickly HHdjuHttd 

Wlun all was it idy walei was admitted into tho 
talH on to Hlnk It on llu site Tin btruiture tapllly 
Htithd down on tlu prepated bid Dliottly this wa& 
eiiomplished llu titan irnne temiuirarlty loaded Hio 
Hliiittun with ii kolul miHoniv bloikH witching Homo 
100 Iona to pn m nt inv Hlillllng 

Silting touiphlnl tin pml dudgir was brought 
alongshli and -issiRled In pumping out Hie water to 
within a depth of 12 fett of thi tioltom The filling in 
with ionnt ii and inahoniy blocks wns thin ptibhcd 
foiward nipldly Thu mmieti blocks Inmrtici tern 
potailly weie withdrawn fiom one compartmi nt at 
a Hint and thin propnly built in and struttid to each 
ot lu l mil to tlu sidis of the tulHHon this task to 
giihir with grouting liefng mntlnueil until the whole 
atruiture had been hllid to llu top of thi strutting 
gliders which wen thin built Into the mncnti In 
tliia manner a depth of 21 tec I front the iMillom of the 
culsbon wub mniplctnl I or the mu feeding 12 feet of 
height blocks me turning tl let I long by Ii lect wide 
and dicp respectively and 10 It it long by h fut wide 
and dec p i< spec Lively wen built in alternately to bnak 
the bond all being txdded in inoitar and filled around 
with h to 1 mnciele Ihe akin of the calBaon and the 
hldt wallH was strultid to the blocks aa thi concreti 
n ih miitlnmd npwaid tht opposite fans of the eats- 
son being clamped together <t the live! of lh fact 
above the bottom by t bains and unions which we ri 
subsequently built into tin strutturc When the hi 

1 nut livel was gained the surface! was leveled off so 
as to foim a bed fur the granite fated blocks foimtng 
thr plcrhiad abeiye the water level 

A fit r being sunk the filling of tho caisson to the 
hi tool level oiciiplid seventeen etavB In which pertcMl 
.711 tons of contreli was built Into the structure 
giving a nut weight resting upon the foundations or 

2 IIS tons When the BupetHtiucture Is completed 
tht weight Will aggregate <8111) tons The tompltUun 
ot these Improvements will ptovlde Ihe putt ol Madras 
with one of the most up to date haibors In India 


PRODUCER-GAS FOR ENGINE FUEL.* 

CONDITIONS TO BE MET WITH THE VARIOUS FUELS USED. 

BY E. A ALLCUT 


Di iiixci the last few years the application of gas 
peiwei for engine work has been tapullv extending 
Ihe linnase In thi iihi ol gis for the pui|>ost of imwti 
g< in i alien hah bun as tiutlieabli In thi smalli 1 mills 
ol Hit) liuthi power nod tindir as In Ihi lnigee lustatla 
Hons This mntinned dimanil foi small units Is all the 
mon striking whi n wi ioimnli r the fnvurahle ratisat 
\ tile ti ol« < 11 Ii -il iiuikv Is avnllnhlt fm imwir purpusis 
In inns' of Hu I nglish towns It would set in at first 
Hight n hcipclihb undertaking fur the small power Usel 
lo gi lu rati his own supply In fan of suit) foimldablo 
tnmpiHtlon tin sue c ohm of the gas di Im n plant undi r 
stiih Adwise mndltions In due lo liri|)iow nu nts in thu 
KUh piodueii l tlhi r than to thi idopllon of any ni w 
IitmtpliH In Hie engine list If 

In nil indiistiml mminnleH cheap power Is an lm 
loitnnt diHldnatiim llu demand of tin majority of 
manufacture is is comparatively low and as stemm- 
iltln n unlth of Hiunll sl/i an inther uneconomical the 
• hob i usually llt-H Ih twe e a elicit Icily or gas from tho 
I uhlit supply and private ginnatlon finm a gas pro 
■Iim t I lu fiisl two an usually only available at rhiap 
ratiH fn large townB whlli the Hndtncy Is rot manu- 
In tun rs to liinovi thi Ir works to districts a few 
nllih awav whin land Is cheap and taxes are low 
AIkim r (M horsi iiower howevir the steam i nglne lie 
pins to Ih a Herlous compeHlor to the gaH engine an 
with high powers Its efficiency Is grentlv Inin used and 
thi dllTcrinte between It and thi gas i nglnt Is by no 
intnnR so nmrktd as In the smaller untfH Iht use of 
large producer giu. plants appears novel the Iihh to be 
gaming ground though In view of these and other ron 
hide rations num slowlv than that of the smallir 
Iv|hh OoH i ngliu s of huge sire I 000 hoise ihjwi r and 



ever have not tip to the present been successfully 
worked on preHlueergas Ihe large reiIproeatlng 
weights In the Hlandard double at Hug ■ ngino together 
with the tarry niattoi present In the gas present great 
eltffieultiih whlih iiractieally pteelude Its use with a 
rail gas Tlu si dllfii ultles may be oveirome in tbe 
future but for the pnsmt the large gas engine has 
onlv a limited application There Is however a useful 
sphere of Rirvlci open to It tn connection with the 
blast fuianns of our iron districts Tbe pool gan of 
70 to loo n t u ih r cubli toot given off from tho Mir 
natiH inn he and ts viry often usoc. In these large 
engines both for produilng the necessary blast for Ihe 
finances and for providing light and power to the 
works and surrounding district This In Itself forms 
a huge sourte of economy and will no doubt. In (he 
future be universally applied 

W e now come) to a e onslderatlon of the gas itself 
1’rodutirgas Is understood technically to mean the 
gas generated by the partial combustion of carbon or 
raibonaeeous matter tn a closed chamber called a ‘gas 
producer In practice, the carbon 1s supplied In one 
cf thi numerous forms of coal charcoal or coke while 
foi certain purposes lignite or peat may he used The 
quality ot the fuel largely Influences both the com 
I oaltton of the gas produced and the design of the 
producing plant Itself When air alone Is supplied to 
Ihe combustible the carbon simply burns to carbon 
monoxide and parts with some ISOO of Its available 
14 hOO D t u per pound, leaving the other 8,800 Btn 
bound up In a eonvenlont form for use In the engine 
cylinder We thus use up 40 per cent of the heat lying 
dormant In the rsrbon with the object of storing up 
the residual 60 per cent in a e-onvenlent form for tho 
direct production of mechanical energy Thla seems at 


first sight to be a most uneconomical proceeding but 
the waste of heat In other forms of transfotmlng ap 
paratus Is so great as to justify this apparent waste 
Of course, some of this sensible Uiat Is recovered as 
we shall see later on The theoretical composition of 
the gas thus generated Is some 3 r < per cent of earbon 
monoxide and t> r i per rent of nitrogen giving a caloilflr 
valiui of 118 Bl u periublc foot This Is the theoietlcal 
eomposltlon of blast furnace gas The eoke pres nt tn 
excessive quantities presents a deep bed of Incandescent 
fuel to the air blast with the result that the furnace 
becomes a huge gas producer Tho quality of the gas, 
as we have seen Is poor but it is free from tarry 
matter and whin denuded of Its dust forms an ad- 
n treble fuel for tho large double actirg onglnes chiefly 
met with in continental practice The low explosion 
pressure given by this gas provides an Indicator card 
very similar to that of the steam engine with a corre¬ 
sponding absence of shock In the moving parts and a 
more uniform turning effort at the crank than la ob 
tainod with engines working on richer gases Smaller 
producers working on air blast however tend to 
i linker up, owing to the high temperature, and thus 
give intermittent working And bad gas To absorb 
some of tbe 40 per cent of sensible heat given out by 
the carbon steam is added to the air on Its way to the 
producer Tbe reaction of steam with Incandescent 
carbon Is endothermic and results in the production 
of equal volumes or carbon monoxide and hydrogen 
The rcsullng gas, called water gas, has a thermic 
value of about 360 Btn per cubic foot Tbe addition 
if steam therefore baa tbe double effect of reducing 
the temperature of the producer and enriching the 
gas produced, the norms! calorific value of “aeml 
water gas,” or producer gas proper, being about lot) 
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Btu per cubic foot when bituminous coal lit nwd mm 
fuel The great question however Is How mueh 
steam shall we use* The Moud plant use. about '£Vi 
pounds of steam per pound of coal consumed while 
the blast furnace uses none It Is obvious that with 
excess of steam as well as with no steam at all the 
conditions are not so favorable fot the pioductlon of 
a rich gns as they are at some Intermediate stage 
The combustion of caibon oven with a small supply 
ot air, cannot always be limited to the pioducficm or 
carbon monoxide I he hlghet oxide CO, is always 
present In large or small quantities I he extent to 
which I ho higher oxide Is formed la solely a function 
ol the temperature so that the admission of steam 
in controlling the teiupoiatuii has a fuitlm action 
upon the chemical composition of the gas ptoduccd 
A temperature of loot) degrees Centigrade huU out 
favots the formation of monoxide while at lowct tent 
peratutes the proportion of enibon dioxide In <qul1ih 
rlum with the iiionoxlelt becomes greater and gienter 
as we approach 000 degtccH Centigrade hi low which 
the action bee onus Inc the lent l'or a tuh gnu and high 
efficiency the producer should Utetefoic be kept as hot 
as Is consistent with successful working and the non 
formation of clinker 

The foimatlon of eat bon dioxieli Instead ni inhon 
monoxide does not however In Itacir !inpl\ Inc ffli lent 
working as the extra heat llhiiated t>\ the loinplele 
combustion ol eatbon eouid theme tic alls lie utilized 
for the decomposition of Bteain or to ratHe hie ant fot 
the pres ess Itself At a low lempeistuie how c vet 
the bulk of the steatn passes utu hanged through (hi 
piodueci and Is simply condensed in the set utils ts 
so that the heat thus used would be ■ tithe Iv wasted 
The experiments of Doctors Hone and Whev le t on t 
2000 hotse power Mond plant tend to show that no 
economy but rather loss attends the Introduction ol ex 
eesstve amounts of steam into Ihe plant It was found 
that the beat results were obtained with a teed ot 
some II 4 r » pound of slcam tier [round of coal consumed 
mis was with a large plant using bituminous tin 1 and 
regenerative apparatus With a small pioducei using 
anthracite pea coal and no rogenerHtle n my own i< 
suits [joint to a supply of 0 7 pound of steatn per 
[round of (oat consumed as the best figure this gtve 
a gns very similar to that usually obtaine d In a tut 
lion plant and Indeed, the conditions oht lining dur 
Ing the test woic very slmllnt to those unde ■ which 
puctlon plants work The piaetlee ol adding I |>ound 
uud upward or atcam to the itr blast Is theidoie 
wasteful In steam necessitating the ereilton ot i laige 
and eosllv tegcnerallvi plant to teeovir the latent 
heat of the unchanged steam and produces a poor 
ga« 

llu tue Is pilneipally used in gas piodiiens arc an 
thiaelle and bituminous coals Ihofoinui consisting 
of TO to 'li per cent of carbon produces vet) few 
volatile hydrocarbons and little ash and Is there lore 
an adraliable fuel for this work on the oilier hand It 
produces a poor gas and on account of its s unity 
tn England Is vi ry costly Thi bituminous coils are 
cheap and abundant and can be mud in plants or 
the largest st/e It Is noteworthy that theee pindmits 
are designed to use the smallest hires ol coal that 
wcu formally useless for steam raising p irposes and 
to use the very cheap 11 fuel available Ihe- chief 
objection to the us« of bituminous fuel 1 h dm to the 
latge quantities of voltflle hvdiocarbons given off by 
the eoal on heating The presence ol these Imptiil 
ties necessitates the use of elabeuate cleaning devlees 
to wash out all the tar and dust tiom the gas before 
It enters the engine <\llndci where these dc posits form 
a prolific souice of Double* liven with the present day 
washers small quantities* of tarry matter 1 ak thtough 
tho apparatus and mceRRltuto the frequent cleaning or 
valves or else preignlttnn occurs The Initial cost 
and complication of this cleaning plant ts sufflelcnt to 
prohibit the use of bituminous eoal In small installs 
lions wlmc the cheap fuel would otherwise b. very 
welcome Consequently plants of small sl/e are almost 
Invariably worked with anthracite or coke lhe litter 


though cheap contains invariably quantities of ash 
which tend lo I use into clinker so that its use Is by 
no means ho w lue spit ad as one would ot bitwise ex 
pe« t 

The design of the ptoducer and plant depends al 
moBt entliely on the (lass of fuel used A non 
bituminous rue 1 Is fieo from volatile matter the pro 
dueers anel e 1. ailing plant are vciy slmplo In di sign 
simply consisting of a Hri brick lined shell with a gi iti 
supporting a deep lied of lucl end devices leu feeding 
In llu fue I and taking out the gas I he sir Is 1 med 
in by a si earn Injector when nil auxiliary h lie) is pro 
vtdiel in If not liy n fan Although the plant inn 
he Hltghtly less effluent when the liijeelui Is In t lib el 
yet It IS inoi e selfe inf lined is till pre se lie e of «l run 
[u e suppose s the existence ot ui tnili pc title m pi Inn 
movei or a sepuate clictrie supply The sensible lit hi 
of till hot gists who h le ne the pioelueil it i te m 
pel-itui e of s mie Ot) de gi ee s (e n« In nil ai iimi illy 
cxtiHitcel liy i lmlIt i oi re gi ueialeii Mil I minding Hi 
outlet pipe H in the top of the pindtlcct III only 
e !■ anlng and cooling appaiatus neiissiiiv is a mke 
wriilihii and a sav dust dilei It Is obvious that the 
gas must Ik cooled to as low a temieiiltln is s 
eeeiiieiiniially po slide so that the li nxlinum weight of 
» is mid an limy In uilmlltid lo tin liglne ivlmdw 
I ho high nisi ot tin lull lot ms a clients ob till lo 
the ext tided use ol this l^pc ot plant 1 in emu ye its 
itUl the intiodlletiem ot g is piodueciH Hi engtll 
used with them wen quit snitll mid si it was quite 
possible to use Ihcse hlghglldi 1m Is nut of recent 
yiaiH Hie gn. engine Ins been dev Inp d I i give I (100 
lo I (Mill I disc powei in tngl units uid tli eiiintty 
it the ptodmei Ins hen eoirenpniidinglv enliigel 
W i> n huge imanlittes ol lml in dmlv li lug emiv md 
Into combustible gns the pirn ot tin I he emus mi tin 
porlaut Him 1 he utlll/iMon ot mu iluipir glides 
of eonl end even llgnll and p -it has Hun fen is 
stinud in Important [liuse 

Then is nothing in » In making gss fmi i hi uinfn 
OU8 eoal this has be n done lnini tbc lust t ir fm 
nnie woik Wile i tin tmlioeurlsius [iiesenl in le 
tualh aelvuntage c us is the v linn use (he bent te m 
bust Ion ol tin gas let nglne work how e mi tin tii 
and soot must lie effectually etilled out ol Hi g-is 
and It Is heie that the chief dlllleulty lies 

III flist Herleim att< ill) I to t tckl this pioblem was 
made bv l>i I uelwlg Mond ind the details ol his 
lutiuius plant ire now well known it is lime Ion 
intuee ss II v to de He I 11m It lull 

It should be teiiu mbi nd howcvci In i mine 11 Ion 
with this put of the sulijeel lint lltuimnnus eoal eon 
Inns a tali piopoitlon of nilt igen wlilel unde i suit 
able eoiuiillcili ipp# ir*> in the gus In tli I im el 

animonii Oi In-itmcnt with sulpbiiil it Id t ne ton 

ot coil yields something like eU le 10 pounds et mi 

nionitini sulplmt which can Ik sold fot agile ultuiil 

III i poses at i price of about $12 | e*r long loti Ills 
means that )l eoal 11 I oi slick it 12 shillings ptr 
Ion Ik used and a yield of 70 pounds ol niiiinonln 
obtHlncd llu nturn lu by piodiuts ilotu Is abc til to 
pel it til ol I H lm I bill 

This Is an tmpoitant Hem and It Is no wonder that 
-ittempls an nude to keep the conditions such a 
will [ire serve this irat ion la lion dee imposition What 
are those conditions' The * inpetattin Inside Hie pto 
due or must lie kept it low GOO digues (entlgiude 
whereas In the oulinaty pioelwer it a iliciiir I .00 de 
gnis (entlgraile I Ills tin litis ns w litu sun be 
foie Hint an exeiMslve amount ol steam lias to lie 
used to keep down Hu leniiuril re with t constituent 
deterioration m the quality of the gas In fact Ihe 
lontenl it eaibrn dioxide) In t mrmil Moud gts Is 
about It to lh per cent The amount ot st am u eel In 
the platil Is abc ui 1 pounds ji i ton ol eoal about 
live times as mu li as Is needed to sup] ly the best 
gas as only all n 2> , r in of tli steam Is ele 
comieosed In the proelueei It lollcws H it Hu flee 
steam carried a a ay bv the gas takes vwav from the 
producer ,n mormons an ounl et latent h*-al with th 
natural ronse qiutue that tin icgeueiative appaiatus 


Is both costly and cumbersome On tin tithe i hand 
it Iiuh bu< n found tint the sulphate cannot be proHi 
ably move tea with |ilmits ol less limn ^ not) horhe 
powei so til it leu Hllialle l sizes it seauely Justltl<-1 
its ixlstinei md shnulel be replaced bv a simple i atul 
fluuptl type ol plant Ihe erection of towerH tilled 
with pipes fm ttnnsle rrlng the It it tiom whIi i to 
nit and n e icrvo Is lath e istlv end title onomle.il in 
a test of a ODhoise pow i Maul plant It wa found 
that Hu heat taken up bv tli Hi in ti vv irnu ig 
tower wis-onlv about 2d |ie i niit if t h it e until by 
Hu n ite i llu gate should la split up into uni llle i 
spravs and the veetled suiliee | i< nte d to It li veiv 
mue li gieatei tin i is olitiilimbl 111 tlusi towns The 
(Itsheis used tin ari very de lie lent In tlilf lespiet and 
tie of i yen week tentu llu i[iiestlon fating He 
mmiili tuiir who wishes to install gas i te du its ten 
Ins engines is Hits—win the i li will us his plant is 
tin iliuueiiim muilufiu tin v with g is is 1 cut ot liy 
[icHluct it win the i lue will use i i e nsoii ilile inuiiiill ol 
sle nil in lh [ i oil tie e i uiiil use H ti tin hist nil van tin e 
te i ihoiIu mg a tnirly rich gus suit ihl toi engine 
wrik 111 mswer In Huh ele yi mis lugilv on loeal e Ir 
lumstiniis mil no elelinite iuli eaii h luid down to 
e >v t ell i i s Jo letuin to the tat it ts found tint 
howivei iiiiuh lh washing i]i|ihinIus fm the t Iv|ms 
m iv he ni iltl| ll d tm glolmlis li iv a knne k ol woim 
lug Hull w te tliioiigh the in met intimati ly tlnellng 
(heir weev to the engine rvllncl t Attempts have been 
made to split U| the hydtcK uhoi s liy passing the in 
llu nigh a hot 7i in Insldi Hu picMliner rius muy he 
ilon tv irntrllng tlo-coinliustlcin jo that tlu an Is In 
11(Mine el ihcivc Mu lue I ind blown downward through 
llu m mile see lit I in I It w is e ffe till in a not he I way 
Iv W luttii Id who die w off tli.tariv vapors fro n the 

I iv fu I bv menus ol the stc >m lnje Inis Hid itio 
(llu el them into tlu lulLesl ) ut of the (lie Othet 
Iiinlus Imi 1 ele e p (buying h II whleh fellies Ihe 
v ip is to takr a down v aid swee|i bet re hiving Ihe 
lop ot tli hie llu se compile it lolls make Hi woik 
Dig it Hi pi ini nnie dlltliiill mil e (inside i ihly add to 

II Inst list Ihe results (btnlned moieoyil ure 

note tritiltllsill ite wlthfh exlin (te lltile andfXiense 
hs Hu tu cannot tie iidueed In Ihl way by more 
thin 0 per lent Most e\pe-rts an* of the* npltiton 
that the le iii|H>ruliiii ot th [rodiuer is nowhere high 

enough to spill up t111 t ti anil that tlu soe ailed 

flying is iiuiely a huuilng to tiulMin dloxldt with a 
e onscqiic It (let i lien it Inn In tlu quality of tlu gnB in 
iff it gists obtained ly this me Huai usii illy eontaln 
inoii di'iviili Hun wlun tlu ars in unllxed It is 
gen tally e(inside ml thii(*foii that Him Inipler 
in tli ill it wishing oi eoiulilislng out the I ai Is lire f 
• till t Hut ol de si lining by heat In Mils eon 
lieetlell atllinsphcili teieihis lie loth bulky nnd ex 
pensive lie ld> e> lu Ing In Ihe 1 lit although tliev ills 

pc use with tlu use cf until lot e \ti i ling tlu tar 

I im ti thi e pinion th it liv lm tlu most effle It at ap 
[laratus is a I in mtitnig lu Hu gas it u sets high 
sited A water s[ l ly tniiodtutd Into the* middle of 
Hu lotoi i. biok n up Info extumely flm elropH 
w hie h se i/i Hi globules of tar and ill h Hum ngHlnst 
the* e ising tiom whleh th v (Hall) Inti tlu settling 
tank IhtM fans in yen rfflelenl In piaetiet tlu 
lower required to ditvc them is small and Hull water 
ee tiHiuiipluin is I iw 1 ni satista ton el ming it Is 
advisable In semi llu gas lluough two tins In suhs 
Owing to the icuiipley ntluri if tlu lml 11 li only 
lmtuial to expect lliit l lu se bituminous piudil IIS ind 
plants should la mote I rouble se nu mil iximmhIm Hum 
those lie si gill li toi lh stlii[ li I I Unis if tip 1 itotll 
the Hist inst and the upkeep of tlu forme l t\|H nu 
glister than thn-e n the m n bituminous vailety and 
this me lease d e y|i ndltuie lonus an offs t to tlu e he ap 
ness of tie fuel llu use e t g is liom bituminous i ool 
for engine wiul' is liowey l e uupniatlvi Iv latent 
anel we mix expect (lull eft i men expeilonci has 
been gained in the winking ot this kind if pi Hit the 
te suits which are even now m rv < mutable will make 
tlu gas plant a still mote fcrnndnlile eompitltoi with 

(her Houries ol power 


PRODUCTION AND USES OT 
TUNGSTEN 

Ong of tho most widely known of the rarer metals 
Is tungsten The produel Ion of this metal in the 
United States however, 1 b not large as a little of it 
goes a long way for some of its most Important uses 
As by far the largest part of the tungsten produced is 
used in making tool steel the demand for tungsten 
decreased greatly during the reeent depression in the 
steel Industry In 11)08 the domestic production of 
tungsten ore, reduced to an equivalent of ore carrying 
«0 per cent of tungstic trioxlde (WO,) the ordinary 
commercial basis tn the United States was 671 short 
tons valued at $389 9G5 as against 1640 tons valuod 
at $890,048, in 1907 The statistics at present avail¬ 
able from foreign countries show a similar decline 
These figures are taken from a report by F L Hess, 
of tht United States Geological Survey published tn 
w advance chapter from ‘"Mineral resources of the 


ilnlt<*d States e slend »r ye at 1'tOS Mr Hess gives 
also details ul the liiduslry bv btatis notes on the 
occurrence and uses of tungsten and a pirlml lillill 
tgrnpliy 

TnngHten Is of wide occurrence but the Individual 
deposits eau baldly Ik said to bn large As a nilo 
they are pockety —that Is they oeeui In hnlleulnr 
masses or small shoots Many of those a) the hiiifaee 
are qulrklv and easily mined but it may then take all 
tho profits derived fiom the first ore body to locate 
another one 

Tho tungsten minerals used as ores are- hiibnerite a 
tungstale of mangamse wolframite a tungstate of 
manganese and Iron fnrberlti* a tungstate of iron 
and scheclite a tungstate of calcium They generally 
occur tn volns cutting igneous rocks that eontafu much 
silica such as granlti and granodlorlte Bonn slmplo 
tests for identifying theee mlnetals are described 

The most Important use of tungsten Is ns an alloy 

f 


tor tool steal lo which il Impute, the iiopiitv ol hold 
tug temper at u much hlghci ti mpe intun tli in huji 
r.irbon stills When lallu tools an mid cf tmij l n 
steel the lathe may be Hpcedcd up until tin 1 i| s !• iv 
In*, the tool are so hot that they turn blue It Is 
* ild Hint about five tlmiH as much woik c hi In dune 
Iv a lath built for sue h speeds and vnrk and fit te <1 
with tungsten stee I tools as can te dm t tli satin 
lathe with eatbon steel tools I nun It to 20 p i i nt 
of tungsti n is oidlnaiilv use) li lull tc» 1 h 

lhoio has be in a widespread In lie* that most of 
the tungsten mini d went Into irmor pi He but It Is 
stated by the Ordnance Tluieaii of tli \nv Depart 
menl that tungsten Is nnl now and so f-u hs known 
to that bureau nevei has been used In Hie mnniifnc 
ture of armor plate tn thlsenunfiv ind it is not known 
to have been so used In othu cnuntilcs tliourh It lias 
probably been used in expiilmeiilal ainioi i lutes 
One of the most essential properties of armor plate la 
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Hb illlitv ti r«hlht hIm < lc nail Hits pi op ity It not 
irn| in It sli 1 1 b\ t inhHtin 

\h tin ii i Hint, 11 nit if tungsten iu \i ry high— 
ili il 11 so <1 ft ( lli mi Inl In valtmlili fir iihi an a 
Ilium it lu Im nut Hint i lit lilt luiupu and sui h 


I imps are lapidly coming Into common uat The 
white dish of thi light gt\m by the tungsten filament 
makes It mmh supe rlor to that of carbon and the till 
rlitny of tin tiingntin lamp la moti than tain an 
gi at ns that of thi inrbou lamp ThouHauds of tlla 


mints ran be made from a pound of tungsten 
Tungsten salts are used In fireproofing cloth for cur 
tains draperies eti In weighting silks in glam rank 
Ing as a mordant In dyi tng and for many othi r slml 
Itr purpose s 


HOISTING ENGINES AND BOILER PARTS. 

THEIR PROPER DESIGNATIONS. 


I tit in t« lien a onfuston rt ldens as to the i ropet 
i mi t « who 11 in ring to my iutt ot ngitiiitlng 
ii| i it lit i li nine i th M it,)' kniwl (ig ot the nm 
him is inking Dll u a 1 list turn is loinul to dm 

ignit h me | lit hn i ih llu li i immi Is not known 
it ID mil mini i ii Ini, illffuent imuus for tin 

I hi hi i in h t 11 Ming i minis inung uthir up 
1 ii itu in li s l i tli ii ml i to know ill in rut 
ti i ms I i hi 11) ii tli wuliu i uts 1 u Inl ting in 


signal I him Hamhutg and n Ighborhood and otlnr 
towns of east Ottmnny are supplied with a nady 
miuns of aBiertaluIng the standard time 

BRONZE FINISHING BY MEANS OF THE 
BRUSH 

I Mi ii m in his llion/twareu I abrlkation makes 
fiitbi i Iihi i\utlolib with regird to the bronzing of 
tin tain 1y brushing on 

A gooei lint., i cl oil vtrniali is esHiutlnl It tIn ob- 


mpiKi or brass will quickly br brushed upon them 
to glvi them thi appeal unie of thi latter metals thus 
pit timing a iid or yellow bion/i Hiush until tho ob 
jeilH liavt roolid to hlHSlng hint If thi brushing were 
to he longer continued the color \ nuld bo brushed off 
again The application ot a good bronze latquer will 
give a soft lusler and the objiils will be hardly dls 
(Ingmshahli fitin real binn/i I hi lalsitl partH will 
bi bright and tin depi essiuns dat k 
tor u hllvi r bion/e liulsb ippiy lu tbi object two 



Fiei 1 NAMkN OF BOILER AND ENGINE PARTS 


elm and tli lull i thi 'iccompanjlng lllimlratlcins of 
I Li Ig iwikmI hoisting 1 ngine of the iloubli dium type 
u pi muted 

lu 1 ig | n shown Itu ingini \nd belli r complete 
mill ill \ isthl | in lb ih shunted be thi li proper names 
tigs in I slu w in r it thi parts In detail In 

id i Dial n n i putt may b sttund from the maker 
at my i\|i of I listing mgln tin engineer should 
I mull iii i Ilium It with th i irmt names and then 
tl h will I n di Ihv In giltlag llu i rdcr filled In 
I ul M tying ti irlli sc\ernl times 
< in i ills in iniilm tun is haw a printed list and 
tin iinmib it th larts an dislgimtnl by numbers bo 
it it wli n n new pen in nquirnl all that Is ntces 
i\ Is to wrili tor llu number uni spondlng to tho 
i nine t thi i Hrt wanted Powir and thi Engineer 

Arrangements I \ bin i oinpleteel w here by a 
hi ami ml Ink at Hi Hamburg Otwervatoi) IPrgedorf 
Is mnneited to the trunk telephoni system A sounder 
autoiimtliallY emits a slnnltko note from thi fifty 
fifth to thi sixtieth sonnd of each minute-mtd Ku 
it|inn time— ntid tills gens automatically to all thi re 
nlwis conneited ot that time with the special it 
change number which has been allotted to the time 


Jort is to have a gold bronzi finish mb up a llttte 
cxhei as dm as possible on a grinding stone with the 
varnish adding blaik and blue until the tolor looks 
o dirty groen Apply this to thi objoet in two oi three 
coatings with a soft bristle brush The firs two 
coat lugs must be thoroughly dtv before a third th put 
on the last one is to be coated when but partially 
diy with the bron/i ixiwder applitd with a fine hair 
brush The hollows or depressions in the surface of 
thi object are not to be covered with thi bronze pow 
dn When thi last mating of varnish la dry the 
superfluous bronze is n moved with a stiff brush In 
stead of the mhir for coloring dark green cinnabar 
may be used Gold bron/e Is the natural color brought 
out upon brass and bron/e by dipping or pickling and 
It Is then coated with a mi tat varnish gold varnish or 
lacquer Oold varnish Is th. chief factor In gold 
bronze being the only raians by which a beautiful 
and brilliant color Is obtained 
Iron, zinc tin and lead are given a gold bronze fin 
Ish by application of varnish paint and subsequent coat 
ing or dusting over with leaf gold mosaic gold or 
gold bronze powder If cast Iron objects are boated 
nnttl they blacken and brushed vigorously while hot 
with a brass or copper scratch brush, enough of the 

f 


or three coats »t white had iiibbul up In varnish os 
sbove and modi silver gray (not too pale) by the ad 
dltlon of lamp-lilaik also rubbed up line Tbe same 
rules are to be observed lor drying as In the case of 
gold bronze When the last coat Is not quite dry 
applv the silver bion/e to the raised portions pro¬ 
ceeding exactly as in gold bron/lng the hollows or the 
object not being touihed bllver bronze 1 b often used 
for parts of objects In contrast to gold bronzo on 
other parts Silver bronze can also be produced by 
coating tbe object with a lacquer or varnish paint 
and immediately applying mosaic silver or silver 
bronze powder az described above in regard to gold 
bron/o 

Copper Bronze—To copper bron/e Iron and rlnc 
coat tho objocts first with a brown varnish paint and 
when this Is nearly dry apply copper bronzo powder 
as In other cases Copper bronn powder can also be 
mixed with spirit varnish and the two put on to¬ 
gether 

The brown copper like bronze for rinc objects con 
slits or spirit lacquer with which la mixed a color 
rubbed up In alcohol Tho objects must first be made 
perfectly bright and dean Brushing and scratch- 
brushing with a fine < opper bi uab will produas a red 
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I L L U M I N AT ING ENGINEERING.* 


ITS GUIDING PRINCIPLES. 

BY PROF. SILVAN US P. THOMPSON 


I on pi ii In ill v i Mutiny on I j havi flnrt bon any 
ay Hit in (i t mu mo nf illumlti itton In use In utty itvll 
i/mJ iouiiiiv Hi Ion llu > • n I Mill Mint win ih 
tin ins nr illn min it lull diivllkhl ill lamps mah light * 

I itlon illi-. mil nix landli*, Miiiiun h mil isavant 
mi i limit 11 i mi mil vmii kin.iii IihiI «illk< to ill pi ml nil 
tndnlilii tl mum it 111 Id it iiIa.Ii> Only in III* 

ItiiMi Ilium mill iltlia u u 111 n nny ot(, ml Ail ul 
Umpl in light (l> •'ini I tty nil limps In Dill tin 

aiittlui ltn s nt llu tiny at till Iv l alhtid tin piopuslll 

In IIa lit tin 111 n llniihi ut ( miiniims liy gas noth 
ing lint win i mill s nnlil lit iilm it I • il lint gas light 
ing w is Miming in mil Aiginil mil miI/i oil lami s 

win tin mIi on pililois nnlil altii IS il I v iv 

tiling list ilnl a In t tin li pi n I Ii ally dining I In hot 

lulf i nt in a 1 in k uisiiii limps w i not wul Iv 

spitail until lln alstiia An lighting thiugh tihil 
toi apt i Hu ill il and llghlhoiist |iir|Hihia floni t hi 
time s did nit Mini Into pnl Ii pnstuii nnlil ihoul 

1K7 I l.li w I mi| a |i How d tin t it tom \i us lain 

s,t|ll I ill i i mu In, mil a nt g is iniiiill s and 

iiityliin gi lighn whll llu n wisl things In Imtli 
gi lighting mil i In till lighlllii nt* illalis ot only 
a ji ii hi twi ig< Mini iiiaons nil l 11/ th ini 

im list btilili midi lu tin lulu dm t Inn ot t lit \mr 

(Ui Mi ii in m mill in in indi sm ul gn \ iv in my 
liwii piopli n ili/i llu tgnlll an i i I II ion s| ml 
mg (i p Toi wind Kill his la n beum hy llu Ittdocliii 

Iiiii it tin in I illu III ini lit glow limp \\i in 

nil lailli aiili s In Hi v ii nilildh or an linnii ua ivi 
hit loii In Hu ill (il lllnmln it ion 

Ilnl wI ih llu m im it IliuminalIon hm thus 

lain di u lo|lng with ima/lng stud a dining i aingh 
gin i al ton mil Ih my ml/ d sialiiu I list i ibutl m 
In iinnil l| il and inlmi mil mill inlluiitlis in I ly 
pi ii in i ui p ii il i ii Ii in i am III d (In login nl Ih 

Minimiiiiliv nil 11 night sun In s "f g is mil <f 

i In (i mil shill I list aai t i il I i in iloirs 
tin it his In n moll i uni i ii difT l ul d ul i im nt 
going on 1 i Ii i lo tin gi mill it Hint hi mill of 
llu i h tin ol oiiIih whl h d ils ith llu im isini 

mi lit ot 1 inn)in us iilius I lit t mi In liia h i n glow 

log Hit t in i\it ml in In Hi \ 11 in it Ion of Ha 
Itwa and tin iiiii ion nn ill ol III uisti turn nls nl m is 
iiriimiK (( with not until I m tint llu lusl nil 

dm naatiiu nl | liolimit ti Ii pi In li Ii s wa in uli I Down 
In Hint nil InmtHif m his I dot mi dm lild 
linn i hi I mid in nt il liwa mil liktwlsi In tin sum 
!■ li II iia.ii i gn lo (lu win Id Ills I mill ilO|Htpu 
w li i in i 111 mi 11 \ ph ilium Ii i w ia ill si t Had Hum 
li t d s shulow philimut i waa limnlid ill l"»l ami 
Kii lilt a lu IS I I Inn Minna a long gip Saw foi 
Hun ns i\i i tut d gu isi simt instmniint tlun waa 
m In | nit ml id\ im in photoimiry nnlil Hu 

ilghtlis wlin th ii win iiiiiliiiid m my linyil 

linns soim it Hi in ini hiding tin now wiltkuown 
toi in d I Uih i I mu mi i Hudhiin and Hon I mp 
utili it m liling n Mills cd mm h hlghu piidstnti In 
111 limp ii Ison ot dlfli i ill Simms nl light Also In 
th ilghlla ui mill lit llu lusl tlmi with sputal 
li i in ot |li l nut i ol th Kind ih tiuid to pity a 
yin Iiiii nlint |iul lu III will ol mil aodilv in my 
lli limit is mt ism lug tin i 11 in a not of tin hill 

Iiiii y ol i somii if light hill tin illuminaHoii ot i 

Hm pi Ini'll y iimiiin Is (In udiqiiHti and pinper 11 
I ii in unit Ion nt tliluga mil as wi lmu to mime (hi 
I i si lit i Ii l is to an i \mf Bilmri our Ills) biisiiu ss la 

to s m sum i minion ngiMinint as to t In mi tan re 

unit il Hint) In u inn and llu • Hlahllahnu nt or ri ilRon 
alii ii hs as in Ih uuounts ot tllumln itlnn required 
In din i ut i tibi s 

I oi i mi st tlun In tin 11 ogi mime ot work for out 
a ii ly wi pot tin ipustlin i I tin units of lUCHsiiri 
minis mil lln pionuilg itton ot llu |iio|ti diflnitlona 
it Hi m \\i nmat suim ngrumiiii mil lorn I hikI 
ir pis Hill tilt! i national ns to whit sIihII In takrn 
i tin unit or light and wluit .is lln unit of lllumlna 
in n it a smnn 

1 Ih 11 ill thi long standing londmirsy aa to the 
I im r i| |« irs to la sidling ltseit hy at habt a pr* 
lln In iiy lgnimint hitmen llu standardizing laboia 
lints if llu gnat unlit ua Oik uiudle ia no lotigi i 
toll i yngiu ind Imlittnlti thing llu m w definition 
ptoilsl nnIIy agrud upon lb an Iduil unit In tunib of 
yyliiih n inn di hi ills* the stytial staudnrda In list In 
dim uni mini ills II this provisional < nt nu lanhut 
In i ut ilu tl hy l lit tit ind i national loininoii stoat we 
I ill li in In nn Ini ward nn Inti ruaHminl tnndh 

•III irnintli niu.un I lulilmv ililhimt »U1« Jinwgiinl unit 
il id III min nth i. y ipti ■ mug s< clot. 


sm h that H Is Hu iauiu In ) iigland ua In Anurlia 
npial in Hu b nun ilmmal aiitpud In 1 rutin and 
iilitul to llu lit Iiiii landli ot (leimuny In thi prulsi 
I ii iKiitum ol tm to min 

llul wi havi si III to bud ttgieumnt on tin standard 
of Illumination lint ui ktiglnnd and lu llu. ITnltuI 
siatta wt hau alii lily glown airnstomiil IoiIimiUm 
amounts nt llluintniition of suifaics in linns of a 
lit Irish unit llu i indh toot nut tittups a viry 
1 ipi y turn mu Hut wi would u ulily ivihangi toi 
a 11 id i nu uiiiig tin it by th Induaitv of lllumlna 
tl ui it u uit in hdimdd it thi il 1st aim of mi font 
dom i light ir on iandii llu aouiii being ia 
auiliiil Iiiii to It imu■ nil itid at n point Hu law of 
lnyt i hi a pi ii holds ) i ud 

Adopting (In i indh liail as the unit ul Illumination 
mu nny it ulily slid Milan tuts with ditlnlteiuaH 
Yll (oni| t d nt aiitlioilHi a ut iigunl that il night for 
llu pui|usi of railing in illumination In liquid d 
not h sh thin mu i mil It loot sonu uithoilHis biy 
lug Ii unlit tool Ih tuta <ippi u to la Unit ii id 
lug la Iiiii omIiU with in iHumliuHon ot mud nth 
tiindlt loot illllti ull uid latiguiug with oiu of om 
lillh i mill dot ■ oinfi 11ible with limn )• lo I oi 
1 imdUdol hut Ihit it Hu lllnmln itlon ixieida ( 
it k mill d nit llu gIn11 ot tin pugi is again la 
llgiilng mil ili/zllii) llu | igi should m ithei la 
iiiiiIi i illiimlnitl tl in i on i illiiminiili ii Soon I Ii dig 
id 11 ml il ia Hu in llu sl/i ol llu | ilnt Until i 
a I i lit Illuminati in if aiy i i mdlt dot a typi of 
|li i l/i iniidil lu a dmnl ol bold dm piopuly mktd 
ih I y ihli w lu n on ot I mg 11 dm r si/i pi Inti d in a 
wi tk w iy would Ih nielli illy ilugihh Sonu thing 
ilso id |n lids nu Hu st it i ot Hu iv ia ilfnlid by 
lb a« ii ml illumination if tin htiiiouiidingH Vi ry 
■ lilom ilms oiu niul in my oidlmuy room in nidllilul 
llliimlii iilon i xi 11 ding i imlli toot Hv d iy on a 
witling tubli I I mil m tl l ninth w llldow oi near any 
window nt im riving din it sunlight Hu lllumlna 
lion may \n d and may ivill it I tin t or & 
Hindi I nl 

Uutll i mill ol lllumiii iilon w is Ihua mu oil upon 
il was IniposHibli lo ii mli i am naaoiiahli mtilnty 
to isiltiiads n tin amount of tlltinitniilon lu nnv < isi 
of dispute VWiai is liu mi suing of thi term will 
111 hh ippllid to my t or in building faitnry mil k 
shop or silinrl d ox mi i ly tin dun wag inlliily 
v ig m Indiy thi ii ii s w 11 i an bi glvtn in niniuilial 
t rum I mm iIv judgmnit had to la mailt bv thi un 
aliltil iji mill Hu i vi ih uotmtoiiHly u hud Judgi Ab 
tHiwiin two dillinnt Ulumtiintionb tin powith of dlH 
11imlli itlon ot th yi in wiy llintdd I hi lyi i in 
m|iiH i but it i iniiot ipptaiat II inn tell with filr 
an unity whith t two ad]*mnt pntilus in iqually 
blight It Huy in nol iqually blight 11 lannot sav 
with iny kind ol 11 upon tonality wliat tin Ir n lallvi 
hrightiua <s an All pholomitry depends ou thi pi r 
tipllon ol tn (quality 

Phot mm tu h lot (In miaaurinunt of lllumimtlou 
hivi lain nu tidonid lailbt as loinlng brat Into not ui 
It the ilghtlis Oiu of tin uitdebt in thla lountty 
was Uni imist)m dii hy Sii V lliinni l’lirri with thi 
iiHalstann of Mi A 1* liottn foi uuaauienu nl of 
thi illunilNilon of ahli walks and pavcnirritH of 
atiMtb It haa bun siihaiquintly iltviloiad by Mr 
rnitttr and hh longtrucdd by Mr Cdgmuibi ts a iiiohI 
iihi till and handy Instillment telling thi amount of 
illumination directly in t< rnm of the uuulit foot An 
other hv Mr Haydn HuniBou nnaaures the lllumln 
al inti not on thi horizontal but at 4> deg Almost 
iqually rally with thi IMeiceYiottpr Illumination 
plintmtudr wna the bi hnol photometer of Pitru 
Mliewaky apparent!' little known in thlH country 
Most in mt of thin burl ts the form due to Martins 

llu pitnilplis and lonstruillon of photonudrs mo 
mat let s tliai havi interiatid nu for nearly thiity 
ytaib About I8K0 ] brought oat a foim of wedge 
pliotoiuftei (modinid from KttihleB form) in (on 
junction with Mr ( ( Starling for elrdrli light 

measutenients Laltr I gave to thi Physlial Sotlety 
an investigation of the ortors atlalng In photometry 
from the almost unlvusal aasumption that the law 
of tmersr squatia la fulfilled In 18S2 when lectur 
Ing at Hie ( natal Paltm Inhibition I gave diagranui 
to show the elfut of the supnrpoflition of lllumlna 
Hon Horn two ot tnoie lanipB and dlscussid the vail 
atlonH or llluminaiiou In a street lietwoin the places 
or maximum and the plAim of minimum Illumination 
Iwtlvi yiara ago I desrrtbed a tangent photonnter 
which has reutalitid a rat re optlral curiosity 

No one tan have workod at the photometry of mod 


nn lumpt or ot Hu lldiuilnailon of mtrfaieH lit bv 
lamps without Imomlng imtsiluus how ntuih utlsun 
(litstanding thur is of thi ilenuntary laws ol Ilium 
lnation Ihite lb Lainbrits ((mine law admirable and 
simple if only tl wlu no In bo many loses vitiated 
by the prisinit of otganl/ed—that la Bpnular—ri 
lh<tlun 1 here la thi law ot inverse aquaria ttailf 
a umvnsal grotnt trlial law of aidou radiating from 
a poiut so fat illy and absolutely mlshadlng If ap- 
plnd d> any othn iase than that ot aition lrom a 
jiolnt 

Unr subject on which mote lnlormatloii Is badly 
nn did is thi spit tin bright man of suifniiB of ilif 
hunt kinilH whin hiibjiitcd to a standard lllumlna 
don boi InsluiiM how nimh 111 lit 1 b letlndd inti 
sqinii lmh whin Illuminated with an Intensity of 1 
tnndh foot dom Bin li maUildls us oak paneling 
w lilu wish blown pi|n r ir tin ant fan nf a rid bilik 
wall' Hm In this then111 ilu walla are tlntid of a 
duk Poiiijk lan lid in maroon whldi u fleets blit lit 
lb light Tin ixtia niimuil ixpittai of lighting that 
might la hiv (I hml a llghlii lint l>ec ii urn d Is miroly 
worth (onaliliilng 

The Mihjul of diffusi nlh itlon which hire lomea 
Into play his Indeed bciri Investigated p.nttally by 
m v< iti i« rsona I hue air Di Rum pm t a nsranhis 
of is 11 nnd ihnai or Mi Jiotdi nn wind (aidboaid 
and ot In i white mud auifmea hut how ftw oth(rs f 
Again tlun la llu suhjiit ot illlTusi n I rail Ion wliiih 
(iiuib In gioiind gbiHs Hhailis llbbut nnd iiiriiigated 
glaaa puma and other ih vlna toi diffusing thi ion 
m nt rated light ol lamps Ytl how little doea any 
o| td tl bonk till Ub on Hu subject of diffuse refrai 
(tin Iti fti 11 ton and nfiaitinu ua thi y onur at dull 
ii lingular ami in a tpiaur to In of no Importance 
to llu m ldomli wildi or ti\t honks «r optlia but tiny 
an or vital Ind lest to tin Illuminating engine et 
Again tlun nr ii mini hi i of at ml pliyalologlcal prnb 
lems tint dimand tiiyiatlgatinn and settlement We 
all know that our eyia havi an automatic dlaphiagm 
whuh slops down thi mleilng light to prods f onr 
iyis troni glau rendi ring ub tdatively Insensitive 
d» bright lights Hoes anyoiu know whethi r thr ion 
d k don of thi pupil deiienda on thi total amount of 
light iiitcilng the eye oi on the Ind nslty of the Im 
age on local pad hi a of thi teiliia' 

Agulu wi all know how an unshaded arc lamp or 
i vi ii glow lamp (ilia tin ivcs hy the vuy (oniin 
dadon or If m hcaniR even whin tt nny la many fci 
uwny while tin anim mdial amount of light if dlf 
lusid oui a guatcr apparent surface as by a aur 
tounding glotM> or giound glaaa is quite readily en 
iluiid and does not produce the name painful aensa 
turn |)m a nnyoni know how great Is the spiiltic 
hrtghlneas or sutface that thi cyi will lolnate with 
mt • xperiemIng thin diaiomfoit' We tan look at a 
whiti cloud or at thi blue sky without pain Can we 
mduie a spnibi bilghiniBH or so much as om tenth 
uf a <audio per squall mill' 

Oui i yes are provided by nature with a most ex 
qulHld and automatic Iris diaphragm which opens in 
tin dark and doses lu the light I hi i\ by shielding us 
partially against tht evil effectB ol glaie Putting It 
lu the language which the photographer uses to de 
bulbe the stopping down of a camera lens the auto¬ 
matic Ids of our eye can dose the pupil so Hurt while 
lu a comparative darkness the aperture opens to f/2 
or / J5 tt t InncH amid a brilliant surrounding Ilium 
inal Ion to about //20 Suppose we are looking out 
in rilatlvii dat knees and are confronted with a bril¬ 
liant patch shining with a specific brightness of one- 
Unth of a candle pet square inch, we shall feel a cer¬ 
tain amount of dlsiomfort from Its glam and If we 
regard it steadily for a second or two will on dosing 
our eyes oi turning away see those persistent colored 
Images that trouble us after looking at any very 
bright light, but now let tbe same brilliant patch be 
plated against a bright background Far mom light 
will enter tbe eye the automatic iris of the eye will 
in a few moments have contracted stopping down the 
h ns of the eye so that it will be far less sensitive 
In these cUcumstances will the patch that has a specific 
brightness of one-tenth candle per square inch pain 
or daxzle the eye’ 1 ask the question but I do not 
know the answer Doe* anyone know what tbe answer 
ought to bo’ It is a simple question and a few ex 
ocrlmenta would soon settle it Of course one must 
admit that tbe automatic action of the lrla diaphragm. 
Important aa it la doea not by any means account for 
the whole of the facta about tbe want of proportion be¬ 
tween the intensity of a stimulation and tbe in- 
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tsnslty or the resulting sensation Fechner s logarltb 
mb law of psychophysics gives a clue but even this 
does not seem capable or expressing much less of ex 
plalulng the facts about the observed want or proper 
tionallty Why Bhould a light of tenfold brilliant y 
not produce a sensation ten times as Intense* And 
why should a greatei brightness ot the genual sur 
roundings relieve us of the annoyance of those col 
ored after Images* Aftoi Images ran be seen even 
under extremely feeble Illumination as 1 have again 
and again found Has anyone discovered any exat t law 
governing their occurrence ' 

All these) querns show thai tbuc 1 b plenty of work 
awaiting us even in the mere collection and eomple 
Uon of such scattered Information as is alicady avail 
able but there are even more important questions 
before us more Important not in science but In their 
relation to the public welfare and the economies of 
the community 

Now that we have a standnid of lltunimation and 
simple portable Instruments that will nicasun It there 
cau be no excuse for inaction or ignorance in apply 
lng that knowledge In sccuilng proper illumination 
lot public and private buildings 

Let me begin with school buildings They arc tho 
most imimrtant for whatever bad re Bulls flow from 
bad lighting ot chuiches lactones or railway sta 
lions those which result trom the bad illumination of 
schools atu far more lo be deplored—they imperil the 
eyesight of tho next gemtatlou 

All ophthalmic surgeons agree that the causa which 


foicos tho childten into increasing shortsightedness 
Is protiactcd poring over hooka under an Insuffiuut 
Illumination Even in what an Inspector might call 
a well ltt school the illumination at the Hurracc of the 
desk may Ih quite liisufllilent If tho desks aic badly 
placed or the windows insufficiently high or the lamps 
badly distributed 

All educational authorities ought hence fortli to In 
slst on rational lequliementH us to lighting Hlthuto 
they have had nothing definite to specify now that 11 
luinlnatlon photometers are available they ought to 
require a minimum of 1 *, candle foot at tin worst 
lighted scat In the schoolroom and not depend cm 
purely architectural tulcs about heights of windows 
or areas of window ap.ee e In England the Itoaid of 
Education In its Building Regulation 41**07> Itulo G 
clause i bHS 1 lid down a foolish ml hkvllghtN 
arc objectionable lhey cannot be appicivecl In school 
looms or dust, rooms 1 tint pe nelly monstrous 
pi o vision ought to be at once repealed The universal 
experience of the textile Industrie R when adequate 
lighting of spinning and weaving mac hint ry Is a 
prime necessity ts that no method of lighting Is so 
Hatlatactoiv as skylights In roots specially conatiuctcd 
to tccitvc light from the northern sky 

Hlthuto little attention hHS been paid by either 
local or ctntt il autlioiiths lo conditions allecting the 
lighting of fae fortes and workshops It Is true that 
the lactory inBpectoth requite pcitodic whitewash 
tng of rue tin leu but that la for aunltaiv itasons not 
primarily to sceuro bet tot illumination The Homo 


OllUo has Its tegulatlnnh as to te mpe raiurc and de 
gicc of niolbtun tequiicU oi |m i mlbslble in the dll 
lucnt clubbcs ot lactoilis md workshops I ben why 
not »lsn similar regulatloiu as to the pioisr amount 
of Illumination' Sue ly the eyesight of the woikcra 
is as well wot tb pi ole e ting fiom tujuiy as their lungs 
and then limbs ho tar ab 1 nn aware Holland Ih the 
only country In which legislation Ins fixed a stUuloty 
amount of Illumination In fpimies Mu figure Iheic 
fie tng rrom 10 to 1> candle meter ceiulyilmt llurc 
toie broadly to the value of ill to I > candle foe t 
Architects ale oft u blamed feu deficiencies In the 
lighting or Hi fiulleliiikh ilie y design perhaps more 
ciltc n foi the de De nc ie s fount il lilglil bv ai title In I 
lighting than fm those ot the lighting bv dHv 1 oi 
Ihlb (lit taull lesis no doubt laigdv with the peie-one. 
nbo has Installed th lighting nnangc me uts and oiu 


once it Is known how mu h illumination is uqulnd 
In the rooms of dilfutut kinds (fit aidi'tcd ought 
In Ills sineiluatlons to set down with appropriate 
nuimilcsl values what digici of lllumlna ion is rc 
(lulled In the vaiiotih parts «r his building 

I vuituic to suggest tint It would he u good tiling 
II aoiiie iimiiiilttii could Uinw up u iiiuifil spe e Hie title in 
ot model clauses (or arelllti Is to Insert In the Ir 
spe c Itlinitons in wlileh the piope i w cy of presi rlblng 
ihe requisite ami unis ot tlluminatiun in different 
daises of cases should be set feuth 


THE ELECTRIC LIGHT IN MEDICINE/ 

DIFFERENTIAL INDICATIONS FOR ITS USE. 


riitui Is no tnote important and efficient method 
in ltic relation to tluiapiuiliH than (he application of 
light and heat tncl although nucli has been written 
about It and much use has been made of II vot 
fiom the standpoint of those who fiom piisnnnl cx 
pertenco tully appreciate Its valu it sums burpils 
ing that then is uot a more universal ucognition 
of Its varied ihciaiieutfi inoiieriles 

In ilu few remniks that follow on light therapy 
It Is not my thought to Include Ilu whole of photo 
therapy I do not propose to discuss Ilu rinsen 
light which is a very important part of photo 
thuapy but for the information of those who have 
a confused idea ot what constitutes the J insra light 
and imagine mat it Ih a very simple and e asv thing 
to get a word may fitly be said The 1 in sen light 
whether derived fiom sunllgnt or the ilcctrie are 
light exuts only actinic or dumicul dTcets In 
hinBcns oilglnal installation an arc light or Jo 
Dot) candlt powei was URed and the intense heat thus 
deve loped had to be abBoi be. d by an c laboraL cool 
■ng pioccss bdoie the ultraviolet lays were available 
lor practical and effldont urn Tin original Elnsen 
lamp requited 80 amperes of current and 00 minutes 
ol exposuic but with simplified apparatus good wotk 
can be Cone with five ampeics and less exposure 
Btnctly speaking the essence of the rinsen light 1 b 
not light at all lor the ultraviolet ftequendes or 
infinite rapidity art no more visible than the sttll 
higher fieqin nneB of the Xray or the tai lower 
trequenclea that wc apptedate as sound or h*at The 
efteet of the so called Fmsen light then 1 b local and 
superficial of remarkable value in the treatment of 
skin affections but of littlo worth In deep seated 
morbid conditions 

The ultraviolet ray has no power of fan, nation 
It la Immediately absorbed by the blood and even 
when the parts are rendered anemic by pressure or 
by adrenalin and cataphoric action, tta penetration 
is still comparatively aupmflcial Uaed alone and 
unromblncd It exerta no general constitutional effect 
and acte only on the periphery but as Finson dem¬ 
oratrated la invaluable In deimatologlcal cases and 
especially In the treatment of lupus It cannot be too 
often repeated that the difference In forms of physi 
cal energy is one of degree rather than of kind The 
three things that go to make up a complete light treat 
ment, or phototherapy are the heat light and tbeml 
cal rays whirh are simply different taten of vibration 
Sound which Is a lower rate of vibration we do not 
regard of therapeutic value but as vibrations Increase 
in frequency and decrease in length we get the heat 
rays then light (the visible spectrum! until finally 
we enter the region of the invisible (the ul(ravlolet), 
and beyond this the X-ray Light heat and cheml 
cal energy constitute the trinity of phototherapy 
These combined effects are undoubtedly represented 


BY A. D. ROCKWELL. M.D. 


best by the rayb of the sun—which when concentrated 
net more pciwctfully that those from any trttfhla! 
miuicc but fm obviouh trasons the li general and 
Huecc sful utill/attnn Ih Impracticable 

Tin two tVHlhtblc art Ilu 111 souiccs ot this method 
of tu Unit nt ur the memulevcctit lamp tncl the arc 
light cither o' which uti superior both in pltytilo 

iogicul and theit|HUtie cflect to the oitllnti) hot air 

tnth fot the reason thai the lattn Is mow cbpress 
lng mil far I is penetrating than radiant hi hi ind 
it. niihcut iInmlinl activity In the administration 
nl light clingy one should tear in mind an tnipcir 
taut lundaiiiintil principle vi/ that rte-isltnce eh 
vc ops energy a principle as striking on its moral 
Hittl Intelleelual Hide as on Its physic nl 1 Icetiidly 
tor exampl If- of value therapeutically only as It 
me els with resistance and In I he am ie way light 

cures disc «se only ns It meets the resistance ot the 
human body and lb trinafotnud Into radnnt in 
cigy Ihe rays from a pawtttul tn< nnd< -t ent m 

me iHtnp readily ih nitrate the skin but in oyenoin 
ing ihe deepei md denser structuns ate eonverlcd 
into heat I lent therefore la one f the principal 

theiaiKutlc tatIms in the twe ot lie electric light 
it may be ohsctvid further that ra Haled heat ns 
developed by ll< incaidehccut and ihih dally by 
the arc tghl icsnlta In a more rapid aud pnwcrtul 
dilatation of the suueillclal ves-cels than the action of 
simple hot air and this relaxation of visse Is be 
cause ol no ipimmliU hcp'lng of the surrounding 
air tan he conllnuc indefinite ly Them light rays 
exc rt i n ii arkubb stimulating e tfeet iiihiu the pe rl 
liberal neivi ntllngs and mr Ih uHli/ed to exdtp 
perspiration jncm quickly tiian any other method 
1 he ruputor cffldency of tliU form of radiant in 
ergy Is Increasing ivldalbm and tisbui changes are 
evidenced by the elimination of carbon dioxide As 
Indicated by this elimination, oxidation goes on for 
more rapidly under the Influence of radiant light 
than of simple hot air Another well recognised 
and important factor in the light treatment, more 
especially the ate light, Is Its action on the blood 
The hemoglobin carrying power of the red corpus 
cles is demonstrably Increased and through Ihe In 
flucnce of Its Invisible rays upon mlrro-organlsmM we 
get pronounced bactcrli Ida! effects 

My first experiences along this line were with Iho 
Incandescent lamp not the ordinary Ineandeaeint 
light bath made up of many small electric bulbs In 
c losing tho body of the patlei 1 but of a single lamp 
of r»«0 candle powei 

Placed within a cylindrical metal hood and bus 
pended by a convenient mechanism the light can be 
easily applied to any and all parts of the body Tor 
the relief of pain and especially in the umtment 
of neuritis It Is invaluable* I even went so far as 
_ • siTenUrioon PboKRicrepr <» Neuritis, Medical Record, Rovom 
Mrttb, WT. 


lo bhv tint in the rc lie r of local painful cnndlMcms 
cticl in Its gc m ral i mist it ul ion il lntlu nut 11 was 
hills Hoi to till arc light III tliih I believe 1 was 
mlhtnkcti Aft.r u inric ixtciidul experience in its 
use 1 do no! hesitite lo ts-wrt that while flic arc Is 
quilc is v tin ible ah tlu imuiiihsunt light lor tin 
relief ul lain its Inline me uihiii del tivc blood and 
skin condition), Is tni Biipeimi I tom what has nl 
iihiIv bun mid us tu tin comp) mm ot these two 
maiilfistuilotiH of light it Ih not difficult to under 
Stand why tills may b. mi> 1) th lie tonus of rndl 
in! energy but In Hie IiiihiicI m< nl or liuiudtbient 
letup the gl imm globe effiduallv inteicepts tin cheml 
cal rays while the an light with no inti rti ptlng bar 
rier give Ihe lull \ vine ot tin i once nliuK d solar 
rav While there fon the cue tic illy it is no difficult 
in liter to dec Icic upon tlx tiliilu v line ol Must two 
foi ms of light mill to tub as to some ellffc u filial in 
diiHlIons foi llielr us. praiiiraily it Ins mil bun quite 
ho rasy M itiy rases had to Ih tutted home bv one 
method some by the othei with h suits on Mil whole 
see thing to indicate the grailer < tthii m v of tin arc 
light but It w hr net until the two nicthoilH were sue 
cpshivcly used In tin treatment or tlu bhiik pntlents 
that the upirlorllv or the one mil hod to Hu oilier be 
e urn strikingly manifest 

Briefly Mtatul the superiority of th. -tic light lo 
the InrandiMcent in the tiratnunL ot eertiln local 
surface conditions and londllicins constitutional and 
general Is dm to Ilu fact that with light ami In at 
are eomhlned the biilitlc chemiral naitions whit h an 
wnnting in the thtr Ilu aic light uprise nth all 
ihe rays or the spectrum us does the sun ttseir and 
piacttrallv It is nothing but sunlight I ortuimte Iv 
howevrr lot our tluru|HUtir puriKiscs u Is tar uioti 
controllable than sunlight and cau fobtantlv Ih made 
intense or mild i otic inflated or diffused mil even »iu 
different light ray8 selutcd oi exeluded at will 

Soldsriag ordinary platinum vessels Is commonly dom 
with platinum ItaUf ss the soldering manual m with 
purs gold, using the oxhydrogsn blow pipe or Its equiva 
lent melting flame Gold has the disadvantage that It 
n elts at a lower temperature than the platinum and 
under tcmpcraturca to which crucibles or other vessels 
mav be subjected It melts and 1 avis Mu rratk open 
It) (enttal Zelfutig fur Optlk mid M . I milk li is mom 
mended to rlose Mu trirk with a mlxliii of plullnum 
1 owder and tutpintim oil Mu n tee Inal th. joint to a 
white glow and in this condition t lismiiu l the 
jinrts together Another method i|) It ebb whin the 
crack is on the edge consists hi liiiigluy a narrow 
t-trlp of platinum shut our Ilu track then placing 
Mu aitlrle In Mu Hu hraUng it wlilt, hoi nnd ham 
lULtlng If necessary Auoidmg to Metall Aihette r a 
small hob mav Ih dosed bv t rivet made of platinum 
wire welded after hammering both heads ilosely For 
larger holeB a patch la made of platinum sheet 


XfttloiJ Racoreb 
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CARTAGENA. “THE HEROIC CITY”* 

A TOWN WITH A MELODRAMATIC HISTORY. 

BY ISAAC A MANNING. 


( within. ii Im i\ h m it was brand liv tin 
mi i< nt g Minm iiIh in tin nut Iti < mu! of Hu n pub 

Hi I (til iiilnn now Minkin i f In ( ill uibl i an th 

II n I til} In. in '<• rib iagli mil in lodramatl 

in li i hiHiirv |uln|h 111 in u v itl r otv n tin 


ti oIh it mis it lunrH it it i very slip within Its old 
bitth mint'd wills 

Whin ItttHtldiB first link ltfuge within Its haibor in 
I 1)1 h< dit lurid It thi natural point tin i nty and 
I idiu di lit rulla who wan 1 1 g ivrrn It tlnough nany 


to nuthorln the wonderful scrtiH of defensive works 
whlih inioinpaba tin town and haibor and whlih stand 
oday as inoiiium nta to the ionhtrui.tlvc skill and en 
gum ring curt of the old bpintanls Thi ramparts 
imttliuuutB tnd gemral wrles of fortlfliatlons are ao 



wtsinn i nut In nt ll« si u, « it High limit wbl u 
tin iuin\i\ lit tiik|li ii tot si n y«t mi iiimiI 

to I In viimih i IT «i h in tl 1 1 u. ill s mil ill tints 

whlih i mu d In tin mil i j it Ih i I Its exist in 

Old r linn iinv ilt\ it Ain in t inil tin ntw wotld 

ixiejl Santo Domingo toil Mi\l ( anil undid lit vlt 
tue ol nival dtirn win h ili In d it h vin total 


1 /AMI SI 11 Kg I A ItlllAI STUUM l \ HTAHKN A 

\l iHsltiid s mil hnallt Ul( III si i| vn k in th blunt 
I Ills niflv luit whttt i he lad K>m ti anawtr 
iliaigis I his in in ti a w is gi.ui tin llist wniiiint 
as tio. rntir < I t utagem He lattblialu I thi uty Iti 
1 tl tnd the t llowtng v hi thi King ol Spun aent 
then t blhiiip if the ihut h 1 rotn that tlm to the 
ind of sptnihh ink no plan on the Spanish Main 


Kimiiiiit d that Ihi} un dularid faultli hh rrom the 
tlui iolnt of milllaiy inginetrs Huy an all re 
marUsblv well pnmivtd an 1 an uiiIijup In that their 
(ountMparts an not to lx se n anywhere dee in the 
new world ttullt of coral stones many of them so 
huge in Kin ont wnndera bow thi \ wci hmdlid they 
an laid in n niniieU th mixture nt whlih seems to 



nnd loyal rltv It has ntnlnpd mi ip nt Its esrly (har 
act. ilRtiifl 11 rhaps than all the otturs 1 he medieval 
flavor siiitoundb It Its antiquity is everywhere In 
evidence wd the air of roiname hangs over It One 


* flaUctis of the IntenutiuMl Pul n < f A hi rli nil He J nb ii « 


A 1 AIM OK 1HK WA1I SI HKOt VHTM* ( Alt I AltKVA 

(MUVtihNV I Ilk HhKOK ( IIY 

Milferid more i flanges tinm prosperity to adversity 
and hi him 

line tame the gold of the Perus for shipment to 
Spain and as the capital It was the iinter of at 
traitlon for all aorta of adventurers The frequent 
visits of pirates and buccaneers led the King of Spain 


lie an entirely lost art This Is proven through efforts 
of the modern workmen to repair breaks In walks and 
walls whlih rtpairs show no suib strength as the old 
workB of centuries ago 

Hire tame befort t lit si muniment* and donjonr 
wert built, nu<b Jolly visitors as Robert Vaal, Martin 
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Cote Sir Franc is Drake, the Sieur de Polntes, Du 
Cssse, and other rovera, each being icmemberod by 
what he took away rather than by what he left and 
the scene* of their exploit aie pointed out Among 
others at the old convent o( Santa (and< larla on 
the top of the hill called 1« ltopa lying back or the 
town and which serves as a landmark to marine rs 
passing that way the white or light yellow buildings 
being visible for many miles at sea one is shown wli. rt 
one of these gentlemanly ft hows in the spirit of 


mediately mar Cartagena for in that hill lived Hu 
llguant spit it which was worshipped In tin fori 
un animal by the Inuians and whose woistui 
called the spirit In tlrl Uimllau Veiil Jhn, 
dtry it is repotted was confessed bv u man oi u 
blood, Luis Andnn by name many yenih iften 
Andrea was said to have Ind a pact witu the c 
and this tut and his other sins w re round <n 
flic famous Holy Office eu lne|iilsitlciii in Its 
mild and persuasive way To show Un lull ippi 


U1111M* in e iipie el ih i Dumiiiu in mciiuistei) ioeli> and 
lor wlileli Uk Knit- nl si <in in I70i authorized tin 
eollectlnn eif in in \ ie l in I in it r< pall stating 

that owing In its mill lit' this leiiiiem U l ipldly 
I tiling lulu min it u i elect In 1 < ind is a 

nest ill luillling old |li will i till in wliieli are 
line weineii i till tilt mis II itli di it wise luted 
on alt i uni in tlilh will I f mill i iliiluus of all 

■ lie loint l IiisIh I s met i leiltll \lllll| l< h of 

wood < itvilu. H i IS 1 I tin III! Hi samples of 








1 SHTtON OF 1HK IIIHIORK WAtl OF f \HIAOK\A COIOMUIA 
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Sunt t < I ti i nuiio In this the *Utar is u womb i rut 
ji<( <1 i,fliJul i living nntl Hie pulpit me led nobody 
miiii t i m u wlu n 1 b ot th mot til Ihiii wiikniui 
ship tnlnlil uml ttu panels set wit i huutltul 

I lllltlllgh 

lii th (himh or smi Ihtlio t Iiim r lit lu a \unlt 
h in ith th ultai Oil boniH ot tin t itiiiiUM stint whiwe 
mum th* iliillili turns Viutlois m shown (hr^t 
luiiib wliith mini to bitelgi tin liasin of (inluiltb 
win li It Is l t,lli* lulu lid (lit ih smile is prhbl to 
III hi Kt « i w is In tin li l> sen nil i lltll < i litut v 
Ih hi an tin i in tli» of Ann uni h unlv sunt ho 
lit is I i in li ii n lie hiving twin i a non t/id by Hopi 
I u Mil In isst, 

In lit mill) ill tin old (hiinhiH und thill ion 
ti ms wli ii tin i liilli h hulliltiibs hilt nit bull tiki n 
til ot In i iisis in wmlli) lioth lime mill stud) ft i I 
lull i tiiit Ill th is known ot tluli tml ti< isuns 
mil t h it (uitigini ih ho lit 1 U known In u sum « ot 
iiouilir lo iiiioii who Ims an oppoitunU) to si i Its 
i)ii tint in kh uml know sum ot 1 th into intuiiilili s 

Sin 1 i Dpi ill lluaJiH un old istlr md toit ly 
mg in i low hill mulooking, lilt ill) is lull of In 
I i ling, und U.10UH1I 1 1 sii,ih iih 11 mmiv ol thi 
Ii iltll ith ns and ilthoiibli uttiil) iiliiiiidom U nnd 
lulling Into min Is till 11 loi 11 tiltlili htmngliold 

liiidlttin luth It thit thi mulliKioiind passages in 
tim <s ti ivhhh tin I pi 11 unit uIih h In 1111I1I yi im 
lint luni ivphitil tin hlioit distumis forint 1 ly 1011 
n 1 d tin iiinihluld wtih tin totii 1 tit or Sinta ( in 
ih I nil on Ih I 01 1 111 I ilso with tin hou 1 of thi In 
piisiiion th 1 itlii ill il ind lit t hui 1 h ot bin INilio 
1I1 t lam whlih huh toiuiiil) tin iliuiih or St lian 
ih Mu 11 

Stu 1 1 Up wiHtli mist tuimilHliU ot ill tin mrii 8 
it Inti in linn nts r iiIhiiIi tin itty wills mul withstood 
lIn ntiul ol ih lltllish Admit il Vi mini s mldhrH 
iltii In I1111I 1 it) 1 1111 <1 ill (In nfIn 1 tints ihoiit thi 
li 11 lllll 

Oui Hung, Ih it Ii ml inti 11 Ht to tin hiHloiy ot tills 


k it* pH unt ok (tom obtaining In the form of useful 
work mote than mum om seventh of the ihimhal 
inngy oilglnally existent In the fuel 1 unsunn d It 
(annot pi 1 Imps hi ilaliinil that thi ditailtd aualyms 
of the latlotiH Hiiut 118 of Iohb haie hd to any 11 ry 
imtulili Imp! on tin nl In thin ratio but thi ini ri augur 
nine that tin bulk of thi hi lowing ait inherinl to the 
loimrslon ot thi hiat into mohanhal work has 
tindoublidly wand much miRdireitid labot and m 
ablul the 1 nglmer to loncintrute htg attention on tin 
inolihm of iidmlng to a nifnimum tin nun In hi rent 
ltlbhl s 

rin sti un boiler ttioui.li ns old as thi Htiam engine 
hag bun Htudied mwh hah minutely so tai aa con 
irrns tin pilntiplcs Involvid in thi transmission of 
thi hi at from tin fin 1 to tin watn At Ural night 
Indied tin Add foi RiutiHHful tc smith appeals less 
attiadln In on< way or another an tffldtnty of 
hi at timiHintbblon of li twien 70 to So pi r mil has 
long In in aitalntd with bolli is of piadlrallv ivuy 
patti in md lo lean will < nough atom ih a lirv good 
111 k In lln practical business of life whatini It may 
b In philosophy and hi It mi Iht enormous iIIh 
ti<pirnv liowinr whtdi an ihtnentaiy laliulatlon 
hows to ixthl bdwitn tin londudivlty of Iron as 
imit ilily tm asm id In tin laboiatory and IIh ap|iatent 
iinduitlilly hh tmll/id in Imlli r practice was how 
uir fai fioni Natlhfaitory oin< It wag realized and 
.iilslnms iri certainly muth Indebted to those labo 
limiH Inuhtlgators who ha\i iliarid tin matter up 
It may now hi tnkiu ns mtaln that In ordtnmy 
Imlhr pt id It 1 the uidul on th* fin sld« of a tuhi Ih 
111 vi 1 inon than a ft w tins of di gre 1 h liotti r than thi 
witir wlildi It la (unvoting Into Htiam although ttio 
«\i rag,i t m pet at un ot tin gasia panning thiough may 
bi 1 000 dip, F n more In fict the luttirhangi of 
lu it hdwien a gas tnd a solid takes plaie with ex 
tiling ilillh ullv In npiti ol tin 11 markable mobility 
11 tin gnsioiib molt<iiti h It sums nidi d to Ik 
satisfactorily piovid that In ordinary comlltlons the 


erabh dlntame front hla starting point la extremely 
email Similarly each gaapoua molecule Is continually 
< mulng Into a collision with another and after each 
lolliBlon il darlH off on a ftibh path the dtridlon of 
which 1 b absolutely at random Thu progrtas of a 
molecule In any stattd dlredion is therefore exceed* 
tngly alow Thug In the tasi of still air at ordinary 
tempi rat 11 rts although the molecules are moving with 
a vdodty whuh avuagig somi 1 300 feet pir second, 
it hRg tnen lahulatid that on the average iaih only 
moves fiom its original pobltlon by about 14 inrh per 
si eond 

Mon over this '/, tn«h may lit In any direction 
Thus If the gas were confined In a tube the mole* 
<ule whlih struck the wall at one moment would 
one simnd later be i, Imh away fiom Us starting 
lolnt hut thlH (4 inrh ilisplaieinint need not fines 
sadly be in thi direction of thi tenter of tin lube 
lit nee tin moln uli s whlih Htrlki tin wall at any In 
stunt will om sirond later tie on an avirage only % 
lndi fiom the wall Actually the distance will bo 
gnatn than this heiausi the wall forms an absolute 
limit to thi motion of tin molt rub preventing pore 
grlnntlons outside Nevotheless tin actual displace 
inont will be of Iht same ordtt as the fori going bo 
that flu random motion of the moleruliH appears to 
affoid an adiquati ixplanation of the exlstmee of the 
nonconducting film of rold air which experiment has 
provtd to line surfaces absoibing or transmitting hoat 
Thi Hamo molrculi owing to this plnnomcnon tends 
to (onu again and again Into contait with the tube 
Ii place of making way for a hnllir om In thisi re 
pi ati d shocks It parts with more and moro oflts mn rgy 
losing timpi ratlin at lach nbound As a Iosh or tim 
pi rat urn lorjpsiiondH to a deinaHe of viloilty aftir 
raih rontait the mnletule becomes lisa and less able 
to make Ith way through tin crowd towaid the hot 
until of ttu tube It would sum thin fori that had 
wr to id> on diffusion only for the transmission of 
hi at from a hot gas to a plati thi prongs would be 



ol I 1 iht li and Vi mini nnmniatih slept of (aitagiUH 
in I II Is tliHt 1 iwi n 1 ldi 1 In ut lu 1 ol (n 01 go 
\\ islniigioii w hh the milking < ipinln of mltuilal tioops 
tmd 1 Viituui and that without doubt lu took part In 
tin it t ic k cm tlits old roil which ended in the dc tc it 
or\e 1 non s c fioit to titurc < ntnp nt ( oh 11 I WhhIi 
inplcin dltd ift 1 Ins tc tut 11 to Vliplnla riuin 1 ills 
c 1 hi ccmfiiid d while engaged in tint lamintgn Hr 
\ 1 It il tin ml mils ol ItalbulciH 1 1 Intel id Ni vis c ti 
s king I il h mil t.icugi Washington niimipinieil 

I till I 1 w till tut lu soon ntumid hmm to hlH 
ih it bin d II w is 1 iloii I WashiiigtoMR niniiiduiii 
with \ 1 moil 111 1 Ins sli gi of t iilngina wtildi lid to 
Ins miming Iiih iiiiiiitiv hint Mount Vtinon which 
III 1 itic 1 Ills death hi) aim the pi opt it) ot hts 
hint lu 1 Hu lutun I atlui ot Ills ( ountiv It Ih well 
kn wii tl it limn ot Vi 1 non h tumps in hts ittack on 
\ w Spain w n timn »lu colonics 

In this aril l< thm Is Mom to touch hut im ldi n 
till) ell tin 1 idles ct antlquit) which In open to tin 
isuil tini hr win nsith tic he ton dtv Hut 
It 1 on without 1 ntc 1 ill) it| 011 tin cnliousn sh ot 
til ms 11 tint no ctlnr cite on tin VVihI Ind 1111 

II ut 1 I t nut t trim I off rs so mudi of lnt ri it to I hi 

nl, 1 1 1 n u is 1 iitigcnu the old capitul ot Niw 

S| un 

HEAT TRANSMISSION 

I in 1 11 it* 1 11 1 [ steam cnginccis undoubtedly 

l 1 1 d i ver> substantial hiucisH with hut a veiy 
llmit 1 I nowUelg of the pnndplis of tlnimodviiamlrs 
i km wli dgc which Ind d can haidlv In said to 
I im Mated dm id) those di)H of pioilcciing kew of 
how 1 v 1 now ml i)s ire sntlsti d with knowing 
tl it 1 cciialn pren dun will gl\i rise to certain n 
Milts 1 ik the Mi 1 hant h t hild of Kipling wc -ire 
ndowed with satiHlih umeisltv mil an ccitHlnlv 
1 t content with tin ful tbnl a pirtlnilir d sign of 
1 un cngln wilt dr'fill t hoi cm tower pc 1 hour foi 
i\ l> pound of fuel 1 ml dcslic to know tin origin 
and inch of the individual losses whlih In the aggre- 


smlacc of 1 hollet tube Is srparatcil Itom the ion of 
hoi gas pissing thiough it by a vet) thin film of cool 
Hint marly non 1 ondiuting gas whlih as It wrre 
hlnnkclH the smfH<e Mr Mimk Robinson has bug 
gcstul 1 hat this cool film lonslsts of inuluiilca whlih 
hivt lost their wlodty in (ommiinirntlng their kliutlr 
1 in igy to the mole tolls of tin plati Thin Is piobahly 
tiui but it would men tint rath mole rule must mikt 
umny eontacts with tin plati befme It tan ddlvtr up 
to It any considerable pioporlion of Its mrrgv This 
will eeitftlnly he thi tnsi If the Iransfi lenri oftmrgv 

I govirned by tin ruliM applliabli to the rolllblon of 
pirfidly ilastlr spheres In the solid condition the 
midi 1 uli s of a indal probably consist of many atoms 
\nd wdgli then foie pi rhupa 200 tlniiH as inmh as 
tin inolciulrs b> which they an bombarded If how 
i\u a \i ry light but perferlly dastli Hplien In rapid 
motion Htnki s a my heavy 1 lastlc Rpheie at lest It 

II hounds from It with marly undliulnlslud vdodty 
ind thi klm tli energy transferred when tin heavier 
body weighs JoO (lints as tnurh as the lighter Is only 
ibont one fiftieth of the oilglnal total In otbir words 
thi absolute tunprraluii of the gaseouB moliiulc 
would In a single contact with another 200 times 
lcavi 1 and at rest hi reduced 2 per cent 

I he uinli 1 ulc s of a solid moreovei are not fro 
and thlH liunaseb thdr effictlve masR so that the 
actual transfer of energy may well be even less than 
that Just assumed In fact a considerable number of 
blows are necPHHary before the temperature of the 
gaseous moles ulc Is uduetd to that of the plati Theme 
11 P<ated collisions however follow as a matter of 
com so fiom tin Inws governing tin diffusion of ganes 
in wlildi process tin path of each Individual molecule 
Is what has bee n tinned the topers tour’ fCae h 
moves In shoil just us IT U wen a man so inebriated 
that he fillH down at each step he takes and ts so lost 
to all sense of direction that each miccesslvc step Is 
ns llkil' to be haikwaid ab forward to the right as 
ti tin left (tndir such conditions the probability of 
hts attaining in the course ot an hour, any consld 


exceedingly slow Fortunately however by establish 
lug a rapid 1 intent of gas through the tube the spent 
molecules can bi swept away and leplaeed by hotter 
ones The practical efftet of this Is thBt the thlikness 
of the spent film Is reduced and the hot molecules have 
to diffuse through a thinner layer In ordci to reach 
tin wall With very rapid currents a really remaikable 
rale of luat transmission can be obtained a notable 
example In ing the tuyores of a blast furnat e where 
11 our memory hhvcb us beat passes thiough thi metal 
at a rale which Is of the order of 200 000 BTII per 
square foot pci hour A rapid mrrent therefore pro 
motes the tramifii of heat although It Ib common 
knowledge that bollcts worked under heavy forced 
draught give a low 1 vaporatlve effle lent y In these 
eases however the rapid current Is maintained through 
tho fin as well as through thi tubes while the desidera 
turn is the combination of a moderate rate of comtius 
tlon with a very rapid current through the flues That 
this combination Is possible appuars to be proved as 
well as the added fact that it results In a very notable 
reduction or the heating surface required for the gen 
cration of a given quantity of steam In some si* dal 
eases the advantage thus gained may offset the draw 
back of very considerable fan power then nee 1 usury, 
hut so far as ordinary boiler practice Is concerned it 
will in all probability turn out that the usual methods 
o f construction and o|»eratlon cannot with profit be 
varied to any great degree Tosts made with locomo 
tlve. boilers many years ago havo shown lhat with the 
srme rate of mmbustlon |n>r square foot of firegrate 
the same evaporation is obtainable with half I he tubes 
blocked as with the whole In effective use but the 
cost of providing for the additional draught has pre 
vented designers from taking tpiy advantage of this 
experience fn surface condensers on the other hand 
considerable benefit has resultJl from a realisation of 
the impoitance of the velocity Tartor In promoting the 
transfer of bent Aa a consequentc a modern ton 
denser will maintain a high /vacuum with lesa surface 
than an old-time one —Engineering 
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THE TERCENTENARY OF THE TELESCOPE. 


WHAT THE 


Tur yoai 160!) la one of the moot remarkable < pot he 
in the hlatory of astronomy In the smutm i ul that 
year Keplers hook on the motion or Mats was pub 
llshed In which for the Ural (Inn the actual orbit 
of a plaint In apace was determined while aMtono 
mere had hlthcito only bon able with more or less 
success to lnvistlKutc the projection of thm mbit on 
the celestial sphere In tin same year the newly 
invented telescope was directed to tin heavenly bodies 
end enabled mankind lo form an idea ot the it con 
stitutlon Instead ot Is Ing as hltheito ted mod to 
making wild guesses on this subject But while many 
years bad to pass beruio Keplers wotk became genet 
ally retogntnHl (even Gallicu nevn accepted It) the 
tolesropu at once be came an indispensable tool to 
astronomers 

1 hough many atte mpts turn he e n made to prove 
that some or the ancient or inedittill phllosophe is 
made use of ttlcscopes it Is now generally acknowl 
edged tint the telescope aos not known to unyone 
befoie the year ISOli* On (ktoiler Jnd ot tint ycat 

Johan Lippi iluy a spectacle make t <t Ml<ld< Ibuig nub 

milted to the Staten Geoetal mi insttumenl for seeing 
at a distante which lie had tuve tiled un was known 
to thei members of the Staten and demanded elthci u 
patent for thiity yeats or an annual pension lhe 
Htatcs General desired the luvcnlot to ptcsluee a bln 
caular telescope and when In did that they < ventu 
ally paid him ')(>() lloilns tor thru instruments ot Hits 
kind while the patent was n fuse el on the plea that 

th« invention hud ulrcady become known to muny 

pcoplo I best Tacts ate eetlain enough but it ts 
quite lKiiStble that Llpixthiv may not hive been the 
Hist to construct Ulese<i|>eb hut that the. ilunis of 
/mhailun Ini cu mol he j apt < tit It maker of Mid 
lelbutg nny la well founded It appeals that thl> 
man hid luve nled a unniioiind mlt loscopi In I M) A 
story evHs current early in (he bcvuitecnth eentiny that 
soiteo childtcn while playing with Icrihes hcel found 
that a wiathercoek viewed thtongh two of them ap 
neared much enlarged and tinned upHlde down and 
that this led *o lhe Invention of (he telibiope But 
a telescope which ptoduees an Inverted Imigc muni 
have been the so called antrouomie ul teieseoiH, soon 
alietward Invented by Ke plei which has a convex eye 
lens and not the Dutch m Gillie an tele mope with a 
concave eye leiiH of which th< mode in opeta Moss may 
setve as i spec limn A man who hid Invented a tom 
pound microscope would not be unlikely to l < ssons 
lenseH good enough to produce a 1 nr lniagt ot a 
went lie not k and to have been capable ot modifying 
this accidental discovery by subslttullng a concave eye 
lens to make the image upright Some prison is Slid 
to have gone to Mlddelburg to pioeure a telescope fiom 
the spec taele maker fhtre hut to bavo ipplied by a 
mistake to Llpis rhey who thus llrst heard of the in 
vent Ion 

Whether Mpperhe y or /achartus lansseti wan (ho 
first to nmfco teleneoiKS will piubablv nevei he settled 
with abaolute certainty hut in auy ease tlu first 
telenccpcs w=>re undoubtedly made In Mlddelburg fn 
the lntioduction to the catalogue of his library (p 
will) Libri descilbes a small tract pilnled at Lyons 
and dated Novcmbe i Uth IMIS In which mention Is 
made of nouvellea lunettes made by a pom pious 
and God tearing man ot Mlldeboirg and tho wiltti 
states that ‘even the stars which ordinarily do not 
appear to out view and our eyes on account ot their 
smallness and the weakness ot our vision may be 
seen by this Instrument kroni several other conte m 
poraiy sources we know that kne wledge of the new 
invention spread veiy rapidly ao that telescopes were 
not difficult to procure In the spring of lbiW both In 
the Netherlands and elsewhere In lX.cc mlnr 1608 
the Statei General sent two telescopes made by Llpper 
hey to King Henry IV of France others were pub 
Holy offend for Bale In Paris about the end of Apcil 
1606 while the news of the Invention had reached 
Venice in December 1U0S and a specimen of the 
new Instrument was brought to Milan In the following 
May The wonderful new toy was so very simple 
that it la not strange that there was nobody who 
did not say he Invented It ’ as a c ontemiwrary writer 
tells us Among these was Qallteo who In August 
1606, on the Campanile of San Marco at Venice ex 
hlblted a telescope made with lenses purchases! In that 
city He claimed to have merely heard that a cer 
tain Belgian had presented to Prince Maurice or 
* Here hi particular Ttiomii Henri Murtm » Paper Heir dee Twine 
amta d Optlque fauaaewent attnbud. we* Ancle ee« par inakpwa 8a 
vault modanMa,*' la Boaccttpagnl iBulMuo, Iv.lWl 


TELESCOPE HAS ACC 


5 Y J. L. E. DREYER. 


Nassau a glass by me am of which diutunt objects weie 
men us clearly as if they wen quite in ni nuil tbit 
this nicugie In tin uiuttun biifflud to i liable him m i 
single night lo etcatgu a tele mope It the intnt (nation 
received by Galileo whh really is sc mt\ k I say 
it ih veiy strange that tlu man wh • fiem It constiiutcd 
i tile Be ope should alieitl ifteivvard in his Side ce ei 
\uniius bhow thui he Imrellv had giisped the most 
tudimenlary nntlema as to the pa»s>gc of n\s ot 
light through limns uid th leumitlem ot image He 
would have done, bettei it hi had follow c d tin explitnn 
tion or the effect of convey anil Ionian lelines given 
by Keplci in hit! book on optles pihltslncl in IHI4 * 
Hut cun it we cannol give (>111110 the endll which 
In UcinuuUcJ of having te Inn nit d the tele scope anil 
though ni we have men itlnis la leu 1 him hiel 
11 inti d a te hwopi to the atais he eleMivis full mill 
lot hiving it once giHhpeel the git it possibilities 
offend by the instillment and tor tilling nude the 
first hiilouH atte 111 lit to expluie the he lie ns mill tt 
Uc did not gtltid tlu I ns s himself hut mule use ol 
MUll ih he couid put e li ise Bulging hi lie \* ri tough 
sketches of (In. lunar suiliue gtien In Ills Hill hook 
*■ hie 1 e us Nuneiuh (ptihllhhccl in Much Bio) his 
Htnall 1 e lemopes nmgnitylug iiemi thiee to thirty ell 
aiiutus cannot haw been i iy gceod kI ill th«v wue 
Miindent to ahow that the moon w is a IichIv like out 
111th htvlnt mountain iml pluiih th it the Milky 
V\ay ic illy was e mil pus d ol liinuuu 1 ibl shun and 
allow ill thi v einhlid him to dlseoyei tlu loui sil 1 
lilts ol lllplte r 111 lull 11II v 1(10 t ollllliulng Ills WOlk 
lu d I etisl In tlu following minimi th | li t s ol 
Venuh and Mui anil ibout the ainu lime li b 
enmc gr illy puzzled ly (he pi illlill ijq e ei me ol 
baturn which p'anet 111 leal et Hhowlttg 1 1 uni] 
disk seemed to be lilpl I his conllnuul lo Im an 
ttnsoiwd rhldh fin neatly fifty ye are until Hinge in. 
ly ithitig tune li iniptowil tele see |« showed that tt was 
< turnd by a eh Inched flit ting tound the pi met 

ill the tm intliue nthei rhsitviia lot no (tine In 
taking up tlu new study eef the heuwns Helot the 
end ol H0K Simon Marius ot AtiKpiu It ptiH Hied a 
telescope with yyhieh lu tound tlu site Hites ol lupitc 1 
otu dev later than Galileo did He confiuii el leu 1 in 
yeats to lollow the it motlims with giest pcise vet inee 
tend skill and ptodueisl valuable tables ot tti 111 in IiIh 
M undos lovlallb published 111 1(11 1 ntoiluuiite tv 

hi lousid the Jtalo y ot Galileo who iccumiI 11111 
of pliglirlhni an aieusaiion which up lo \ tew y its 
tgo most hlstenlina ol seiinci wue ln< line d to eon 
Bidet proved but which hub now been the louglily dis 
ployed liy a 1I1 tailed study ot tlu ohm tv tt toils t 
Marius l»y Oueie man uid lieuth lu Matin w is ilso (li 
ilisl lo not lee tin phases nt Mmiuiv mil til s|uilni h 
disks ot the fixed Mire uhleh the Imiuil <1 U eat op s 
or l>ilileo hnu lailid lo snow I yen in tlu sun w is 

tlu new iintiuimiit <II1<<1<1I *» < 1 <o sjiys )« siw 
the suns|Kits In the iimnu 1 ol III but iu dies 11 t 
*11111 to Inn liken am inti rent In Hum at lust ami 
did not is usii it announce (he ellstoi iy etlli 1 
openly it through an nnag am thus lohm f it tie ins 
was the hibt to imblibh tlu dtseeiyuy of sunspots uh 
In It II I hough l.Bliho made ip lot hi luhllitun hi 
systematic olseiiiiluiH Bud hi being th fust t 1 
recognize that tlu spots are foiiintlmh i< tlu unite 
of tlu sun 1 sell and not be elica noiuig round tlu 
sun an 81 lu Inc 1 thi thud and in st assiduous oi> 
bcrvei of mubpots for a long tune maintained 

I lu Ditch or Gilllein telescope JH not feu long 
remain tlu only 1 leseope used Iv n«tiimoiiuis M 
ready in IM 1 Kepler publisheil uis Diopltlii in 
which lu cleirlv showed Hu effect of eomhiiilng v ir 
lous ImscH and Hu advnntiges of the aMrnnomle 11 
tsleseeipe. iu which the real Image ul tlu object Is 
formed by the object glass nt the, toe us ot tlu Ini let 
which s viewed thiough a magnifying convex iu 
lens A year or two latei Scheme 1 met folle wing hint 
Fontana actually conMnictid mil ni icle use of tele 
scopes of this kind while the tniouie nle in< of tl m 
verted Image produced by Hum wn olntitnl hi tin 
introduction of an additional leim in Hi ten stilil 
telescope to te inwit tho image loimul by the 
objcetglaxa the Importance of tlu teal limp wht li 
allows a w lie or a wire-cross pliuiel it the lo hh to h 
Bten through Hu ev< piece as shat ply as and 1 nine Id 
Ing with tho Image wbh locogiilzeel uhoul Iblu l>y 
William Gttbcolgne who applied a telesmpi to a 
quadrant for measuring altitudes an npplleitum whleh 
had been suggested In IbJt by the litneh latrologer 
Morin who howevn only possessed a Gnltlean tele 
• M Opart oil Krtetb, 1, p M 


OMPLISHED. 


nope Outside T ip I1111I (•iseoigiii h Id 1 p luhlv 
1 lutiiuil unknown mil It w is u 1 until Hi tint 
V l III etui I I 1 <1 pile el tel 1- ei| t to tile III mg 

Hist 1 llllle Ills eiu< 111 1 lev iltiltli use ly me (is el tlu 

1 iiniit iltfiluilli lit isti me illlill oli mill 1 ms 
llu liupe tc in ot lit mve 1 tie n of 111 t les 1 p tor 

ill tell line I II lit tl 1 tiemomy is mil to It iiiiubuiid 

oily ley tin iiiMigtit it vn into Iti 11 it 11 ut tin 
lu me 1 ly hollies mill the it I It 1 lulu el 111 toll iw Ing 
il h movement tiinr u iiiitilv it elso mulii tl 
111 Impoiltnl suviee by iiinkUig tlu (cqve t ni< in 

sy trill Hppm more liulm il llul 11 1 omibh in Hie 

ex s it even imp Judu <1 think r Hitherto this 

«xhi 111 Iml pice) ibjy lo niobt j npl» fip|x ared to lu 
mil blog bill n in w xv iy <1 mug llu ihilieiintna 

Ho us 111 ypt ssion ol Hit am I nisi Hi H Is a 11 w 
mi Idol til 1 il Hilling Hi liiotl 11. el Hie pi mere 
uhleh my one 11 iglil use wtuthei In belli wd In llu 
i< (Illy of Hu 11 Hi h 111) ttoll 01 not I vxci < lie mil 
statues had eeminl iitel (o give an apptannee ol un 
icallty (o Ih new ystim lust llu liiimeiims ipleyelrs 
wllle Il ( o| 11 nil 11 hail Ih 11 <nnipt lie el like llu line le nts 
to use In lil ilimiaiv tin 011 s (leu him lu dul not 
I iu v Hu hi t Iw t he |il 1 s lews mil Hull line It id 
to 1 online himself to 1 emiblll il tolls t I lulls) 111(1 
• ondlx tin bpmlous pula i xvliuti without till 
knowledge ut ( ope inteiis luej h 111 utile I to Iiih book 
111 width tlu \hie in w ib 1 poke 11 ot is 11 1111 re tiypi 
tli s|m whteli need licit ti slll>]H)hiet to b H111 To 
a uni tlu ciiiHi to In one ot tlu | Ian lb wiih also a 
<1 ithiiiIt lliliig so leng as slisoliite Iv milling wan 

km wn about th olliei plain is As to Hu moon the 
■lu le nls had sii| | isid Hi it It unis! In 1 brely rat tur 
tiki tin until and Hu t h jcoim only lonhinud thla 
In I (it li hih Blit idVLlHiriis if Hu <rp inn in bystem 
liui always 1 led In vv Hu laitli iiiiihl <ain tin moon 
ilotiy m II li II dirlng tin niiimil nnlion round tin 
nun 01 why llu moon ilorie sheuilfl linn un exception 
le Hi gt in 1 H ml by imvittg 1 mid a 1 lain C iimti ail 
<1 i mil Hi sun \ >w (.ill o imild polnf to tin 

undiiilibl (net (Iml iui Hi 1 dm mg Us orbit U motion 
u 11< it ti lir svt II1I1 s 01 iiiik 11s ih ng with it I hi 

(lmioMiy ot tin phase s ot \ nus unci M re ni y deprived 

eq I in lit ot ( ipiiui us ol me 1 li 1 Inorlti wue (ion 
tor <1 v > Htl In n wont to 110 lului lint tt \ nus 
in y It mid Hi sun tt ought to show ph ise like 
lhe m 11 \glilti tin ellseey t\ ol sunspot object 

ot i t tut u tty natm nip II it i vuv stilklng proot 

tint tli \i istcte I mu elili tin cl tlu limiitii thilllv of 

HI tlilms 1 le till would luxe to be gn 11 up Millie 

Hi itmlogv In 1 wieii tli until mil llu pi un re giew 

sIiiiilii cv iv div It w is ul 1 if gn 11 Iniporiame 

Hut the lived siais in tin 1 c le 1 ope hi pi ired ns men 

I mi me us | ninth so llul Hu lipiunt dunu ti re of 

v mil niJimlts itlritiuted to Hum bv II privtous 
ots iv ih win piDi d to luv no ivlstcn 1 this put 
ill 1 n i to Hi B<1I<U8<1IJ Hem 1 ils« d bv 1 v ho Bialie 
Hi gl< ll s| pm lie H islieiniilil r sm 1 ilipp IK tills 
Hut 1 sin li v mg 1 1 iiiii 1H | 11 illsv tie I y I tmv 

lug a onsule 1 Hi! i|p in ut ellimifii must tie mend 
lhlv Ing 

\s 11 vxii in a iw inkling of in v llu whnli 
ispeii 1 tlu mm 1 tint In 111 lung el Iv (lie tnxeu 

tic n ot 111 (1 te Iope I li It Hits vv is fe It t 1 si 1111 vv iy 

even by Uelciliitn el en 111 li of till lde l it tlu 1 irllih 

II >tton 11 iy li si 11 ti 111 ill iiiiiu lit made bv 

( ln\lu Hit eliiolu legist In till 11ml asinine nn is 

vvnulil have to look 1 ul le 1 1 xv im win li l 11 ilel 

ague with th new ells veins as llu it 1 n \ uid 

not scive Hi 111 any li nge 1 1 ti ipi «tun 1 11 lei 110 

limp r li Du viu till v < In 1I1 1 111 lis null n 

li i uid new < 111 v le wh Ib 1 Iti m. 1111 1 Ih In I iv 11 
it Ihls iu itliiu 1111 li ■ 1 inig in Kill I llul Hi 
sliest thing lo di 1 I lls pi ills w 11 le! I) lo 

p< 1 a im I lie doe (III te Ih li 1 11 H Mil wi 1 I 
itiglv done lull me 1 Hun s \ 11 1 11. Hi 1 Hi 

III e (lit le n of Hu tel seep \ cl 11 

Tha pressure pi 1 epi 11 hi h Hal w if 1 \ its it 

< h loot of d< ptli Is xp I In il 1 I 1 » H t 

weighing” l>1 pollin' p 1 nil te I I tin pull u 

ji__ii KKi/ < iMiuimm < u m win li p 1 p snt 
tile pribhuie. met /He d pill 111 I till! till lilt 

flu binlau 

In Hu iiib< of ti I w il 1 leiglliv 1 11 mils |h 1 

< llllle foot 111! 1 suits gl\ 11 Iv II ill V I (million 

would riquui to In multt| If el I \ 1 • t and f 11 my 

1 tin r dinnitv th ■ suiting pu-sm will I ai many 

sixty feiurthH of tin pressure h ■ (impute <1 from tin 
above equation as Hun m pounds or weight to the 
cubit foot 
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\- i ii diit i hi i 111 -i til thi i iitli in un iiunllv 

ill luii li mi il in ii I In v in in i i|ii ill v iiltriutid 

bv I Ii il itl Dili I In nl l riii I li ii l m it* i Hu 
in in ihi Ii ii tin mil i )» ml tin mm n anil li hi 'Ik 
* ll n ''H< In nils in i Hun It h at ilu uthh mil**: 

I 111 il ■ ft un Ill till II I 1 ill iiiniuis III (fflCt of u 
hii nil ilMml ing I in w li it li iiuisis i plumb lltu to 
ili ilit In Iitli ii ii ml tin mi on In Un flint ninml 

In ml pli ii mill m ii limn tin moon In I In opposite 

in ml |li ii mil ii hii li il i i it i i lli mii tn i nl tli 

mi in In Ini | i ut lib i un v 11 on ml Hi loint tllritllv 




tin tun iiiiimin It n ini s mill tin u p sit limn (aun 

lli, till | I lllllb boll tl ll I lll» l Mil Hill ill I 1()M_<1 

in I In ii hhs s nl tin < irtli iiiimiii Mini nun and 

tb ii lull in mom* ul i\m Iiihi ml lx I tij{ known 

tin inspoinltni, lUimtloiih mid the (urvi dewribid 


b> tin plumb bob inn Ih laliiilatid II tin mrth mio 
inrfully light ilu mrvi thus computed would min 
i lib mill Ilu turn m (null} discilbtd whlli II the 
iniili mu inttiily Ibiuid it h Hiufaii would bo nor 
mal to tin vaiying dm (linn ol tin plumb lln< at 
evil} |Kiint ami no motion of tin* bob with reference* 
to tin hiii tun i mild bt dctutid 

As tin «runt ol (In tarth ih not perfectly rigid 11 
Im i oniLH sligbl l> ili lot mid under the liillutini ot tidnl 
iitlou lttd roriMipn ntlv tin (bullion ot the pluinii 
Iiiii it liitli ly to tin • iitli h in 1 ni Is 1<hb than th< 

I In oi 11 Ii >1 dilution iniipiil d on Ilu isHiimpllon ol 
purut ilMdlti II Hit ii lull di vlat ion i mild bi 
mi iiMUi t il It wi old uftnid im in ot <hI mint mi. both 
tin extent il lit tidal tllspl u i mt in mill tin to* HI 
(lull ol ilhldity 

I his im asm i mi ill is it It mini by two sirlotiH dllll 
cultiiH Ilu iitiluton ih vtii biiiull lisa than (ifll 
1 nt h ho that im ti i min il polut of a ptudulum 10 
Ilu In H Inn*, i mild nt Vi i piss o ilhldt u ill (It 1 2 UflOll 
Hub In (iiumlti I in (In t mnii tin uipufli Ini slintii 
■ I tin mist in itiuiNd by tli hint ol ilu sun and this 
ili torni il ion pi imI uits in ippartnl ill vlatton of thi 
pendulum In a dilution opposite to Ilu dulatlon by 
sobir atl uetton riu lalitr In only tbonl omi, ineh 
but Ilu tin uual di vlituin Ih 100 times ns brent (0 r > 
null) il Hit taitli siutnu mid to times ih »,rt it 
(no Imli) nl n iltplli ol S» tut 

MuillMl II ItOllId l| |M II llll|MISblllll to sip null tin 

no i flu Is tin I isk li ih bun ultiinptid within (hi 
list i yuus b} m vi i il i mini nl mIi till ts I) Ahhudli 
/oi llm i !<niit|iu I dt li (Jive I mil Ki In Sli («eorge 
I ia i it In (Mr „) mid Wolf hiu bin uihslvely bill In 
inln deilsul ui} dt In it* and stnslliti appuntiis 
In Ilu intu mtim nt ol Un dt vl itlons of (lit inndulum 



I lie I Ilu ktr s c it Hst il llori/ont il l‘e lululuiiih 


Within Ilu hud tlftii n m ii i mon cmemi aging rtbUltH 
bini bun iibtilmd by I)t Utbtui I'asihwlt/ Kortazrl 
mid Schmidt i by Ilu employment of tht horizontal 
pt nduluin 

In orihi lu nuabuit with a veitteil inndulum of 
the ordinal} tv pi tUvlntloiih ib small as thoBe hire 
tonsldtiul it timid Ih ii t shiny to line a pendulum ol 
iiimmouB length Ilu MHiiii 11Hull tail Lm attalnid by 
I lae mg Hit axis ot lotatton of an ordinniy pendulum 
( s M I lg ) In i mul> veitual position Hit pen 
tliiluni ih Ihiu mad upilv ilent to a tuy Ionic voitteal 
|m uduliim O ( tiw IIIrIIdk about the point O at the in 
leihullou of the ixls of Mixpen.lon A and thu vritleal 
throiiKh Hu tenltr of the bob ( Ihla length tun bo 
ditcimlmd bi tauHlug the pi uduliim to uselllale with 
ih, axis ue< essliely in th< iiKlIniel and the iiaual poa! 
(ion Tin iffutlvi ItiiUha an propoitlonal lo the 
■equal ih of tlui periods ol oht illation in the two inir 
lions and the angular deviations aie in the Invt rse 
ration From tlu dtvtatton of tht hoil/ontal pendulum 
the dilution of Ilu plumb line tan Im easily deduced 

Hu most h markable exiurlmcnts whbh havt been 
ninde with thlH Imitrumcui are Ibose which wert con 
due ltd b} Di linker at Potwlam between V)02 and 
I'M)*) with an appniatiw trig I) composing two round 
horizontal pendulums initialled In on underground 
chamber or constant temperature and humidity S3 
licit below the eurfnu The images of a luminous 
point ii netted b} two smnll mirrors attached lo the 
pendulums were rontlnuoiibly phntogiaphed upon a 
distant cylinder whbh wbh eovered with sensitive 
paper and turned bv tlotkwork This lomhlnatlon of 
inethnnleal and optical tnluigtment made each horl 
zonial pendulum equivalent to an ordinary iiendulum 
tie long as tlu height of Mount Diane The observations 


win combined so as to diteimlne the solar and lunar 
e (fills separately I hi solar effect shown In Klg 5 
Is tlili fly thermal the maximum and minimum devla 
lions ( j.0 085 sic ) (Miurrlng about 6 oclock morn 
tng nnd evening simultaneously with the maximum 
and minimum temperatnri h of undi rground rooms 
Ilu. much laigri curve ot lunar iluvlatlnn is shown In 
I lg b burioundtd by tin still larger ellipsi which the 



liont of tlu ptudulum would distribt If the earth wtre 
IHircetly ilglcl Ilu nuun stiuldiumal lunar dtvlH 
tloiih along and pnpt milt ului to tlu meridian are 
ininpartd In tin tollowIng I iblt 

Dirtdlou deviation In llioubiindlhH of a wound of 

I lieui i lb al Obset veil 
bsHl mid Wi hi t ltl i V 7 

North and South * H L J 

Mian Uatio 

I he dtdeasi of deviation < instil by the dasilrity of 
Ilu eurlhs dust Is iwbi is glial along tlu nuildtan 
as along tin piualld ot latitude lit mi at cording to 
a foimula found by txhwiyder tht rigidity in the lat 
tei direction is eight tlmcb that In the former 
New measurements niadt on other lonttnents would 
show win thu thlH difference Is dtp to the apparatus 
or Hh Installation to the htiudiiii of the caiths iruBt 
nt Potsdam or to tlu gmrial tilialuilral deformation 
of the glolMi which might he nxiieeled to make the 
ilgldlty greater in the direction of the Kuropcan 
Asiatic edge of the tetrahedron whbh posses near 
Potbdam than al light angles to that edge 
In oat Her experiments with the horirontal pendu 
luni thi observed di vlatlons weie equal to 2/3 the 
calculated deviations According lo laird Kelvin Sir 
(icorge Darwin and Scbwcyder the oceanic tides of 
long iterlod (monthly and «*ml monthly) likewise 
lave, only 2/3 I he thcoictical amplitude calculated for 
a rigid globe 

The earths poles an also subject to an oscillation 
of a few yards each way which cause the latitude of 


Hallo 
0 77 
0 17 

0 r > r > 



every point of the earth’s surface to vary to the same 
extent It the earth wore absolutely rigid the period 
of this oscillation would be 805 days but the elasticity 
of the earth Increases the mean period to 486 days 
1 have shown that this Increase In the period of os¬ 
cillation or the poles corresponds to a reduction of 
the height of ocean tides to 7/10 Ha theoretical value. 
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Hence the value U I for the cocQUlenl or redti.tlou 
may be regarded ae nearly correct The correftponding 
value for the rigidity or the earth h. groat, r than that 
of copper and *»/6 that of steel 

in them! conditions the tides of the earths crust 


vtould b. as gr.nt at those of tin on an At the .quatot 
th. amplttudi ol the lunar tide would Is about 11'., 
in.heH and that of the solar tide t» inches which 
would piodim .umhln.d tld.s of l'H. inches at equl 
noetial new aud full inooitb and ot 7V„ Inches at cqul 


ms llal qiiudratiu .u In th. lalttu.l. ot Hoidtnux this, 
earth tld.h would Is dlmmlsliri on. lialf and at tin 
poles th.> would b. i.d.md to nothing—It insist, d 
for the S. its tin. A mini is hiinniiM Irom La 
Natuu 


INSECTS VS. 


FIRES. 


TWO METHODS OF 


FOREST DESTRUCTION. 


BY CHARLES RICHARDS DODGE 


Sow startling statements hau been mod. r< ontly 
by Ui A l) Hopkins ot the National Huiiail of Kn 
totuology in illation to th. mom y loss to the nmu 
try trenu tb< devastation ot roust insuts We htai so 
ma.b In the pres, nt day regarding tin tapi.l detoust 
tng or tlie country loi (oimnor<la ends In th. pro 
due Hon of the many foiiiis of hunts 1 In tin manu 
facture ot wood pulp <t. and alHO Hn.iiigh the 
agency ol roust Arts that Hie dining, ..iihuI by a 
tew spirits if Insignlilient hi.tlis Is almost whoty 

lost sight ot L)i Hopkins flguus throw m v light 

on Hie subje. i showing as tiny do that tin loams 
troni the otti. ks ot tnaut an <1 ini mor. . rlous 
(onstaeratlon than thi <|. still, tlntt ftom tin loust 
dies wht.h occur In . v. ry hi. tlon ol III. muni tv 

Retailing a uienl slat. in. lit that it Hi. iies.nt 
rate of Hitting all ot tin spitue t.nists will ln\. bun 
gtound into pulp wood In nnotln i dciad. it is an 
tnteicstlng rart tint toiu-t tins wl)». mt in a x ngU 
yeai the iquhnient ot t two yiars . ut of tmlpwood 

lln mt tor th. y. ii I mi i i Iiiii d an mi ot sonn thing 

like 4 i i ooo n.t.s ol loust gtowtli Hi piodmi h.tng 
inlind by th. a«i« at $ diNkiouu Mt r U u I ind 
of the Inlt.d Statu. I most S.ulu tsHun.s that 
on the uicidg. sin., is ill loust ltr.s hn ..st the 
country annually TittiHMttmt) in th. mint cf tin tlm 
her tli stre >• .1 I or many nm Dr Hoplltm tins made 
tor. st Insect, his spi . til study and tiom lny<atlga 
tions larilul oti bv litnm.lt oi his iisaistutiih hi a 
tlnmtis that t'u iv.iug. annual loss to Hi wholi 
.ountry Horn forest disHuction hv insiits amounts to 
U matt. I Of fliJINNHHMI 

The istlmati nr the an i And mil of tin pipsetil 
rm cats ol (In Vnlt. <1 blahs as given In a Hunt pub 
Illation ol Hie bot.sl Servlu m two ti IIII in flu hun 
lire d billion Tut (2 r (in 000 UiHimm) bund imasuu 
1 he avi rig stumpnge viln. It is him stand at $2 B0 
per thousand feet lioaid mi asm i linking a totul 
value of thi atundlng mcrclmulabl. llmln of $m 2 0 
ouoooo in (ottsldi img thi umount ol standing mu 
ihantable tlmlHi killed by inHMts ami tin amount of 
standing timber living living or dead whlili has been 
reduced In quantity and value thiougli the It agmey 
during a t.ny.ar pulod Or Ho] kins estlnmtis that 
such tlmbH uprewnts an .quivulint of more than 
10 per tent of tne quantity aud slutnpog. value of 
the total fon st nrea of the louuttv lor thi tin 
year iieilod Hie amount iliargiabte to inseits would 
be $h2r. mm noo or an av.iag. of fhJ r »m) ooo annually 

A species of Inseet knowu as the llla.k Hll.s Ih i tie 



C* ALLEUJKS IN FINE TIMBER, fsHOWlNH HOW 
THE BARK IS HEPARATED FROM THE 
WOOD BV THE WESTERN FINE 
BEETLE 

killed approximately looonooimo reel boatd measure 
of timber during a period of ten years which at 
f2 GO per thousand feet would amount to an annual 
km of 9250 000 This is mer. ly one example of vi ry 
destructive depredation by a single speelcs or bark 
beetle In a single national forest ot a million and a 
quarter acre* The average losses from flies on the 
national forests or the United States from mi to 
1908, inclusive, are estimated by Mr (Mevcland to 
Amount to but $186 000 annually Evin a portion of 
this Are lost is indirectly chargeable to Insects as they 


.ontitbuti to surli liihhts by furnlhlil g n u »dy imun 
Tot thi spual ot tins mr luigi arms wlilili .Hi t 
wise ml) lit liav. him .onflmd within nmnw limit 
In many ciws it has been ft mid tint utter insuts 
litvt kllli.1 thi llnih. ovu ixtinslvi an is Hu bt mil 



INsK r KILLED PINE TRi-bs 


m fc and I till n d ul tins ban riiinlshtd fm I tin gnat 
louui flics wlilili havt not onlv distiovul nr iliiti il 
Im ih id Hml i but killid tti Hying tlmlsi and i 
lniHlmtton mil swipt on into itdjat nr aieiiH ol h al 
thy tluibi i \bunilaiit ivldmu his hoi n tminil in n 
cent inv *tig itli ns I Inclicato tint souk ol Hi vast 
denuded mi is in the Itoi ky Mountains mu) of Ini su 
Hons ot tin ci uniiv an piimntlly dm to wid«h|nad 
d. vastattonh <t Inse.tK and ihnt subsequ nl fli s d< 
slrov.d the Hmlnt ind picventtd t. ptndu. ti.m It 
(s also . vlet. nt that a commit lahlt p t < at in ol 
dead tlmhei anil »s|>e< tally th it found in mnlliioiis 
fnnat regtins ginuilty believed to huv l«en 
lir< klllul Is i t si it of primal y attuk by Iti 
(acts While a vist amount of tlnih his bun killed 
outright hv tot st flu in almost ivm . isi olmiiud 
tnicts Ii vi i nitlhiit.d to a gunl.t oi l< ** * vt* nt 
to tin d itb ot rumtlv tin tnjurid tucs whtiti 
might otluiwlsi I iv. l c >v ltd Htid t sped illy to tin 
lapld .1. terloiatu a of Ih. wood ot a Inrg. jat < ni ig» 
of kill, d tr «b 

Two d.ad p'n. It <s art shown standing in what 
was fornnily s larg. northeasti rn loust hi Seven 
teen ytHrs ug > Hi. s ctlon was v Itul bv i sudd, n Iti 
vaslon of linik berths whn i kill. <1 a high per..ntage 
of tbe ttces Up to tint till, forist fli s tiad done 
.onipnruTl ely litil dam gt and wu> small atfatrs 
hut since the attack ind wibsspittit d.ath of tho treis 
this forest ares las lx. ii visit*.! by s«y«ial verv d. 
striutlvc and . xt nsiv. for.st flue Th. tree In th. 
left of the picture gi'.a .vld.n.c of having Ism stunk 
by lightning ind the tunk partly burned Ibis Is an 
cx imp • out of nanv .asea that could be cited which 
turnislie evil mi that lightning stiIking a diy In 
Reel klllul tru nmv start a dl*antious Art And 
then Is .v.ij u ison to believe that many flics sup 
trnsed to have bun Hutted by man h .nrelessniss an 
due to lightning striking a dry d.ad and Inw.t il.ld.n 
trunk which leaping into flame starts n coniligra 
Hon which burns both dead and living tieca .v.i a 
vast area In th. statisths ol tor.st flits to on 
will ov*t know how many millions of feel ot Inseet 
killed timber Is’ In.ludtd 

Regarding Hu dtiiahllUv of standing timber killed 
by Insects sonn lnl.r.sling stalemcnts an* made vhlcli 
present anolh. t phas. of th. qucRtlou of loss.s bv 
insect depredation As a general proposition It may 
be said that timber k.l'wl bv Insuts and Hn would 
be available for utilisation for many year* wire it not 


oi Itjun tlnnugli Hi icondaiv ittuk <1 wimmI 
I. iIn-, m ut iiul 111 il. ini II i | ms t klllul tlm 

h I In I i< I fli s As m < Ml | I il in iv I si il d 

that 1 i Ii li s w I i. ii mi nil. dn | i i< m „t 

.1 lollatinn by tin I m Ii woim Istw. n ISM and iss 

vu .mil i nigh in 1 Mis I. Ik ullli/i 1 hi t ultra 1 
ti. h ti I it Ii. i | ui) s * In Hus mstm Hi. kill <1 
Hint) i had is t| d alls. pi. n mini ti in. wood bur 
mg Kin ts an t Horn fit 

Soln only .1 un ig to st mdlng . i In ms Units i has 
liu u lonsuhtul l iilortun it Iv Hi. dslnutlin .1.* s 
not <as li. i. hi wl.ii w. iik. into m ounl th 

lggug.t. It h to Hu d.U.is li tin sawn lumlwr und 

to tin tli mill ..tut is .t tli hnlsn d pi mini f to tin 
ti id. iid to (h ions, un i Ih mill \ ill Im win isul 
III III II lilt IIS ol ill II 11 H I) III til • t till itul lo SI s 
li iii li. s klllul lu tli. loi. sts lliulw. si Iiii.iIk r >f 
all k.i Is inugli Inmll * w igon st . k n uii.l pm 
tl.lly i nHr.lv ul snp toil u. . tt.n l duud in 

\ line Iuiiii 10 to in p i ..lit by i .lass .1 instils 
kin v n is | o y.1. i po Mm IPs IIii si) . ocl ol hi. koi v 
ish und . ik In nik most I it I t. nttnk Dining Hu 
pist Itw y us Hi. itpoilul I is 11.mi this soin.c of 
Injury on i mint ot udi ul .Him, might imu< Horn 
to III |. i i ul I m Ii it k I <pi l 11 il I. to ltd (. ks 
.1 Insuts ind lu sun t mi n I n t (<■ uni ol 

in. v.ai old link is <Psrni .1 In n \\ t \ir 
glut, t u.iiMy m.. Hun i it i HI ot hi k w ih 
distioy.il In Oils mum i Su Ii tinIsl I i inducts is 

is and Hur 1. ul It iii. II. \ ig.m ii it u. and mil 

.luii.iv s(o«k—<«| j Killy tiinnul iciiti s Him lil.koiy 
md ish In Id In Hi Hull oi t.n.J . lf»u in y isl 
qiMiilltl s liy Hie mny uni nm in. siibjut to more 
<r less sei toils injiilv tin . \t nt <1 Mm li 11 stit.U 

in dnllits mil . ul v util n il i li nnn.lius show 

lug \Mi.n nn<« lit h kid mil ml il l Ins kind Is 
iisii illy uni i I . i till# ss hi il | in | oh s mdl.nt.d 
ind must tl iiiii. I. i p . .1 I . ii w nut.mil It 

■ stm nt .1 Hi it tl l s iii n ii li in it. i Ills hav< 

tin. uni d h 11 oiu lu to ]i< i i ui 
e nstru.tlon t mini ml oil i n ilwoik m hous.s 
It hlllg s util Ilk. still Hll.s IS II I I itllol.l tic* 
1.1.gl iph pol s I'lio |m I mini |i ps t. will. 1) ir 
in .pi. nth <lijm. .1 by m nil li u mg Inivi Ida. k and 
wlut. am* . at| nt. l t> s mil |< .1 i post liu II. s 

in. sotu.llniis i.elii.ul In <lli h n v Horn 10 lo ion 


Whll* (oust tru s an oll.n iiijnul jt kill d out 
light by .1. foliation du tc i sudd n Im isioti ol some 
I. nl < atmg spu i. s l>\ fu Hi. in >si d.sliu.Hy iig.u.y 
hat- Ih.ii loun.l lo In .utulii si n ol link noting 
hull, a whl. Ii lil.i ally git til. Hi li.ing Hus by bor 
lug gall, i le* md minis lu mu Oil ct.on iicmnd tin 



H \KK sIPARVJII) I |<( tM IIII \V < toll HI 
. \1 I Hill s ul i hi sin i ill Its 
HIM- HI b I I 1 

main ti links On nil I list s ilui Mil Ih in h 
ni 1 ss i am i n . Irom nils si ii t injuii lint it fu 
qu fitly hipiMns tint u it m i is i is ■ i niq.a 
in fcu.h list nuinlieis a to l> in ii Inv i.lim i mi 
ol deltiu.llon 111 IS in Is i sin i in III (I ill.lislon 
of foteats .H.uirul (Stin.ltiig f. i i \\ *1 Miglnrn 
Hitough Maryland and Viigtnli ml li N n i . in 
Iiiih on the Bout M .ml Int. I nnsy I. iiiii on Hi tioitii 
cm.ilng an ana of ooo squu mil s in this In 
Siam, the en *tny s ih tm soul'n in pin. Im 1 1 It md II* 
ui* rallons wen mndu.l.d ni ilnst tin. anil spun, 
ticc* chiefly Hitliough shut, and oriiim.utal tru* 
uIbo Huff, red gr.atlv In iHirtious it UHs nrtu ill ol 
tin pines dad fcptu.i b glow luy wmii Hioiiauittlt, nl « n s 
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wcic killtd I Ik lllustinlcs how the »nm m 

kill. .1 

Xln urn is It hi rin I i\i u h|nh U h Is thp i mt. i n ipi in < 
I) tli wltith wmks In tin foriHluol V# 7otk \<w 
I iii,I mil mil Souilif ihii in ( mi iitn I n hi Mini tn tlnn 
III I III! Illlll Ollt lM I Iks III llllH Spill s 11 lilting ill 

tin il stun li.ni in (In aggicgiiH "I nmn> hllllons of 

In) In ml iin isim ot Mu lilt st liimli i mil Mu ill \ 
i In hi i I thou*- mil til li ft l.i< I lim.lB In Mu 

In i kv MimiU till 1I>, Inn mil 111 iks of tin ingltmui 
pi in 11 lb Imvc kill il li ui i 11 in hr 7 lo to p i 
uni (l tin I luitii i il n Hi in( il It 1/ still innlhii 
ill tlmgl) I mill v< 11 1 I Mil nil k Mills hi i 

tl Mill li ill lllg Iln | iM till }. us || \H ill Mil j il L 
1 iM pi 11 < ill lm <>l nit M niininbl Mini) i in 111 Dink 

Mill Nituml I ii t ot Smith Mukoln ls pr vlimslv 

ti In it iliu I mo mil r hi 11 ii s ui i ini bit Hi up i ii 

(•till lull i m t in lb insi ub rinii mill himtliM u I 

I tin m It 11 Still i N \ ui i“ In on In allli In Null II 

i asl Ml M»n it IK isMinitiil Unit III In l pi I u nt of 
Mu llliibii III i il n st mil n ln.lg. puli | in mv l 

Ini m unn nt iihiiiihi i i li i 1 n Nil il Mlililn 

tlui i. ih b> ii | I lx H kn \in is Iln 

in n lit ui j iin I ill nil ll i c.ug I n ii il mu i in 

dihiil is nl On gun mill ( till inli i mi II i ill pi 

II III m I till I si II f s Ih il il s i I If, I 

I In He lights in b ill ls iiiiiiIIi i i it ilislin Mv 
h]H 11 s Mink iillii i inti i lilm il | i lit in Mu 
pi ti, H nt Sim M xiiu mil \n/ini All nt 111 ilmvi 

HJH I 11 s III I III! Ill III Is III Mil g I UK 11 lltllll lulllis M Illlll 

ripu < nls Mu iiiuEit il sti ip tn iii lull s ill Iln pi ill 

itl.il i nn ill i u Iin s| ibs il Mum mi III ts 

anil il tli s mu iliu Iln i i b hi I ) ti nlii I 

In tin I islim I Dlliil Sill tin In Iiiiv bulk In 

Ilf ( 1 S|ll I s III h llhllls) ms h „it ii il him lb n i 1 

hnkiiiv limb t i In mu, luut tli Nitlliiiu 11 t ui Slit h 
linn Wis niis'n M \ < i m lit ili«t si nt Ii vv ii i tl I III itif I 
Mil Ml mm Slat, h In I ulfll 


I tom n In Iiiii pci Kill til Mu link tit -*s glowing 
i vt ■ v utt trt ih nl Mu NtiiMit uh tin MuIIkI stntih have 
lx I n klllttl 11V ill Inlmtinii Hill! e 1XS0 in oulbluikH of 
Hit litith vv ini the IfuttifH running tutu billions of 
Itit til uni hintahh 8i/t tl IiiuiIh r 

llu i in i siitnil pul of Mu insfit intinliH of 

luruhl Mks ini Mu list In Its tntiretv is n long mu 

tnd ill kinilu nf tilth mi iii tu linn om oi nion tie 
htnutlvi Ins it inttniiH llit niani kinds of oak 

flustniit br fh whllt vvtiotl |Kipla elm lot ust ftr 
ill hivi If ii ill it kill nt Hints or In i I. ssi r degiee 
it ill tlm s inti in iii inv iiivh mil whin a tit. has 
nit bun kill fl niiMIglil IIh tpialilv as linidiitiotl lum 
b i Ins I ui <i lousli impair, tl tu m t xt, nl fi< 

<1 u. at i mounting in i i dm turn of valm trom 2 . 

If) " | HI Kill 

lb i|iithtion nun lit asktd if a tut tit ad fiom the 

»t i it ko ot link hifllts baa am laliu as Mmbt i as 

in iiisiit i It mi b aid tbit limb i lllltd bv tank 
lit 11 Ih IS lit I III hSIll III I Util ltd list It Sh l.ll ltllllb. I 
is sonu s| 11 it s o| lifts mils'll In availttbl. ttiniin I 
11 till dm Int, | noils of Mom ont lo ivnnti nais 
mi it i t l< i Ii ft t tint mii. li tit id frttR ait Mir 
(lit i Illlll kill lit In i Hi f ts p r ti a of wood boring 
It.tl. wliiili txltnd Mull bmiovvs In ill tliiti toiia 
tin iifli i unit ipvv ml lid b ii t vv ood allkt Mitubv 
lust nlnt tl. ti i ii i «t I. n ind dun rims dtud finds r 
win b otb. i it it would b .mum. u milt valunblt mil 
It n liilmv tod tb t> mill Ion fiom 3> to 100 pti tml 
\n i \inii| It tl Hit tl. still. 111. work of tills rliRH ot 
Ins. its ii i} in t lit tl In tli tie of trus ot tipitHB 
M s in i S til lit i ii Stall tit idtiltd bv tin limit) r 
n n and 1 ft st indltiK ill Ml Hiiflit i* litl> di> lo bt Hunt 
d Sin Ii lit s at ti Main st mu in. linn Into nttukfil 
bv Anil 11 Ii In t It h and | In bolt bonis inti tilt Mm 
I i dinmgtd ti Mu txltnl of i 11 du< 113ii In i tint 
ti. in > t > 7 p.i tint In Hoiiu instancts millions of 
It t 11 tunb i hm bin diumifstil 111 tlilb minner 


llu Kami class ot borers will allotk freshly sawed 
hardwood plated In float* piles duilng warm damp 
wtatlni ironi Mine to September Jn one Instance a 
lot of several thousand feet ol highest grade mahog 
any Hinht r siwn from Imported round logs and plied 
with lunibtr ntlrka between tho Meta of plank was 
attar ked and within a ft w weeks the beetlea had en 
It ltd tin wood to atith an extent Ibat Its value waB 
Impair. (I onehilf Heavy 2 Inch to t inch stuff ls lia 
hie to attack titn when loobcly (died and htavy 
ptpiaie tinibtr nny be hadli damaged especially when 
tin tnrk his hi en lift on thi ulges 

It will be seen by tin tangoing Mint whaltvir sys 
tern or conBoivntlon may be adupttd In rtf aril to oui 
iiiiialntng fan hi anas two agent Ihm must lit ntog 
in/ttl which art bound to annuilly leduce theso aieos 
without a money equivalent ind tt should be recog¬ 
nized also that the monpy loss to tht countiv fiom 
tltliir taiiRt is far too laig. to lo Ignoiod Thlb loads 
to Mu qmsMon ol Ingirt control 1 hat the destrui 
tion of firist lues lumber and munufattuud piod 
lifts by Instils tan bt tontiolltd with Utile or no 
ultimate font over that Involved in good torts! min 
ag.mint and InihinpHR inetbodR his In t n deinonHtr Ut tl 
in riitiil it irs through the exttiiHlv. Invtntlgatlons 
and prattlful npplitntions of thoni who hHie madf the 
subject tin It . itpet Ih I study II is stHteil thil if the 
luloiniatlou now avallnhh through publlt itlons of the 
Ik(iHrtim nt of AgileuJture and tbiough direct coi 
ris|mndencp with Its rxprits In ptopeilv utilized In 
tht future it will lesull In tlu prevention of an equlv 
iltnt of nt ItaHl Id pit tint ot tin estimated annual 
d.stiuftlun liiini Inst it at laths in ictpnt vtats and 
inns, ivt 111. pit m lit rorest art ns tn that extent How 
to Kintiol Must toes nt the fonst Ib too long a story 
ft i Must ikif.es Iliost who are Interesttd in the mat 
tei then fur. will do will to communicate with the 
Department ot Agrltultur. diiect 


ROOSEVELT’S TROPHIES. 


STRANGE ANIMALS SHOT BY THE E X-P RESIDENT. 


I nt mini s| Ini n tl hknis niitl k nil Mut bint 
Kirin In III liilltil ilit Null nil Mi uni Ii m Hi 
SmlMihtini il) Mn in 1 \| IM i uni i ( I Ih til ■ 
It. ns v II Ii ii hi. i> lit t< Ik It >m mini h cl am 
mills tlm ti iiiiiiIIi lull In n \ tv t nl milt Mi 
itninml ol Mils i ini i I i m i lip 11 tin- i Nit liitit 
b.isl wild h st M/i 111 lni| tilt .llktlik t< ion 
mil 11 Hi q s t< III 

III kill spilt fir wliitli Is .ill I kiinxl hi ti INI 
untots mil klip link In tli Hons Is i sin ill inti lop 
Mutt I will l\ ill tnlnil d llu ifh *s itli Mil t II 

iiiiiv In it mi J ll| tin t is) it i I llu i if h III 11 mill t 

ol Mo/umhl pit itiul Is | I nt if nl In N itliin /nnih. si 
hut In ( up. ( ul. in il I lit it nuiii i us t lot in il} 

Ii inm I iiiii \ it pn Ulv . ti v. I fi iin.l I it vvh it 

( lluil mg i hill i iiiiiv I us ifilitv is in unit l.i 

It will ii. i | lit Miin Mi f it I sli| p i v i >t I s o 
sit p Mini no Dili i inimil till i Ihm i lain ill i mil 
tln.l a loiilrif Mn k It f ndn s tu ■ to kv t mn 
Mv his I i| to 11 h Is lug i lit el III ill tint is I AM ill 
kill | l Inf. 11 st 11 k 1 iif. In Miliil I i v iv pit III sp M 
nrrtulliif h iillii il i \< nisi |iK|iiinili mild ihum 

lllf s< i in 11 

lit I pi ii <. i ling to 6 u . m t it. i s is unmin lllv a 
hull lit tsi Mill Is 11 Ih ii n tiling, lik no ml Ij|i 
mil v. t null h Ii iii It i Imi Ins l ) v i it iin t xlt ill i lull 
ui list) tli it nlii l( tt tin 1 limit Mut tin lu.l s Ih. 

Imv tin sp.. I. s It Is I f l.l.l si . .1 l it in.I slutdllv 

hilll in I lits i h nit 11 ii 1 li hid il kill ut puipllsh 
lint with a In n on its ..nt wliitli Mims to . h inf. 

.it in tin i nt itf his tik. shot sin it dl mbit 

tun 1 iitiii It Is tumid n u tli . n t uul ilsn 
In In II Int 1101 i.l tht it ut with r.fl ns whin 
il Is nn km \x n Iln lit sh ul tli to| i Is t\ il.nl fur 
ii tune Hi b si null Id tiling l Mini pulls of 
t mini Mm i 

llu li ii « It. Is in iHie lilt li| ■ Mil m i bout 
in li ids md in nn null Iii ■ in mini muM s 
.1 tli s. mimnls althnueh llu i iii. ns nil It sifl. d 
is hut h sts pi opt t l»i tud Iiiii I. st mi gnus 

Mi ii ih. bust ii d lint h.t i it Hi t |l ill t itli 
ii iti ii << Hi. k il l If uni mil tli time I In limit 
l t u ill mtn ti It s nnfiuiiM Unkin,, tun in nils 
i . ui| nun h Itn. si vv tt li nik.d i inz/lc nil 
i ill glin.l In tin fi t h low Mn tv.s in 1 Imv 
\ ill d ii Mils of wliitli tin low. l lids ut .ni ltd 
v ii li t n imb i .1 Hhori inihilv hnli s I h> v Inn long 

tilt dti Ii il i v lulls and him | • till tt I v ingl.d hotns 

I it tli txlitmc top ol t i tt lemi It. In ulnr 
tl v it. dill r uniloilNi I ii Mil oi slmllaili itiloitd 
x it ti ih lildtMon ol bluklsh ot puipllsh pit. lit h on 
I li t hculdds hind tpiailti inti liw.r porlioiis 
I limbs 3 lev in stun limit domi Htunl tl hilt 

i III i. hunltd foi Muir Hum wlmb r.h mbits 
Is t 1 


111 \v title bt t I is hitler known ns llu gnu and ol 
it II i i lb Hindi d spit tes mil Hit white f illid 
en i with flirt distinct iiiiuMth of the first hpttltb 
Wild.h ts ait tits tilled as guiltstpn looking tuiuln 
inis with dlsiinidtloliil.il liltgi hinds tlihltllgillslii d 
lum olh i g.n in I hut In ts In Ih. fulls of hair 
oi Mull Int tli ii nnin d n tks i u luotl muz/les 
doiilili t iiiu.l sm olh lioin in I long hoi i like tills 
III ii gitiinl i vail s Mom >iai (o tl.uk blown 

with oi vviMumi Miiihvtrst hiripts lot long li li of 
tin mini ind t il I ing iiilu r blink or white 1 rum 
thill 111 iilnii ippt in lint Mu v have ol ft n bitiitnihd 
lit i nt tl lie t s< s 

(.i/t 111 I tb. n inn ol i gintip of gi it etui HIM. 
inftlopts wt it Ii u oiiimonlv known ts 1117* lit h 
M ini Hit Ai il it mini tl out ol the species Ihiv 
tie toiiud iii Ib mi it oitn ilstiuts ol Afin i and 
it divltltd iiiiii tb ul III Mtn distinct p.cl.s Genet 
iliv llu nlm 1 soldi iibtiit and whlti be low and 
tn ill Mm in | lih the 11. is in ti kt el with Ion 
gitiidinul .link mil light stuuks I lifts of lnlr art 
iisii till It Mini i m Mi knits mil (lit tall lb of 
tmillmi! ■< nglli in tli Mil in spuiis 

Impnilnh >r sunn Mint i slnii l> pill is Is thi name 
glim to Kitalii mitt lop s lluu an two African 
spun known to htltntt tin common Inipalla tnd 
tin \ngoi in impillt 111 Ir at in inl toloi ts bright 
mid Nil blown but pilir ilnng thi lout r pait of the 
sl.lt s llu hoi ns of fit lmpallas ai pmti. tiluly 
ft itt Mil I lux cxtind nvex lielow and ton.aie 
nlHiit spit ailing tv. nl} Thei are that nls tl ns most 
guilt Mil ■ mi nglli ieitin s Ihti dihplav gnat nt 
liilli w nn ilunieil flung through the m rub and 
hounding high oui buslua one after another as the 
In id follows its lender In Ills Inutllnng t ourse or 
If suiplM d at (lost quatlirh In thi k rovn the 
bush bn iniea sucldtiilv alive with them eeirnl often 
In Ing in Mn air Btmultaneoualy In thi lr flist bewll 
tb u d rrlght 

Diktllk Is Mn namt glun to a curious gioup of 
Iillii noli lop s which inai bt distinguished from all 
othc i Minis bv I he nion tr Its-, marked elongaMon or 
th nni/zl which Ib ilmost entir.lv coiercd with hair 
md Mu i us. nn of a tuft of long hnli on the crowi 
ot tin ht id ihn till is si shotl nb to be utmost null 
liuntan mil th. Iitnal hoofs im ver\ small Seven 
tllstln.t RiK.I.s trr known Die} stand alxmt 17 
Iin hi h In In Ight 

I lie olt i mn Is a small tainliorons inlmal quite like 
a fox Tinrt in stvtial sptclea of this animal one 
of which called nine yon vlrgatus Ib generally of a 
blight buff coloi and Is ntw to science Its skull 
Is said to cIobcIv resemble that of the gray fox of 
mr natlu fnuna 

llu many kinds of boks such as the biesbok 


honlcboH ih bok and olliiis ut almost all antelope 
ni deer like animals that have been so nnnud b> (hi 
Ut * i s Oi siml ai that at It is utt the bulks sui h Ob 
the hushbuck urdbutk watirbutk elt the name or 
which suggests 1 ngllhb origin 

llu coni Is a small animal with fleshy puds In Its 
lues 11 mums of which It can .limb with gnat ugilttv 
imiong ucks md In Inrgt tuns Although tompiirn 
Midi sm til In Ing null ibout the sl/o of a wood 
thutk ni lei I belt ss it Iihb much the same stiuctme 
is scull itiy laigt animals is the ihlnoulos llu 
tony Ih ol initriHl on account of having bun Me 
fluently iiunMontd In the Ilible It occurs only In 
Si iln and cotain puts or AM It a but no siieelts of 
il is lound in the United Htaiis 


THE WORLD'S PRODUCTION Or 
NICKEL 

I ill worlds production of nltktl dctllntd from H 100 
nutrli tons in 1107 to 12 800 tnetrlt tons In J90S Tin 
piodueMon of nltkel Ih tonflned almost entirely to the 
lnltid States f inndi Gieat Britain Gtiniany and 
Trance The United States and Canada futnlsh nearly 
half the total quantity and their production has in 
.’cased since 1900 more rapidly than that of Kuiope 
as is shown in the following tabic In whleh the quan 
Hilts produced In the various countries are given In 
nitric Ions 


1900 1.110 1400 

1901 1300 1700 

1902 1300 1600 

1901 1700 11.00 

1901 2200 2000 

1907 3100 2700 

190l» 3200 2800 

1907 3200 2600 

(90S 2800 2600 


VnltiKl Slot. « 

1 wire and t anmla Total 

1700 3000 7926 

1800 3600 8810 

1100 4700 8739 

1900 r>100 9860 

1800 6000 12000 

2200 4900 12900 

1800 6900 14100 

1800 6900 14100 

1400 6000 12800 


Nlikpl has no market in the strict sense of the word 
Us pritt depends on Individual agreement and fludii 
atis gi catty The approximate average price per 
pound dttlined from about 48 cents in 1893 to 32 conts 
in IS96 Blmo which date It has fluctuated between 32 
and 37 cents 


A subway for Vienna Is projected according to the 
ZclUhrlft des OesterrelchUchon Ingenlour Vorelnos 
This new system, whleh If built will be the first sub* 
way in the city, is designed to run in two lines, cross 
Ing eac h other at right angles in the center of tho elty 
The project at present calls for municipal ownership 
nnd the construction of a large power plant, from 
w hich light and power are to be sold 
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PHOTOGRAPHY SCIENTIFICALLY INTERPRETED. 


CHEMICAL AND PHYSICAL CONSIDERATIONSL 
BY DR. LUDWIG W. GUENTHER. 


Evfrthout whn him even one** taken a photograph or 
printed a negative hatt In ho doing pi i Imps union 
adoiuly brought into play a huub or photoi hciniial 
laws At hie first attempfH hi no doubt i xpe rli ncod 
aome anxiety about having made thi piopir < ximsuru 
for this ir of uiurse the alpha and onuga of all pho¬ 
tograph]! processes Too Hlioit an iviHiHiin will eanse 
Home ditalla to be nilsHtd too long an exixiture will 
denttoy contrasts It 1 h a mattei of lommon knowl 
edge that the negative miivl la divelopid and Axed In 
»rd L r to bring out and lender permanent tin Invisible 
latint image In this dcvilophu nt Iks the Immense 
valuo of Daguines and Talbots itivenllon with wlileb 
the} suipnscd tlu woild stunt} yearn ago (tStl) and 
in this point Is lound the ludlinl supiiloilt} of thi li 
method over all previous experiments in which 111 
eopyuig oi pilnLlng of plituu s had bun aieomptbili 
ed but nevi,i direct txposuie In a laimia Hi fon 
Daguetre and lalbot exiiosure was eontinuid until the 
imagi woe vialble in all its details and tills ol ccmi'c 
rctiulnd Infinitely more itnu thin whin the work of 
light was assisted or lomphUd by u i turn mil unr 
tion I hi original dlwovcier of thi fni t that silver 
salts ate si nsltlve to light was a (.unian iMotesser 
Sebul/e of Ilille 

I he hi it nee dealing with thi chemical i cart ions due 
to the influence of light is called pholoehc mislrv We 
are always jx rformtng photnc he mieal opeiatlons when 
we arc doing photographic work oiilv in that mm tin 
Hclcntltlc phase is less prominent thill tlu aitlstle 
phase of picture tuuking acicme Is comes the hand 
maid of piaetlml woik This ought not to he so for 
without sc tenet w« should not have attained tin. pres 
ini perfect ion 

When we make a positive from a negative bv minus 
or a printing out paper such ns arlsto (gelatine I paper 
collodion paper or albumin paper we can lollow the 
process readll} soonn 01 inter we reach lln moment 
whm we mv That will do and remove (lit- piloting 
frann front the light Hilt, enough Indicates tin 
maximum of tin prut css tin desired photes in mle al it 
fee t Whnt cIck s it clc pend cm ' On light alum ’ No 
it also depends on the length of exposure Intuitively 
we use a shoitei oxposure if the light Is Mttong and a 
longer one if the light Is weak that is to snv the 
length of exiHjMire will depend on tin strength Mnten 
sily) of the light We thus obtain thi law of photo 
ehemlial rei lpioelty discovered by Runm n and Hob 
eoe about the middle of ihe last leiiliuy and i mine eulcd 
os follows .Tin photiN hemiiai iffcet A Is In illieel 
tallo to the produit or light Intensity / multiplied bv 
length of exposure t that Is f =71 F’roni this law It 
follows thai If we have) a constant souiee of Ugh! and 
desire to print negatives of different density we must 
expose the longer the elinser (he negative happens to 
bu or eimvusely If prints of the «■ emu qualify are dee 
sited after a rometant length of exposuu the denser 
negative will have to be exposed to light of grit iter 
Intensity This Is a eonditiou the busy photographer 
will often have to face He will meet It either by pine 
lng the dental negatives nearer to the lamp oi other 
Bource of light or ho may put uni or more layees of 
tissue paper over the thlunei negatives 

it Ig not difficult to oDservc this rule when using 
prlntlngout paper which as stated above allows the 
progress oi printing to be watehed it is less easy to 
do this with paper for printing by gate light a develop¬ 
ing paper the sensitiveness of whte h ts low enough to 
allow It lo be handled by the light of a gas burner or 
kerosene lamp as long aa the pnpei Is not brought too 
neat the light the gieatest difficulty of course ts 
experienced with the highly sensitive dry plates All 
sorts ol apparatus nave been recommended for aecu 
rately establishing the equilibrium between light in¬ 
tensity snd length of exposure the old infallible ac 
tlnometer the ne tv ones de vised by Hyde and Plaubel 
the Agfa exposure table and Staeble s exposure table 
they all serve this purpose without however relieving 
the amateur of the final delicate estimating 

The relations between light Intensity and length of 
exposure have found a practical application in a esse 
where the keenest eye would have failed even whpn 
assisted by the best Instruments In astionomy By 
substituting » camera for the eyepiece of one of our 
modern giant telescopes even very faint stars mav 
be photographed under a prolonged exposure In this 
work a leading part has been taken by the Heidelberg 
Astropbysloal Institute, under the direction of Profes 
nor Max Wolf 

There Is. however, a lower limit of light Intensity 


below which even lb longest exposuu will have no if 
Tut rtils limit is culliil the critical vnim or the si it 
bit ivc plnli 

I or pi ac Heal pui poses u Is of tb iitmobt importance 
to know the sensitive ntbs of a plate or moi< | coperlv 
speaking its maximum w nmttvun ss I lilo is the 
flint tion ot scnsitcuiuiiy a sclinii also founded lev 
Bunsen und Bohiop und developed t- Its modi in con 
dltinn by Vogel Kdei Wr true like ainl Sc In Inn lln 
sensitive pint< Is ixikj < <] tor » pn dileiniliii d length 
of time in bluuks nr stripe.x the binsiUve lavet being 
tovcied with n gloss plate having wiuaies dlffcung os 
to jceri iousne hh to light end suitably numbered 1 he 
simplest waj of pioducing these squaies is lo cut 
out ol tl sic pupil dtps of tin same width but dlf 
rcieut leigth and sup iposing these with one end 111 
riglstiy so that the otlur end will nveilap in step 
wise rabhlon 110 last (highest) number just faintly 
vHitch after strong development Is th< degree of sen 
sttiveness tn units nt tho partieulai se ib adopted 
sue h ns s< he ini r a or Wat m re ke x This kind ol se usl 
tome ft v is Hiiccesiful)} upplhnlde only lo lilglilv sc list 
tlve plate H aild to lllupObltlve plltes blit lint to in I lice 
elii minti< plates With the litter it is nee<sunv lo 
resort to a -upple me ntny HIM el to phot egi iphk cl* tt i 
mination 

Working with htghlv sensitive plates Is ixpteiallv 
difficult because tho allowable deviilloii from th nti 
solutely count length id exposure heiimus ic x nut 
Icsh as sensitiveness ts Inc reused A most reliable 
I laic lor amitetirK white «enipsliots ne. not intended 
Is th stive l eosiii |litc of Vogel and Obinuttii 
niinulatiuii cl by Olio f ml/ ol Munich 

This sliver eosiii plat Is the din ft riHiilt of i 
veiy rimaikabh invention of H W \in.il which nil 
minutes In Ihe possibility of lcnilcilng silver hioliilil 
(Hie s tlsiHvc mitutnl ol cliv lilitcsl sensitive ter ail 
lleht rnv r ot the sprctiinn Hut t to suv ottlreie liter 
lllHllc where is hltlic lto silv ■ blenild would be iff elect 
nnlv bv tie blue vlolc 1 and ultia violet lavs lire 
l iv h wti forme ily known aH c li mu il i i\s and are 
still relniid to as suell hoiiiillniis but liupiopetlv 
Ihe stale ilk nt of this Invention leads us to another 
phoioehc mieal Ihw Hu mo called law ot absorption fit <t 
peieilved by (.lotlmss and deflultily foiniululid bv 
Draper Of whut avail Is Hu very Hlremgest exponent 
if Hit light i a vs ire not absoi bed so as to exeil a 
e he lillcal ail inn Wli knows wbal be dies sensitive tu 
light may vet Ik iliscnveml if we euilv learn to make 
them si nsltlve to light lo sensltl/e thorn opt I illy' 
benstti/lng Is HicontpliBhed bv dipping Hu pi etc In 
dilute solutions of e rioting matters for instance eosln 

In all photexheinleal proeerests Iheie must be. woik 
done bv light it ni iht vanish a stub and re apin n in 
i different fnim fir inst in e as beat elcclileltv or 
ehmileal cleeernipo itieui In the last name el ease we 
ail dealing Willi llu Her called plioloe 1 mieal e xti tie Hon 
(extinguishing) 

Another law Is Hut of photex liemle al indue Hon It 
reeiulies a certain amount of pi tlminary or Indue live 
exposure beloie the starting of thi chemical pioeesb 
Am a m tile t of fae I if a dry plate ts e xpom el tor a ve r v 
shell' ttme to diffuse light or to r d light Its hi rial 
tlvenihs ts Intel ihc I materially lneldentillv II nnv 
be noted (hit a similar iffcet may he produced by Hie 
action of bent 

It Ih not Immaterial Inwever w he the* we employ 
a single long e ximsem or a series of verv ahoit ex 
ixmiitos ei an aggrtgate length equal to tlu long ex 
IKMUie The lesult will not be the same but ill Ihe 
later case (of tie Bile imltt* n! exposure) under ex 
posurc will be olise ved nnel It wo rid seem hh If llu 
plate after each light Impulse found lime to ice over 
and to go baek toward lie* orlgl lal condition This re 
turn of Hie plate wan ascertained after a lapse of si \ 
eral yeais even with plates which had retelved the 
ptopet length of exposure 

The developing picxors Itselt which brings to view 
the latent Image the initially Invisible light Implex 
alon really leads to the same final result as n 
long exposure continued until the image ts fully 
visible tn one ease aw In the other silver that Is 
dark stiver Is precipitated from the white silvn 
chlorld or sllvet trromld f’hlorln or bromln e stapes as 
a gaa In the prlntlngout process and In developing 
as well chlortn and bromln combine e heinle ally vet 
there Is a mateiial difference between tho two pio 
cesses The prlntlngout process may be connideitd 
a tvplcal ease of a reaction proceeding in Ihe presence 
of light the developing process on Hip other hand Is a 


tv pie ill (W of rcselloll pmcriding "i Hie dill With 
Ihe aid ol development ne an tide to i iiiliile m'l 
tlflillv even under iimpleti • xe him >11 if light tin 
light pi ih ess ol | lining onl ind us pioelruls 

I lie relalhn between nuluni In the iiesenet of 
light and n hi Hon irieieling in lln duk is paitliu 
inly instructive In eiher vvh r tlu pi ess le l 
ve i ilele ere t V e lie S q | e se we tike hiiv tlv ) lilnr d 
anil pill tqiill epilllitltl s In glsh ve se Is ot eipril 
volumes cxliinst Ihe mi turn Home el Hi vi hi Is 
to illffe l nt de gins Hnd till otlreis with ill uni! r 
various inismiiPH esietulh seal both klnelh ol vis 
sels and expo i the Hr lo light leu the s ini li ngtli of 
time siiniillaneouslv with otlier uiiHialed mssiIh and 
ho m s< in 1 mi lie i ntinosplii m pnshiiri Hi eluk 
enlng of Hr silver eheorlel will lie i ineubiili for Hh 
e heinle si de e eim posit Ion bv llu hi Him ot light oi In 
ol lie l words ten tin work done h\ the light We shill 
fiuel that the siilac'iineis < in lone <1 in vh hi I eel vessels 
nnip tieeonie dirkest ten more so Hu gniter the 
vne until Willi Hu siltmtanee h Id iilieli i pie smile tlu 
elaikening decreases with Hu lnrn ise ol piissure 
111 uiise Heel vi ese Is we shall eoli lehr st uni ltd ve s 
sel If then wi tiling all lire v ssels lire k Into Hie 
luk we chill find afte i seme time Hr it In some eases 
Hu duk nlng effect h lb diseppeiuid psitly tlu Hub 
xlniich s lied under Ineieaied pressui Irtv sgam lie 
eoriu quite white while those uncle i i v u mini hitviv 
nnlv In e e me semicwlnt lighter In color I li hubstHmes 
in 111 open vessels hive re malm el until i el (dink) 
foi In Huh earn Hu libe i it id e him In In escaped Into 
tn siniimiullng all mil the pres ss Is no longer 
le vorsibl 

How si all we e\|lain this phenomenon'’ I.igiil de 
eeinip se s the mlvei e hie I let nnel e him In Is llheinted ns 
il g is to llu exit III It is ill 111 eve 11 mile atmospheric 
piessuie II is Hie it Ion i ulily mull iblood that de 
inuipesll oil pio viiIb mole quit klv mil firth r In the 

■ xIihiisI d vessels Him in Hus under llle raised pies 
miii llu ltbeiitlon of i hi) in will lontinue until 
the dihsiH lullon 111 ssure il I till rln | indue id bv Hu 
■u Hon of light above Hu silver ehlmlil line lies a eer 
1 Hu in ixiiiiiini v ilia We th n lave n eindltlmi of 
light * xjullllu linn wliuli e in b hIIi lid bv e hanging Ihe 
ml nsllv of light II we i< ti o\ tlu light eiuigv Hu 
pressuie will lone ihlnrin hack into i combination 
wllti silv i until tlu etjujiihiJuiii in the dirk is r« 
stored aid tills takes place no I i ipl llv and most 
completely undo Inc i nxc d piessuie 

( lu in le ill pie silt nnv be ube-llluleii f„i the me 

■ Il mle Hi m pill hie tl pie ssure of Ha example given 
llove I him Hu se < lu nil el sinsiH/iis fm Instance 

absoi ptlvi 1 of e lilirin sue li i sill i nltl il taimltl etc 
the addition of w tin li to sllvei c til il tel dimliuslics the 
dissolution pi ssure et c him 111 and in the other hand 
exleh/lng bodies chliiiu mil Ih like «illin<MHHt (tele 
1 lessiue Willi Hu He mill mill pilntlngiul paper 
which contains a thioinile tlu ele e(imposition oi dark 
enlng pinnies ih rilntdeel Htreelililv T ill s | eipe i Is 
U 'll to oltun good 111 Hits Horn we ik negltlves 

The do lime of i qiullbi him ee minions during v In m 
lee! lCHihons is termed (lie lew of eheiiltal mass 
iffcet 

Only the i evil Slide eye lie pn os- nible e uh to nc 
eiu etc h inen.uie tin wmk dime bv anv mugv sue h 
is Ihil ol llgiit lev el. te l mining the || ssille which 
Is requited to prevent a eertaln wmk ns In llu ess of 
light (he darkening or sllvei rhlnul 

r Ufiquerelh | lioto elec tile rill is a mile 1) mote nc 
mite imdriimint 1m nieismlng pi nice he mini I de 
composition As e lee (iode s (lie lin ins fm e olive I ting 
luminous me igv into i lee trie «1 t ne igy we us blight 
"duel alive r plates illpi eel tm tn liiHlant Into a aolii 
lion giving off him In foi rxnni|lc i s elution of 
clilorlu nt one eontalnlng meietiiv elikilel m op 
per ehlorld (Ills causes the Males te I in cov 
creel with a thin Him of mtvii sub him Id wliuli 

• dnik and amainve to light Ih e ee In des ire 

Ida (d In a eondueling lli|iilel siuli is a ol nt inn <> 
e (million salt If the twe <1 tiod s il e nine elect 
and a gavanonieter In hided in this emmet Ion Hun 
bv exposing one olictmde lo light while tlu ntliei is 
proteeted bv an Intel posed elaik -i in n current 

will lee generated and ine'Je H el In llu eh v lit ion o 
thee galvanometer needle At the e xpos <1 ile.tind 
chlorin Is liberated whieh travel to the* urn xpnse d 
ehetrodl and the I ( gives off Its Ileetriell ellllge 
which returns to thr (list ilcrirneu llu myh the ion 
nNtlng wire thus pioelue-Hig (lie I elric cuiren As 

soon as the pressure of light ee hhih (be ehim In stored 
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il tin tm \|mi ill i Ir I mil i niniH l.\ i (Infusion pto 
tins mil i in nut f u|i|i< n din i tn n Him in iht 
tin) I it In 1 is I i ni sum nn ii hi i iii, i\| i ■ inn tits 

\\ sitll 1 i i mm it. II n Whitt Ik Hi 

II it III i 1 III | I ill) In lllli n| ill I It v tl d llllllg 

i iih t ih ■ iiIihIiiimh u I i li h ti 11 ii t mi d until r 
ilislili i lilili Vi lilt Hill of < I 1M 11 » It l lint Is Until s 

int iiiiIii sti r d in lit t Ii ti t il i t in k iifnln t 

thlb in tit tli si ill I In nl il illluilt mil thIh 
tt. Ik llllll-t It i I isf | nl i tli I I <l.i I i< I 
I Ills I I I tt I Ii lit 1 III I 111 I I I 111)1 IS ll 

I Ii t il ti t ni| mil in lilt- Ini. si w spun 
litmus il ii| III ii ts Hi lin in it d Mlillni 

u i il in | n. mi in iilutliif m In i in tin inf Inn if 
ll)llt tV 111 I ■ 111 III ll lll| llhltl 111 I 111 lilt light is 

nil ilil I littliik i i tuns Dial i n tv ill < n till 
si nn mil t • ii ii t to i t mil I i ill t Hi | i i to 

iini| I II ii III Ii it i n Ilium u t \|<sut <r ill v 

pi itt h f< Hi tt dlt tin lii ml il 11 i tn ii 11 ih \ lupini nt 

III It I I It* ll is III lusl ill I till 11| 111| lt|l 

\i tt tt ll ll I II s n I III ll Ii I ll III inn i I 


light \ t ill I k ti I |li ll tl t I it I iillillt 

ll till I t Ih I i lilt I 11 11 in I ill I ll 

lin III I lull I I ll| 1 I 111 I ll I 111-III I I I It lit Mi 
mi mu w, iIIhik Willi lm ti itt ilil his It mi plum tl 
this i \| in nn n ( itjlisi I n tli in il t liipnl lit 
I lit l< il In nn ti t t i i i ii t l i 11 p uUni tin t 

il ..tllln Ik ill. nli is fin It dlt i I d in I iIk In 
ti i Ih iti tt tilth in tilt* mill | i ini It I. tt ill Hiiffl 

ti hi mi. iln nl i i i ti n h I t n imllniltid niioimlH 

i I i I h r il si ii is lit I lit lili d | I il ill ilil ill 

nl pi iiiinini |> iim ik ■ i ill I m itik. Hi olh i 

him still mi I ii 11 I Inin i,ii in I \\k«n Ii urn 

min in i us i i uk tt nil d in ii i slit. i light >s a 

i iiultilt im nt Is in idm 11 K s Ii min i pin mlt 

tn tin nl J. th n w li i I i Hut i it lit ti ii nt nl 

tints ii imilh mi lit ml tt I • ii ii llkht I <1 tii v.il in 

i iilii i ii tit • ilul Ini Ii nn I ii i > t (Him nn 
tints is Idn mil Quin I I i i hi, i <1 i t Hunt lm 

nl Hi | iih I i I II nsiti m I < il in ml nn 

ttiIII Hu llkht 'Vs i null i lit Imlit is iiiiit) 

it unit ii n ml 1 ttill i hi ti li i nr ih ninpli v nt 
limns 11 i unt In n I mi) u I 
\tiiihi uni \i i In nms hit ill mi I \| I mat inns 

his.d up i tin I iln iniMiili th it t I Uhl 

Wlllt ll t M MU Ml 'll ll s 11 11 11 I llllllltll u 
i its \ l tin 1 ml Imp it ml t t i i th lm I tin 
irti li ixpiisi ti llkht I I is 1 k it tl 1 il 11 
s ti. i i| l il i Wit It i inti 


Mill uni if tl it Ilul I It I ll ill I l it I H i 

III f It. Ih nil is tt h l ti I i II i I lit li h Ilil 
Kin III | ll t hi ll \| lllli It I HI ll II ll till I I I 
tlnds its iui| i m nt Ii th I it ih ii tint i I lihlit 
Ih iih I I it in il h t i Hi is n ilili ii i I til hull th. 

mipoitim 1. inti il puis till h i il I i pi mt ti 
Lllltt (, nil Itkllt ll t t I I ptl Ill ip till I 

mil lilt II 111 I HU ) I lilt Itt Ih till kit H t I ll lbs 11 
lit llkht 


W Ii I is In tin i Jiht t| lllli I Ii 11 il llkht 
i ml to tl i lii in it I ii i I i siilmtim I i nip), ni. n 
tint ulii I Him | lit III lit i n l> Ii s tthlih is 
nn inliis mi | iiliiiu i llis. | Hi llkht tall lili 

ill i ti tin in silt i I I i i I m it it i in \ mipl 

I 11 tilt it il h is I in dill It i\|i iih ti llhltl 

Jtj.mi i lx m it h nil i lilt 11 Hi lit i hlnrltJ 
11 i lutliiL Mil l | i| i I ii I ii Hi ni itki t lilt tin 

xi in sin tilil In Ii iil uni) Ii I nil i i i d ) Inns 

Hu silt 11 i III ild tt Ii i h k III t t i Ink li mulsh 

ti I l Ii nn. ml n I Huh Dim III if tins.tl 


mid l i Iln. hits mil i It ill Wlit His i|pu nt 

t .lit i nil tl n Ith it Ii i t) I in.. I Hit aniuti 

It )lt n ll ll Ms i Win i ll it t ill I mt i s 

< lisll t I I l lit il tiplt It s h siihsl.n s ir< 

mlvtili s tl tli most tiii.il lulil n-.ilIt. t iltuInk 

null is I h 11 K I st i II l l| lltlt t tt tilth 


tli ih i i ti mil th it l th m if th in. 

It i I Mi 1 il. ti ( III I I S It tl ill Hus it i dlf 
I i lit I i n I sii it d ii i tils niiml nl ill 

Hi s. <1 ll t ni| I. iii. nl iit nl i |1 it is tin )iiu 

t 1(11 lll| I Itt I 111 Hit s tl nil 11)11 I ll. It Ml 
i ult is i tli smiilii t ) tl it (r tl I hlit I Ii 

mth i lus sii hd in | i tl i iiil lit u | in lv limit 

i il | it tin ii tiliunk in ill. rs nl flu hypo 

h ti l ii i\iin f .1 ittik t nt i H i nlliming 


\ tut t tin is phi tn Ii in il mt. tt)itiniis iiib> 

I H t i tt Ih ult t im in l i lit mnt h tom 

I I t. It ill i .1 1 1 i nimih i t f in i ih I i Ii olttii bp 

1 ii l h 1 t 11 In r ri. i In | it iii in I thus a Mt 

l lot., ik it i i >t lit | nntlt Hint put. dlfftnut 
i It li mi tl lit st Mils on i s nun lit \\.\. r 

I m it nia I. tithe in I iil t Inn m d tilth mitt trinnt.d 


I lui i hot in lit nilhti \ lu i hf< it lm ii uni mtm 
I mi il ii It Hit mi ml. i nitons nfltt li nt int. list 
tn m th. | tilnt nt tun <f tin | lit nit In) 1st iind if th. 
It. <h. ml t ll lu mu i likiiks w. hav. k»m i imind 
i limit unv and spuk.n hrut of tnuifxinu 1. it I linn Hut. 
lus Ikjou dun hit mis. th. h luutlins p. milt uf a 
limit nidlly iind. i sit ml « x| loiintlmi in tint ot t *. 
t ll known i hut Uhl iphlt pi in. sat s l ins. h lu 


ENGINEERING NOTES. 

The Connecticut Kiver bridge at Hartford over 
which tntfl. Is now and line been iwhhIhl since No 
u.ilHi of list j.ar ih om of the most Btttaitlvi 
stone Htimtui.H tn this iminny and foi tills r.aaun 
th< r< tan 1 I hut 11 it Kh liavt apiHUitd lu s.yetul paits 
of It (us iHratltd imisld< ishh alt. ntlun As a mat 
ni oi tail tin rt an no Minks In Hu bridge proper 
Min sin ii as ii. i) t to otim In th. pointing duo to 
t.ni|Mituii untk that must la expected In marly 
n quailt t of i milt of lontlniioiiH inuHonn The pit rs 
<m tilt IiiiiIm iii t all lounilitl on iih k t vept that of 
tin last iliuimt lit wlilth 1 In uv lv piled ind nil til 
tin si | h is mm lit it kui tied as solid ua tin > (in hi 
nidi li\ nod in engineMllg (inks havt dt yeloped 
nnwt it r in tin .1 terly iitrlli wink wall a tontlnuo 
(loll uf th liht mill Hpindil wall d.spiti tht pntau 
(lin tnkin to xt. shim lv Initl Hu wall la Inn tht eop 
mg was | it t n whl Ii hug lulil nt illy two mhih with 
nut thumping am track In tin wall llitra lg no 
tht my at whit Ii tli t iiktnei ih t nn an lit to nttonnt for 
In hid (ink o|i ntrg up aftt i lli< lomphtton ot th» 
woik Mils wall ha in|irat« ft uudallnn fiom that 
of th iliui in. lit on huftlt tent pilah (lit ofl about 8 f. *1 
hlklit i lit tn thorn iii Hu aliiitnunt It Ib a matter 
11 no si ilmis imiimnt la lug simply n w ill lisa than .0 
hit It ng and at woist inn Ih itadlly itltld without 
iff link Hi liiiilkt with whltli it has nothing to do 
(in tht went -iltlt high it taming walls llank the abut 
mint on utlnr gldi of It and at right angle h thin to 
Hu nt ith lltnk is not \<t Inillt Tht scuilh flunk men 
Huh n h. paint, sinutun tioni III. luldge tht abut 
iih nt ot whhh la on ro<k llti wing wall 1 b on pilts 
md i so nitd tiiu| hliuw up latwuii iht wall and 
Hu lbutnifiit latwun wlilth then Is no lamU ns 
Hum n \ti should la latwien t pit r Hid a wing 
Imimh tl mi dirritnt boll mm, m with diffirint pun 
hilt s 111 piiitlin iatk htlwtin this wall mil tht 
iliiit mi nt Ii i im m inatlit of i(|ailntliiK whin ton 
Mint ut I iikliui ittik Itii okI 

A change in signaling, tiliHigtlllk or a new peadtloli 
d th alt mil uni lit pica ttd has (at u adopt. <1 as 
r ind nil lv Hit llaltiinrrc mil Ohn llai w it nud will 
I iibmI i all fill im lnsiallnti ns Tht in w |aisltlon 
mst id of la III), la low iht hoi I/out il ih lit rt loloii Is 
iht i \ i eh him liowt vt r has bt t n ni ult III tht slop 
nidi ntl n Ih inn h Ink hoil/ontal oi at light iiighs 
t the nut llu | nn id ■ ml ion uidii ntlon lb glv. n 
Ii tin mu hi tin 4 dip |Kisition ihovi tin boil 
util is iiniipuiiil w th l slinllai position (alow tin 
Ii il/cntii until i tin old tmthoil The print id tliai 
in In at It n i im n liv Ih uni In the virtltil post 

lion tut dr tli llm ol tli inns! allow tin hnil/nntul 
wh i is limit i llu ihl in tl ml this sign was indl itt tl 
liv islliillii p isilton lit li w tin hoii/rnlal Du opt lat 
ing offltlil la-In i Hut tin upper quadrant vstun 
liovidt. i ni in diHtimt uspitl than undi t tin old 
mt I hod Ih first tist it tin mw method wan la gun 
nliimt tluii v us igo nil 1 though a leige inunlai of 
mstalliill ms >1 this tv jh_ ot blgnnl has lain mule dm 
Ing the pnat two m lib It was not Anally adopted hh 
stand ltd until irtentlv 

Mexico, HtUeg ii t oiiletnporary holds tht flfth 
position In tin produttinti of quit ksllvt r In the 
wild hut tails ah< rt In a loiisIdeiHbb amount of 
ptodutliik i nmikh to gupplv the nonn ninikit Pilot 
to tht Ini t oil in thin of tin tyinltle pnaegg foi till trial 
mint ol tin sllw t tins tin Impm tattou of quhkbllvet 
known In the Spanish uh agogtie was very heavy 
uid tin lu.gsltv of having thlb m<tal for the patio 
iriatHH whs se gnat that thi (.ovunment it moved all 
11\t h on qul knllver inlnli g both fideiil and gtate 
i rid pi mbit <) feu tht free adnilsaion of qui.kMllv. r 
Into tin .minitv this ginie law Ih enfor ed today 
mill Is on ot the eaurnh stimulating the new develop 
mint*- mth. M.xleo eiuteksltver (llbtllMs Th. falling 
•IT f pi od m Hon tn otbd parta of the wot Id has turned 
it tuition tn the Mt \lean distrain and thi proaputb 
of gitsil.r netlvltv lu quirkBlIver mining In Mtxlto 
ire vuv good 

The compressive strength of (oncrett when rt In 
Ion d with sepututi tinnBveise tit h or Iton wire ar 
t hum tl In lattid form and when mixed with auaps of 
Iron wIi hns bten Imcsilgatpd by Mi W P \ kras 
sow of St I’ttusburg lit nport.d to tht t’o|a>nhagen 
t mgr.as of tin Int.tnational Association for listing 
Mat. i mis that wh. n th. vvIms of the lattho arc from 
I mm In nun or lesa In dlam. I.r the In. ream d re 
Histinw It . mshlng Is In ev< ry .age as gTeat as that 
ol hoops lh( bauie Is title with wraps of iron wire 
whm th. v art o •> mm to Oil mm In dlamotcr 

The first section of the Shanghai flange how Nlngpn 
Railway whhh <xt(mlg from Shanghai to Kongch Ing 
u illhtan.i or 18 tmlea wn« opened for trafllt on May 
Kith luHt This Iln. wag built under Chinese engln 
errs 111 preliminary Buney uf the lino was made 
in the wIntel nr Pi(»7 There are 10 stations and 48 
Dtp. I hrl.lfis on this section Thi longest bridges have 
spina of 440 f.et PHI feet and 200 feet ipbihs lively 
Iht avciage toal of construction was |3fi 000 per mile 


TRADE NOTES AND TORMULiE. 

Simple Reliable Black Stain for Brass. -Over 50 
parts of carbonate ol topper (commercial) pour 360 
parts of 10 pu uni spirits of hsl ammoniac and allow 
H to stand In a dark colored cloned bnlth ovi r night 
Home taibonatc of topper must remain undlasolved (\vo 
may (KjHslbJ) havi to add some to Insure thlB) The 
whole is diluted with 2 r > tiarts uf watir and ih then 
ready for use The brass object to be tolorcd black 
must be scoured absolutely free fiom grease It Is 
hint to beat It to rtdntss boll It out and plcklo If 
In thi blight dip Iht ii rluHe ll well and lay It 
tor t to r . mlnuLis In thi blatk stain Tht nbjttt will 
at Arst turn bluish thin brown Anally deep black 
as if oxldind At this state It should be lemoytd If 
allow id to remain longer In the stain the bin color 
will disappear then dty It at onu in sawdust and 
/aponlrt the object (1 c tover it with celluloid var 
nlsli) Attn a long time thi Htaln hi tonus lnoper 
alive but othciwtsc if the ohjait has bun well 
hcourtd 11 Is reliable 

Angostura Bitten (foimuln of Slegert) —Cloves ) 
pat ts ingc Ilea mot I pails ginger mol I parts gal 
nngnl loot 1. paits genticn mot 1. paits zedvary 
root l r > parts small tardamoms 20 paits cassia 20 
ptrlH billei mange ih 11 2> pails tonka beans 80 
paits red sandal wood 80 parts lirnwu P. ruvlun bark 
100 pails (oaiBily crush and cut all th. Ingr.dlents 
and . xtiaet foi 1 > di\s with .000 l.nrts of fid per cent 
alcohol pieas htraln and Altu I hen add 200 parts 
nt sugar tnlor r .l)0 parts nr Malaga win. and after 
settling filt.r again Harsch Chita r.th Ixxlkon 

Finish for Leather—<i 12 p > parts lirnwu sin lin. la 
tlissolMd In a boiling solution of 26 parts of beirtx and 
t paits of ci list it potash the powdtrtd slit Mat having 
ben irevmusly moistened with n little ammonia ft 
.6 pills of logwood ixlratt solution of 30 deg B 
(nppioxlmnfi ly lm) pails ol extrtcl per I not) pirts) 
10 parts glytt ilnt in to 20 paits of uullim biatk and 
me I by I him tllssolvtd In loo puts or water Mix this 
with thi sht IlHt holullnn add a mlxtum of >0 paits ot 
liyiollgmte cf lion it 20 dig B and 'll) pirls of water 
and add i little, oil of mlbiane and oil of thyme 

Amalgamating salt In fluid form is piopureil (a) by 
dlssoUInk 1 part quItksIlMr In a mlxtui. ol 1 pait 
ulh It nt Id and ’ parts h /dint hloi It it id llu solu 
turn Is . IT.did In a pm.Main dMi In thi band bath 
nntlt i i well m mil md toof .tluclud llkt a foigi 
hood to tnr chimney (5) Dlssolvt s piutx eouinui 
<lnl coriosive sublimate in HID [mils ol watt r and add 
in paits ot hyelrot lilorlc nt ul Dip th. /in. plena lu 
lor an liihlant rlnw Hum inel tiuih Hum off (May 
h< appll.d with Mth. i n spong. or i hiush lit v. i 
ton h with thn nakttl hantlH ) 

Aluminium Rronse Alloy a 00 paits copper 10 
pills aluminum 1/1 pu (tnl ol an alloy of _H parts 
nltkel 20 jiarls eoppei to paits tin and 7 parts 
aluminum ft Copptr plait it, M<<tiolythally tented 
with 1 to to per tent of aluminum llun unlitd togitliei 
with I ptr tint of tht following alloy Alloy—20 paits 
nickel 2 twits topjter me Iti d undti n layer of t bar 
toal mxt inothti 18 parts ol toppu mlx< d in Stir 
up with an caitlunwari stnrer >1 parts tin and Anally 
7 parts of aluminum to be added Cast in liars 

Acid Varnish for Heater—flail mils 200 parts log 
wot h1 10 pnits watu 200 puts are boiled for two horns 
tht evRporatid water being rt placid turn time to time 
then jwbh it thimigh a Alter In tlui Ailinlc dlssolvt 
40 paits ol git on vltilol and 200 parts of brown syrup 
ind boll the Auid again until it begins to thlikin 
Then add a solution of 10 parts of shellac In 10 iwrts 
of stiong spirits Must be kept in tightly tlostu hot 
ties 

Point That Will Btand Dampness - a 2 parts e oal 
tat 2 paits pitch and 1 part of a mixture of burned 
lime and tosln arc to be tnplted totelhir and while 
warm applied several times to the thoroughly diled 
wood Th. last toal to he sandtd befoie it Is e.om 
pleti ly dry ft Milt 12 parti of rosin In an lion kettle 
mix and when these ingredients are Auld add as rnurh 
othir or uni’ll i as may bo necessary In make the 
mixture cover Then dip the biush In ll and eoat tho 
object as thinly as possible repeating the application 
in a few days 
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WHAT 14.0 0 0 HILO WATTS MEANS. 

A GRAPHIC COMPARISON. 


Til. General Electric Cnmiany la making Home ( ur 
tin turbine dilu n units ct 11 (M o kilowatts lapuilty 
II will lx inti itstini, It h w hut this nit ms in turns 
whit h n>p it! to tli t mpi In iihion 

Hi drill Hi Ilk it t h t lii k <1 m ni hli ten it u It ti Is 
1 2 tilth h >i l„ f t 8 In In h In ulhiili (linim I i and 
runs at lot) ri volutions ptr inlmiii It It i in nlotih 


thr Riountl at IIiIh late It would go r Gf> milt a In a 
nilnult ar marly K 340 mtkB a day and would run 
iioiu \tw >iirk lo sail riant 1sto in atMiul 9Vi Louis 
ilitH and tilt othu fuiu who* Is whlrh t oust it ute tin 
moving | ill «i III tuibln toRithu with th<> shaft 
i nd lot it Ing In Ids it tin k notator weigh some I HO 
000 | mu Is uni >tl ho lr ilv an they tarried upon 


th< tuahion of oil that rapports the step that this 
enormous weight can be revolved by one Unger 

h ven at the low rate of 13 pounds of steam per hour 
pi r kilowatt this unit would require 182 000 ponnde 
ot watoi tvaporaltd into atoam each hour to supply it 
whin running at ita ratud capacity which would make 
» 14 3 foot tube The days supply would All a pond 
°Sxro feet to a depth of over 5 feet and at the uaual 
mu of $1 GO pc r thousand cubic feet would coat over 
lion jht day At the 7 r > pounds of condensing water 
efttu furnished pir pound of steam condensed It 
would require 640 cubic feet per minute oi as much 
water as would lttrnie In a jet one foot In diameter 
with a velocity that would carry It to a height of over 
% feet oi as much watet as would flow naturally 
over a weir or dam In a sheet a foot thick and over 
18 feet long 

It would take to make the steam to run this turbine 
supposing one pound of coal to evaporate and super 
heat 84 pounds of water 520 000 pounds or 2b0 tons 
of coal per day This would make a cone 41 feet In 
diameter on the base and 20 feet In height and would 
taki a train of nine 10 ton cars for its transportation 
Its font dellvired would be for the ordinary esse some 
what around $1 000 

If all applied to lighting the 14 000 kilowatts which 
this unit will generate would maintain about 3 r >0 000 
16 candle power incandescent lamps which It hung in 
a straight line would supply ample Illumination to 
600 miles of hallways 10 feet wid or would supply 
71 000 arc lamps which if spaced l r >0 feet apart 
would Illuminate 100 miles of oidlnary streets Using 
the output of this unit foi fan motor service 150 000 
of these little machlms could be kept going The en 
ergy delivered at the terminals of the generator dur 
lng a days run at full load would be sufficient to melt 
a cone of eopper 21 feet in dlamutor at tho base and 100 
feet high or 400 miles of topper rod one Inch in dl 
ampler 

The floor space required for the unit proper tnclud 
ing tho eondinser which is inclosed In the base Is 
only about 440 squaio feet or approximately 32 kilo¬ 
watts per square foot of floor space It will take two 
men to oporate it and all its auxiliaries not Including 
the holler room cqnlpracnt Power 
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THE POTENTIA1 1TIES OF THl AIBSHIP 
IN WARFARE. 

Pin n M \HsiiAi 1 tup 11 hi him and Admiral Sli 0 i 
aid Nod prodding in hii icsslon ’ll a m ding of the 
Royal lulled scnlci Institution left no un tttaintv 
us lo (lull vli ws rigaiillng tin pcUntlalltl s of all 
ahtps and auoplamH in futun warran Thi cma 
Hlon was a licturp bv Major It Bub u I’owi II late of 
the Soils Guards in which with Judicial tunpente 
ness he ccmt.Idi.lfil the wlioli quistloii of the iflirt 
whbh airships wnc like ly to lino on naval and Add 
opeiatlnns It Is tiui that (In sub lot was lousldcrid 
mori fioni thi military point of elect linelng refir 
him moio to the um of iiiiHbtps cathcr than from 
the diHikn standpoint but it Is as (mpoitnnt for the 
dialgtiirs of mcchnulcal appliances to stud) the vt ws 
of thoiH who aw to use the tin hints as to investigate 
sctintifli piot lints coniiot d with th« tr design One 
point so mol to be clonlv stnbltshed throughout th 
discussion and was glvoi xinssim to lie one of the 
link) is ot nuo| lanes anil that was that tin ships 
tnt ndid for warfate must dlfli r In important details 
flout thosi riqulicd for r ination in foi commerce 
In tin case of tin a iopiatic It is unj octant tint the 
slimtiii of tin plan s sli mid In si d* sign d that a 
hull of bullets would do the minimum of dnmngt to 
tin pint) s ind tin n foi luvi Hi loist iffot on sta 
bllitv Thus the fraitni of a ti n ion or oimprcsslon 
nifiubct should net Ineolee the failure of Ihc whole 
plant In th i ase of dlitkihh ships again It may 
In found ill sli able as it Is possible lo protect 
tin propelling liiuililnciv fit m Midi bullets As 
to tin envilo|H It seems to 1c amptid as shown 
by cTiktlm nts In Germany Mini pet font! Ions by bul 
hts of tlu gas lmg should not (.really affect Its iarr> 
Ing iMiwet ns with c< rtaln mail rial the holts of them 
mI ns ilost up while the amount of gas which escapes 
Isars but a small piopoitlon to the (otal 

Major Hail*n l’owiII found In Mu performance of 
the Zeppelin ship and existing acroplan s grounds (or 
ccnflclmre that they iou1d nall/e tin t quiteraents of 
Mu military officer tn speed elnntlnn and radius of 
aitlmi He put llie available stieed at from 2 to 15 
mills ptr h< ur the htlght at 5 600 feet and the radius 
at iro miles In Hie <ast of the airship while as far 
ns aeroplanes wen lomtimd the greatest speed was 
nsuffied at from 40 to 50 miles the maximum altitude 


so far attained 2 000 ftit and the gieatest distanct 
tiavtkd 141 mil s In 1 hours 17 minute* As onp of 
tht Hprnki is put it what one has lo (onslder Is not 
so much what has alxady bttn mhlivid but rather 
the pobstbillti a of further advam errant Tht prtncl 
1 al otmtail to thi ditiglblc Is the great sire of tho 
shtd iiqulriil for stoiagi but this may be ovt rcome 
by utilizing Midi tUpitsslons as quarries throughout 
tho country the variation In tompeiature too In 
volves a sen la iliaiigc to thi lifting lwwer Thus a 
difference of to deg r whle.li Is not lnfnquent within 
twenty four houre at almost any season Involves a 
ehangc In tin eapAellv for lifting of one twelfth of 
the total while damp and snow also eicate difficulties 
As to the aeiopl'im the gallant Majoi did not seem 
to plaee the same weight as otheis upon the inability 
of the aeroplane to hour over its prpy considering 
that by chopping the. piopeller the mm him could be 
allowed to tall uttlcally whlrh would be equlvalunt 
to ancstlng progression while the same result could 
be ochlcecd hi the eveut of a strong wind by turning 
tin ram him to fan the wind The dirigible he 
ugre.id in this rcBpeet has material advantages Al 
though the reduced density of the air at an elevation 
of 5 000 foet would require an addition of 20 000 cubic 
fed of gas to the volume required to lift the ship a 
dirigible Imlloon could rise more quickly by dlseharg 
Ing ballast and <ould tarry a greater weight of pas 
sengns and of ammunition attboogh half a doxen 
m replants might do tho same work and tost less If 
the engine stopped It would not be rompnlsory to de- 
teind and for the saints reason It tould remain longer 
in the all without running the engines On the other 
hand the aeroplane was smaller easlm to manage on 
the ground cheaper more quickly made more easily 
teiialrcd In the field was comparatively invulnerable 
was not affected by atmospheric change traveled 
faster and presented a amaller target 
There stenud *o he a consensus of opinion at the 
meeting against the overestimation of difficulties of 
aerial navigation even In darkness and CoL Capper 
referred to the value of practice with balloons where 
by trained aorta! navigators could pick their way with 
surprising facility In the dark and even in slight fogs 
In this respect the dirigible has enormous advantage* 
especially when working on compass bearings Major 
Baden Powell gave some results as to tbs average 


velocity of t in wind at various altitudes for this coun 
try and for Germany At corresponding altitudes in 
Germany the velocity was considerably less Thus at 
ground level the average for England was 13 miles 
per hour, at 1 5(H) feet 28 miles at 1000 feet 30 

miles and at 5 000 feet 16 miles per hour At Lin 

denburg near Berlin on the other \iand the rate at 
ground level was 11 miles per hour, at 1,500 feet, 20 

miles at 3 000 feet 21 miles and at 4 500 feet, 21 

miles The 7cppelln ship therefore seems to have 
the advantage In Germany Col Capper did not con 
elder that such variations in the wind velocity at dif 
ferent altitudes materially affected the navigation of 
the sir as the wind was fairly constant at a given 
altitude and tho navigator naturally kept to this altl 
tude so that the navigation at night did not seem 
to raise any serious obstacle even although the lights 
of towns in time ot warfare were extinguished 
One utility of the airship or aeroplane is undoubt 
edly associated with reconnaissance work Irrespec 
live of the speed of tmvel it is possible at great alti¬ 
tudes to discover opposing forces in a manner quits 
Impracticable where the curtain has to be penetrated 
on the ground level For practical reconnaissance 
work 10 or J6 miles was eonsidsred a sufficient radius, 
and for strategical work, 40 or 50 miles, according to 
Major Baden Powell But Col Capper differed from 
this vlow believing that, as the radius of action was 
largely a question of fuel, it would be well to provide 
for very much wider range of observation, because it 
became of the utmost Importance to a general to know 
a hat was proceeding even in distant towns In the 
direction of moblUmtlon and movement of troops 
Aeroplanes would certainly be mors useful for a 
raid and Indeed for movement of troops than the 
dirigible ship, but it would be necessary, of course, 
to have a very large number of such aeroplanes carry¬ 
ing three or four men in addition to the driver they 
would also he of considerable benefit for the carrying 
of despatches and communications, for duty with 
K»aU, or for providing a eolgn of vantage for * oom- 
mander in-chief during action There seemed to he 
some difference of opinion as to th# extent of destr U fr 
tion which might h« done hr the fisditarge of *xpJ-> 
slves; but on this point tho potentdaBtles fire swft- 
efently serious to Justify very carsfbl 'anfiglffifffithw. 
Much of whof has boss wrtttaa, at counts, fe fipfitto* 
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bte to Jiaval warftro ga far as iwa mflai— fitted work to 
ottaUmtmA, although it too point ot doubt as to whether 
a destroyer with a captive balloon could not do better 
work than an aerial abip 

Wa will not follow Major Baden Powell into the 
more speculative field as to tho advantage of duels 
in the air between two dirigibles a dirigible and an 
aeroplane, and two aeroplanes An aeroplane nita<k 
in* a dirigible. It waa thought would play th< part of 
the hawk to the heron and as to m encounter be 
tween two flying machines of corn aponding type the 
advantage, of course would latg.ly n b t with the one 
having the greatest spued and pawn of attack This 
raises the question of tin possibility of mining air 
ahtpa and of the most suitable weapon to use Major 
Baden-Powell contemplates eventually the use of some 
form of pompon and a missile of the nature of a dart 


with knife like barbs In order to cut the envelope of 
the airship whllt the application of various ihemlcals 
was sugg< sled in oidei to set light to the hydrogen 
In the gts cylinder 

After all hnwevei the more serious problem from 
thi nation'll point of vl< w Is the means of defense 
against possible attack by alrsbl)>s and It sccntH In 
vhw of tlu undoubted activity of Gcimany hi provld 
Ing a fleet of alishlps as If some systematic del nslit* 
measuie were neeessniy We must m»ct airship with 
airship some what on the same pilnelil thitabaltl 
ship Is built to meet th enemy s alilp and similarly 
it Is essential that the nemy h eounttv must Ik out 
line ot frontlet in th air as e>n the sea It Is tlur 
fore incumbent upon the Admiralty as well us the 
Wai Odke to offer e \< iv encouragement to the design 
trs of aeroplanes In trdei to arrive at the best results 


te meet all tondillona which may obtain At the nanu 
time It Ih equally Important that land defenotB should 
be provided and these it was genetally agreed should 
take the fotui of light i tpiel firing guns whleli could 
ho teadily tilled to the ehasslH ot nnv motor ear These 
guns would requite or eomse to nave a very high 
ingle of fire In order to combat an alishlp I raveling 
at an nlltfudi of i 000 feel 01 000 f t Aerial toi 

1 e dots In the form of mu ro\ 1 ink Is wen sag 
g sted us well as coin It ru ot u ilil mines su 
1 ended it shut dtolinces ly smut I e ipllyt htlloms 
In order to piotect /ones over cull eoidlle sui ply fue 
tones and stoics r\ei Uie gienl aisennls and ship 
anel oreltunic ee | ahlng e slatillshme uls und me l points 
which would mos llkcdv b attacked b disc ihch eh 
struetlon would mot full) indue nee thi maluteti luce 
of our forces—Fngintirlng 


MARINE PROPULSION BY ELECTRIC MOTORS. 

THE PLAN OF MR. H. A. MAYOR. 


A coMPAKATiir study of the mnthoek of applying 
power on land to thu piopultclnn of vehicles aucl othor 
purposes and of the methods adopted at sea shows 
that while tho problems have much In common then 
are differences in methods and in experimental results 
wbtrh have mutually Interacted from time o ttmo 
between land and sea practice tending toward nsslmila 
tion with a gradual Improvement In the economic i 
suits In both cases 

At fit st sight H would appear that on a ship the 
direct connection between the power generatot and 
the propeller rendeis unnecessary the use at any In 
termedlatu transmission device and so long as rte Ipio 
eating steam engines were the last attainable power 
generators it was possible to correlate the speeds of 
generator and propeller so as to gain the best efficiency 
of eaeh The steam turbine and the non reversible 
Internal-combustion engine introduce a new set of eon 
dltlons On land the turbine holds the Hold for the 
largest powers and because Its speed of revolution Is 
unsOited to any ordinal y meehanical dire it application 
of powt r for Industrial purposi s Its evolution has been 
directly associated with electrical transmission These 
turbines are many ot them of tho same order of 
magnitude as the turbines used on Hhipboaid and 
therefore a comparison of economy In the two rondi 
lions is inevitable 

Before the introduction of eloctrlc transmission the 
marine engineer had the more complete selcntlfle data 
and consequently tho marine engine held the blue rlh 
bon of economy which now belongs to the tuiboelertrir 
generator Among the reasons for the higher efficiency 
of I he land turbines are That the engln ir on land 
is tree r than Is the marine engineer to adopt a suitable 
speed of revolution, that the land turbine runs at 
approximately constant speed for all loads and can 
therefore he run on the governor rendering cosier Ihe 
application of superheat and augmented vacuum that 
on land it is possible to subdivide the power units to 
meet the conditions of varying load and thus main 
tain at the smaller loads an efficiency not materially 
different from the efflilency at the full load of the 
aystem that at aea change of power is dlnctly asso¬ 
ciated with change of speed, and the whole of tho 
power units must always be in motion while the ship 
is in motion Ihe same engine has to run the ship at 
10 knots and at 20 knots, although the power vailes 
very widely between those limits Also the high 
economy on land of power production associated with 
electric transmission 1 b latgely due to the possibility 
of exact measurement of power nndci all conditions 
of load giving a complete knowledge of the effect of 
all changes In the apparatus or In the methods of 
working It 

In a paper read before the Institution of Civil Re 
gineers H A Mayor makes the proposition to provide 


an electric equipment Inlermedmlc to tween the print? 
move t and the propeller extending the limits of prae 
Inal ecouimv In each by modifying the icfctifctlem* 
which the pilme mover and propcllei imiiose upon one 
another and ) lovtdmg that the pitm move i may 
ope rale at cu mu the constant speed requited fen the 
attainment cf maximum effieienev and full pow i and 
that Ih pow r expended in diking machine iy not 
lequu d foi woik Is re dm d to a minimum ot ntli lv 
eliminated Al lull powu nil the eleiueuth of the gin 
elating plant aie In full operation ani tin wliol power 
tcsouieis c in b eon ntrafee! on driving th ship 
Mh n fill power Is nut tequlred the generating pi ml 
tnav to shut down fn s etlons 

r» aeeomillsh Huh ends special motors hnv b en 
designed which give the necessary (Imogen e f sp d 
and el netton u 1 permit of the advantageous corn 
btnatlon or illmtnntlou f the power generatots These 
motors Invclv no new cl ctrical irtnciplc but simply 
nechanleal ulapt it Ion of wcllknown electrl cl signs 
Alternating cun nl alone to available foi th purpose 
In question and ncrmul motoi6 have then foi i fixed 
M e el of rot it Ion which to a simple multipl of the 
gene atcr s| eel 

Two methods cf speed change are pioposed b» Mr 
Mavor » li h i ialwl with a new form of motor 
Theprlnelil rt ope i at ton of the Spinner moloi Is 
that an otellnaiv normal motor dtlvlng the pinpeller 
at a fixed aietd with tho shaft anel propcllei dlnctly 
conni t d Is so at range el as to to rotatable as i whole 
about the prop llcrshaft axis Thin rotdtlcn Is lecom 
pllshed hy a sc coni motoi concentrically nrixnged out 
eld* the first so that the n aln motoi system may bo 
totaled in i aih din e Mon—again at a fixed him id vvhleh 
to a simple multiple of the generator epeed and the 
h|KHd of rotation of the propeller Khaft and of the 
I tope Her In Mir water Is the algebraic sum of the iota 
turn of the main motor and of the rotation Imposed 
main It by th auxiliary motor 
As both motois are n v noble It will be Been that In 
each direction there ate three spuds 

1 The speed of the main m oi system the 

middle sjsed 

2 The speed of tic main motoi system minus 

tb (■(in) of the' auxilary motor Histem 
the low hp« tfd 

3 The speed of the main motor system plus the 

spcod of the auxiliary motor system tho 
full Bpe ed 

The combination may be designed for any three 
speed ratios Mich ts t 2 3 9 4 it Anv inter 

nedtati speeds required am attainable by adjustment 
of the turbine or engine governor which can to optr 
ated economically through a range down to atouit 75 
per cent of full speed Hie same method is applicable 
to non reversible inte rnal comb isllon engines 


The multiple motoi Is an ordinary squlrrcl-cagi in 
duet Inn mold In all lespocts except thal its stator is 
wound with two or more independent electric c limits 
each associated with i separate source of supply of 
energy 

For example the motoi may he fe d from two soui is 
of supply al 2 and TO pnlods respectively the motoi 
windings lietng foi 4f and 12 poles At full powe r am) 
sis d both wind lugs an In opeiaMon undu theli most 
ndv miag oug i auditions each of the so windings re 
«ults In a synchronous speed of fit levolutions per 
minute Whin the 2 period current Is supplied to the 

pole winding the spud Is 31 revolutions i>er minute. 

Illher of these motoi h peimils ol one in more gen 
eiatois Icing used together In thi same mechanical 
sv st m without el ctrical connections or syne hiont/lng 
devlees 

Mr Mavor then discusses tin applt at ion of electric 
propulsion to certain definite types of ship and also 
gives eliagiams Illustrating the saving In span ob 
tallied Th xamples weuke d out are as followa 

(1) In n eat go vessel if KIP shaft horso power 
the normal tee Iproeating engine equipment 
with a single s lew would weigh fi'0 tons 
forengiuis bulle l and fue 1 the eleetileal 
equipment consisting of Hue e oilengines 
three mot en a and three piopcllcrs would 
weigh onlv 2"0 tons Including fuel 
Further with coal at $1 o poi ton and 
oil at $hhi pi i ton the saving In fuel cost 
on a total of |8 r would to $-t> r >0 pet day 
at full jmwor 

(II) In a slmllai eargn vessel gaue engines might 

to used Taking an equipment of 770 
shaft hoise powei and using three gas en 
gtnes and one multiple motor the reaper 
tlve weights of the normal and propose d 
equipments would be 446 tons and 220 
tons The consumption of fuel shows an 
equally favorable comparison 

(III) A third cargo vesgel but of I Otn shaft borne 

jKiwi i Is worked out for the purposi of 
illustrating the application or t>uam tur 
bines to the multiple motor One plant 
drives the ship under normal conditions 
extra pow l Is supplied by a small turbo 
geneiator and Is usid to keep up the 
ships speed In heavy or contrary weather 
(lv) On a passengei veh» 1 of sav if _00 shaft 
horse itower the eleitilell equipment per 
mltB of a subdivision of th ptmt so thi! 
at ship ape ds lown thin the maximum 
only part may to lun anel that at full 
power lhls advanluy to gained without 
loss In full power economy and without 
additional eoinplliatl >n 


Xgunlnoas Faint, Showing Whit* and Colored Light* 
to tha Dark—o Whits Mix Japan varniah 40 parti 
(Zantlbar or Kauri copal melted over a charcoal fire 
IS parts of tbs melted mass to dissolved In 60 parts of 
Frsach oil of turpentine then flltend and mixed with 
fit parti of previously boated but somewhat cooled 
ItBseed oil) with 6 parts of prepared sulphate of bary 
ta, f part* prepared carbonate of lime 12 parts of pro 
pared white sulphide of ainc 36 parts of luminous 
sbtphtde of calrinm, and mixed In a suitable vessel or 
a raoeptable and then ground very fine in a paint mill 
b jM SO parts Japan varniah 8 parti prepared anl 
phata ot baryta, fi parts prepared madder lake « parts 
tftaitred ted dtonlpbkto of arsenic 34 i«rts luminous 
jtotofctde of oalehww ft Orange 46 parts Japan var¬ 


nish. 17 6 parts prepared sulphate of baiyta l part 
prepared Indian vellow l fi part prepared madder lake 
48 parts ol strongly luminous sulphide of calcium d 
Yellow 48 parts Jaium varnish 10 parts pre pared 
sulphate of baryta 8 parts chromate of baryta 14 
parts of strongly luminous sulphide of calcium e 
Green 48 parts Japan varnish 10 parts pi spared sul 
phate of baryta 8 parts oxide of chromium and 34 
parts luminous sulphide of calcium / Blue 42 parti 
of Japan varnish 10 2 parts of prepared Hulphate of 
baryta 6 4 parts ultramarine 5 4 parts cobalt blue 
36 parts luminous sulphide of ralclura g Violet 42 
parts of Japan varnish 10 2 parts prepared sulphate 
Of baryta, 2 8 parts ultramarine violet 9 park arsenate? 
of cobalt, 36 parts luminous calcium sulphide h 


(•ray l r > parts lupan varnish 6 tarts pr pind suit h 
al of hurvla 9 parts pripared caihnnat of llm i 
I nit ultramailne blue 6 pans gray sulphite of /In 
and to parts luminous sulphide of calcium \Ulow 
tsh luown 48 parts of lapan varnish 10 paits pre 
pared sulphate of baryta 8 pailb nurliitgnic nt 34 
tarts luminous sulphldi of calcium F i uit purposes 
use In place of Japan varntoh equal cpmntltks of pure 
Fast Indian poppy oil Foi oil cc»l>r prints (chromos) 
In place of Japan varntoh use equal phi >> of pure lln 
Heed oil (cold pressed and thickened by boiling) for 
glassware and porcelain in place of lapan vainlsh 
use 10 per cent more lapanesc wax with one fourth 
the quantity of olive oil 


i'AJl 
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REGISTERING LETTERS BY SLOT-MACHINE. 

A NEW FRENCH AUTOMATIC CONTRIVANCE. 


BY LUCIEN FOURNIER. 


Ai iomatk in •( tilit «t I i v mllng ixiHtat, stamps 
nud portal raids m nil mly In m. In liens end n 
vi ty Ingenious mu hlu li i i glsli ring 1 ttirs tin In 
vintlon ot \ntul loilir Ins nuntly li n InHlallid at 
om of thi i oslal stallona 

A 2 uutlni* 11 i Is IiihiiIhI In lli Hint at thi 
right aid c f tin niaihlin (Hi, li Ih* ltttii hrai 
lug Blauuis sufil lint fin oi lltimv iistngi Ih ilaul 
In tin opt ning id Hi Wp milt* tin uddii sh slili In mu 
In t with i | lat whhh mi ihangs III oitnliiK ‘h 
haudli Ib tumid and Jn a f w simnds lli UHii.Im 
m glsti i oil and a unl|t fir it falls from 111 tnbo 
markid Rems n ar 111 hollom of IIip I* x in fr nt 

Th metlianiHiii Is I mi iimpllrati I It I li i il 
scribed In dilail lint a gtniml Id a of It nil In givni 
Tin wo oiiglna) dolt » bv wllih litSiiatlon ioJiih 
nri rtjitltd and tin* teglsli itlnii imp i Is »ft (lid it« 
ispilltlh worthy of iiniitlui 

Thi mw French 2 r untlni pirn Is madi of tilikil 
and the genuineness of thr min Mlppi d Into Ih* mil 
(him In tisttd liv Inking ulrantng if th fait that 
nlikil Ih sllghllv and i nlv Mlghtlv tliiiKii tli Thr 
min nfln It Iihm h n iiiwii d In Hu i ill nl Hint O 
(Fig 21 wlilih In Just high i no igli lu admit It roll 
down thi Ini Hind pussngi 1 the hid s of wlilih air 
tut away to a height i MiffliUnt lo caus any min 
apprtilablv miialltt than thr genuine . t tilltm pin 


M 




Jt l \\ UloMVIK MU HIM I OK KMMMf HIM! J Hints 

Ih llliirtratid bv Jig i Jhr <oln falls Into a rrrrpta 
Or if Hin.plnd d Imly Horn an axis 4 Thr raising 
of tin ltd of thi hltir blot ramus a rod / to enlrr a 
ilmtitiil whlih xtmilH horlronially through thlB n 
iiptadr Tlw tod it islng against tin min turn* thr 
ruiptach on Its axis and by tills means ri bases tho 
irank shaft but if no mlu Ih pn.M nt thr rod Blmply 
ian8is through thr riicptnih without moving It 
llinn din if thi lid could br raised lnfori Insert Ion 
of a min thi uank Mhaft would ri main locked and 
llu maihlm would not work 

I bin Ingenious postal automaton cflntu thi regiBtra 
tlon of littera vety tapldly and with every guarani on 
of m« urlty Thi tiikil which It doltvrni (Ftg ) 
wives as a r*rrlpt The namr of the addreaarr 1 b 
subBiipirntly written on the tkkit by the Bender Thi 
loHbibility of error or fraud 1 b completely eliminated 
—l u Mature 

FRENCH EXPERIMENTS ON THE EFFECT 
Or SHELLS IN NAVAL 
WARFARE 

Tm Fnncli gowrnraent has recintly completed an 
Inti testing aciiiB of ixperlments on the effect of BhrllB 
In naval warfate An obBolele warship the 16na was 
sell<iid as thr object of attack and was anchored In 
the harbor of Hyirta near Toulon The attacking 
vessel approached within r 00 or 600 meter* (1640 or 
1 %8 fr* 11 and took aim with the greatest possible 
precision In order that it* projectile should strike a 
particular part of the Jfna The firing charge waa 
not the legulntlon charge for the caliber and projectile 
implovid but waa calculated to make the striking 
velocity of the shell fired at thts short range, equal 
to the velocity which It would have had on striking 
if it had been fired from a dlstanoe of 6 000 meters 
(19 686 feet) with the regulation charge As a result 
of experiments which have been conducted during sev 


to fall mil laterally Aft*r passing thi si tests for M/e 
thi pirn (onus within Ih Inllinmi of thi magnet 1 
ir It Is nr nlikil It Is ilivlniul bv the atti niton or the 
magnit Just enough to fall Into the tiilx f and sit 
the mubantHm Into u tlon If it Ih a pitcc of lion 
ir Btnl It Ih attruted moil strongly and stapiud so 
that It falls in ft out of iht tube anil lb txpellrd from 
tin apparatus Finally a llm of hail or other non 
magneth fmtnl Is not nttiutiil it all hut lonttnui t 
Its courm line hi i kill to a pannage which dillvus It 



i utsiili the mu hltir I Ills v iv simple ihvlie oper 
nt. s with put cl cc rtaintv 
Thi iiuihaulsin omiilHis thn groups of organs 
cm oiHtatid li\ thi min anuth r bv thi letter and a 
tl ltd bv cams at tubed to Hu Mult of the crank But 
Hu crank (annot Ik lutmd until it has been ri leased 
bv lifting tin ltd of th* lettu slot and this lid cannot 
In Itrtid until tlu min has bun Inserted In the coin 
slot As thi handle Is turned tin littir la raised to a 
virtual position and pushed Into a mi no where the 
nutuhet aud date ate stamped upon It Meanwhile a 
blank receipt (lckit has tx^n presented to another 
stamptng machine so that (he date and serial num 
but are stamped simultaneously upon thi letter and 


Hu rn l| t 1 hi lick t Is ddivoid to thi Binder 
Mire ugh th low t tub already niinttonid and th* 
hltir fnllH Into a linked lux ftom which It can bi n 
moved onlv by the off! lal rmlvir of registered littcra 
Th* svston of itnmplng Ini ludrs an Ingenious dr 
v i which mik*s It impossible to obtain a rcglBtry 
receipt bv inR*rting a coin without insrrtlng a letter 
IhlH i i mi It Is hi mm pi lain d bv means of a rod which 
I n ms* (l ltv th 1 tt r i n Its aitlvsl at thr proper port 
lion mIimh s r hi ting will li m ts In motion thr stamp 
Ing mechanism If no htt*r is pi soil th* mcrhanlHin 
ilo h not work 



*ral yrara It waB poastble to <alculatr the reduced 
(hatge with almost i>erfi(t anutaiy 

The aita*k was opinid with guns of callbetts of 140 
tnlllimriors ( r In* In h> and 1J4 millimeters (7 64 
indies) These mmparativcly small shells w*re aimed 
nt the thin armor of the casemates and at the un 
ntmorid parts of thr vessel Thr damage inflicted was 
considerable and In Home respects exceeded all ex 
is (tattoos For example bunellng shells which *on 
mined explosive i hsrgi h equal to only 2 per cent of 
their wdgbt sufficed to start a eemtlagratlon In a 
ins*mate and to explode cartridges which had been 
placed tin rein 

Sime thi Russo Japunise war gnat Importance has 
Ik in attributed to the asphyxiating eff**tH of explosive 
Mulls the *xp* ilm*nib with th* 16na weie arranged 
to tibt this question Dogs rabbits and plgoons were 
placed In tht lascmalis gun turrits and batteries 
The seinh for exart liutb was even carried so far as 
to attach ov t tin limits of Home of these animals 
microphones whl li wen tonne did with rei elvers on 
Ih* lit ai king vibmiI fni the purpose of observing thi 
physiological effeils of the shots but Ihls r*flnement 
was mum abandoned owing to tlu InMlgniiliancL of 
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Mu mulls nl mined lo th gieat surprise of the 
ifilniH tlu dogH labhilh nnd plgmns w*rt found allvo 
nnd uninjured all t most of the exiurlmints 
The nttuik was mntluuid by thi Stiffr n with guns 
if 11) mllllnu ti th (1 . imh(H) caliber aud with the 
new and hnvy Mulls weighing 440 kilograms (970 
poundsi and containing 17 kilograms ( 17*C pounds) 
of lnchniti wlilih an heii(*rotth to lie used ex*lu 
Mlvily by kreuili warships of the Danton type. The 
ti suits obtained weti wrv gratifying The new shell 
I roved to be ad ai ted pirfictly to the ballistic tondl 
tlons fot which it was d*Mgned aud its perforating 
nnd explosive iffutB wtn startling 
The sensitive m ss of tlu exploding mechanism of 
shells was also studied in those experiments Bx 
l lodirs of vaitous types wer* used with shells of each 
cf the Mine calibers employed All of these exploders 
ari based on the ptlntiple of centrifugal fone and 
tire plaied at the rear end of the shell They auto 
mutually set theniMi lv s in leidimss for action when 


T. 

Fr« 4-NKW DM ICE FOR ItKLLAHlNO THE 
CR\NKHflAl«T 

the shell attains Its maximum velorlty ot rotation, at 
the moment of leaving the gun and they cause the 
explosion when this velocity Is suddenly diminished 
by the entrance of the shell into the armor of the 
vessel attacked He nee their regulation la a vary 
delicate matter tor they must not act on more edn 
tact and yet are required to act when the shell par 
forates a thin armor plate Various exploders of this 
type of French and foreign make, wen tooted, and 
valuable data concerning their relative efficiency were 
obtained 

In spite of this eeriea of bombardments, the old 
I«na Is atilt afloat, and will be used for another course 
of experiments in which tha attacking veoast will be 
stationed at a distance of 6 000 meters (19,686 feet), 
and win use Um regulation service chargeg— O omaa a . 

t 
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BOTTLED LIQUID GAS FOR BALLOONS 

LIQUID HYDROGEN AND ITS USE IN AERONAUTICS 


Tm greatest difficulty In the Uqudactlon of hydro 
gm lonslata in tho construction or a suitable cooll ig 
device Tn liquifying all the refrigeration obtained by 
the expansion of the compi eased gas suffices but in 
the cast of hydrogon moit energetic means are re 
qulred for the following reasons Hydrogen has a 
very high molecular velocity and Is one of the few 



Fie 1 -FILLING AND WEIGHING FLAHKH 
OF LIQUID H> DROt-rl* \ 


gases which becomes wain r on escaping Into a vac 
uum This heating effect oc ms at all tempuatures 
above —lf>6 deg F lienee tin gas must IliM be cooled 
to this tcmiieiature before It can be llqulflcd by ox 
lanslon I his prclimlnaiy cooling is usually efUcted 
by the evaporation of liquid air In a vacuum 

According to Umschau for tliu production of ouo 
liter (2 2 pints) of hydrogen Kamelllngh Onnes tho 
leading authority In the llqucfvctlon of gases found it 
necessary to employ 1 hoisc power and 2 liters (4 4 
lints) of liquid air He then succeeded by means of 
an Ingenious device In purifying the liquid to 9*1 in r 
cent 

I lquld hydro*,! n Is e asily transported as its we ight 
la only 1/15 that of water and Its volume only 1/800 
that of hydrogen gas The handling and tranHporta 
tlon art both convenient and safe The process of 
flUing and weighing the flasks of liquid hydrogen Is 
Hhown In Fig I The evaporation at the place of m 
ploymont offers no dlffle ulty For small quantities thee 
appaiatue shown In Figs 2 and 2 whieh was orlgl 
rally devised for tho re splratlon of oxygen at high altl 
tildes may be employed When the cci It A Is dosed a 
certain excess of pnssui Is piodund In the vessel V 
which expels the liquid hydrogen through tho sieve K 
Into the v« rtlcal tube x« whle h e lids above In the e yltn 
der h made of wire cutting Through this netting 
the liquid escapes Into th metallic globe K where Its 
evaporation produces a strong cement of gas 



Fm 9 —SMALL APPARATUS FOR EVAPORAT¬ 
ING LIQUID HYDROGEN 

For tho transportation and evaporation of larger 
quantities of liquid hydrogen for filling balloons the 
double-walled gas hag, shown In Figs 4 and 5 is em¬ 
ployed Th* space between the two bags to filled with 
eiderdown. 

Am llqnlfled hydrogen occupies little room and when 
evaporated p oss es ses great lifting power It appears 
**D®dialty suitable fur employment as ballast Instead 
Of Mttd. In dropping sand ballast the buoyancy of 
»>• BnJloon Is )ncre**ed <miy by the weight of the bnl 
lob dropped, tmi If hydrogen ballast Is used the buoy 



of lhe< gacsouH hydrogen which Is turned Into tho bal 
loon With dirigibles of the* flexible type the uao of 
liquid hydrogen Is still morn promising The dirtgl 
btllty of thence balk inn In dt pendent upon the inalnt 
nance of their fonu by the dlsunnlon of the gas beg 
but as no bag Is e omplctely gas tight lassos art un 
avoidable He nee all ellrlglbl balloons of tho flexible 
and semirigid types aie piovld <1 with Ininlot gas 
tiagH called tiallonets which ai tilled with all ind 
are Inflated in proportion to tin Ions ot hjeliogen \1 
(bough in the Paiseval uiislili the e ball u Is •» tv 
well foi vertical steering they do nil pcifutly vieom 
I Hull their second pin post of keeping th balloon ngld 
and tho progicssive substitution of ail fen hydrogen 
causes a doe leant tu but yam> wlifeli must bt com 
pinnated by dro( plug bnllanl It) the use of liquid 
hydrogon ballast It Is possible* to keep the buoyancy 
constant t-lg A IlliiHttatcs an oxp l(mental balloon 
below which Is a flask I filled with llipild hydrogen 
Masks of this kind which almost luttnlv prevent the 
loan of heat by conduction oi ladiation wert IliBt eon 
slrueted by Wctnhold and are known as The linos hot 
tleg flu liquid hydrogen It. vuiiorattd bv (Missing 
a current of electricity through a eoll of wire In the 
Interior of the flank 

If the buovancy ol th billoon lmn diminish d It Is 
only neecHh&iy to vaporate a lift I of th hydrogen In 
this way The o] nation Is pci feu mid by connecting 
tho copper wire it through a i gulutlng reMhlanen 
with four or five sloiap balteilea of an aggicgatc ten 
nletn of eight or ten volts and then gradually cutting 
out the extra leBlstanei until Ihe eoll In the flank 
becomes hot enough to evapoiate the hydrogen with 
the required rapidity ^ith all jeslstanee out tho 



Fin —\ PR Jit U Sht HON or tl’P YK4TU8 

SHOWN IN Fiji i 

(lank of hydrogen Is evaporated In tor than an houi 
Tho Welnhold flank contains 2 lllus (4 4 pints) or 
liquid hydrogen and yields >• ouble feet of hydrogon 
gas possessing a lifting fmee of uearly 4 (Winds 
Furthermore the cvapoiatlon is equivalent to a loss 
of f ounces o' ballast 11 Is till that the buoyanty 
Is diminished by the e xpulnton or i pm tlon ot the 
contents of the balloen but this lost is diminished In 
proportion to the contamination of those contents with 



Fie 4 —MOTION OF DOUBLE WALLRD GAN 
BAG J-OR TRANHPORJINtr AND 
EVAPOHAriNO LIQUID HYDROGEN 

air and to the lack of fullness of the balloon In un 
favorable conditions 1 « with a freshly filled balloon 
tho net Inuease of buoyancy produced by one flask of 
liquid hydrogen Is a little moie than two pounds In 
favorable conditions I e, when the balloon has lost 
much gms the Increase of buoyaney may amount to 
four pounds 

Th* ooaautator of a dynamo oi motor gives bet 
ter results and wears lew rapidly It It ran be made 
to slat* over Aa ft Is necessary fn electro-plating dy 
name* to use copper brushes It Is more difficult to 
glare the commutator than when carbon blushes are 
employed. Owing to the low conductivity of carbon, 


they would have to be mad mu It imgei thin tliosi of 
• opper tu earry the samo lumni tti following com 
position has are ending to tlu lJritui Woild been lound 
excellent rm glazing the commutators ot electro plat 
lug dynuinoa DIshoIv 4 oz til aunt It potash tn I pint 
if watei and the ei l ill and uel 1 I >r of (lowers of bul 
phur Doll until Milpluu is wholly or partially dlH 



lie* . DO I BJ b W VI I H> <.\S BV(» rtllt 
1 RANNPoKl I \t. \\1> I V APORAl IM1 
i iquid mimot.i n 

solved milking i jellow eileiied bolutlou I hen add 
laid oil and boll until a soap is made tool and add 
a mixture of equal (aits of Howe is of sulphur and 
MUjihltc—very fine ot tbit known as electiotypers 
graphite—until a thick paste Is produced this Is ap 
plied to tip eommutatoi but very little Is needed to 
produce the eleslitd ichijII 

INSTANTANEOUS X-RAY 
PHOTOGRAPHS 

A MMiion of making X lav photographs ot tin in 
terlor of the human bod> In a small fraction of a see 
ond has recently b*m Invented This Invention Is of 
great medic tl lmporlame When we remember that 
the blood ve ssela and many nth i organs are act into 
vibration by the pulbatlonn of the he ait It bt-eomes 
evident that it lias hltheito Is n ImpoMilblo to obtain 
hliarp X ray photogiaphB of tin ehest or even of the 
abdomen In the hi ait itself tlu amplitude of this 
nw Illation Is about two fifths or in 1m h in otbpr 
oigauH th amplitude dicreases In proportion to the 
distance from the- heart Dessau i lias recently sue 
ceeded tn obtaining good Xrav photographs with an 
exposure or one one hundredth of a second This wan 
eeompllshcd bv e ne rglzlng ihe Roentgen ray tube with 
an Impulsive current of this duration The device by 



Fi« fl -BALLOON WITH ATTACHED FLASK 

OF 1 IQI ID lllDKill.l X 

which the primal) euiitnl if th inelii tl n coil Is In 
torrupted consists of a wlic of can fully calculated 
dimensions covered with a (hies. coating of some hy 
gioscoplo material sueh as plantu c day and In 
serted In the primary dicult this win is heated hy 
tbt current to Us fiiHtug point In this way water 
vapoi Is produced tin pleasure of whl h very soon 
causes an explosion and liteaks tin win The self 
Induction spark Is extinguish el bj th# fine particles of 
dust arising from the explosion Dv this method it Is 
possible to photograph the sc iiaratc phases of thomovu- 
nionts Of the hoart Promotheus 
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MINERAL OILS MIXED WITH CONCRETE. 

SOME INTERESTING POSSIBILITIES. 

BY ALBERT MOYER, ASSOC. AM. SOC. C.E. 


11II mixing or oil (min ini) with lonrrrtt In very 

mi I Tit til nlkallH and water will form an i inul 
•non 1 mitnf, tltor)ti»,lily lmotiorat d In tin ton 
inti It th on Ntt In to la mixed hy hand prottid 
« itKiiul and tftti the wutd 1i«h b t n nil 1 d tht rt 
suiting mass tutn d and ink d idd non Mill!lb mitt 
■ nil ill In inintton ol in to 1 i i uni of oil to tin 
w (bill tr Hit mu lit 1 utit tin i nrreti with shove 1 h 
two ti Hi o tlm liking wblit turning tin oil will 
<(tiltkly multi!r and h tome (horuughlj mlxtd iu th« 

If linn bln mlxiig la implnvtd iim a batt h nilx«r 
turning i tuffbUnt 1101111101 of linn a to nil\ tin to 
nit ni tbortughlv hhiiiI tiiMbttl hIoiii 01 gmvtl and 
watt 1 Hi n adtl 10 to 1 p r tint <f non \ obit lb 
min ml oil Turn again Hit saint number of Mint a 
iu, It rtt|iiirtt t> mix tb toiiir to Iht oil will qui k 
1> tmulslfy and b tonn ttioiougllh Intdrpomttd In the 

11 lit IOtl 

Oils ddthd to no 1 I in pi i|01 Mint of fumi to 1 
|h 1 itnt will hllglit 1) dt lui tb lnitliil and flu il a t 
In 1 atlng pi o| tut Ions of oil will forth r 11 laid both 
tin Initial anil dual Hit anil bard nlng but up to 1 
pi r n lit fiom t vpt t Inn 1ta ho liir 11 id It would a oni 
that tin n 111 ding til bn it 1 lug will not lie aiiflit Unt to 
IIIIH till woik 1 It 1111 nt nut 111 

lb 1 nail atiingth will lit tHHiiilly b 1 dint 1 inti 
with tin lntnaalng jiirtintag a ol til ttugliiitaa will 
lit allgbtly dlnilnlHlitd but n I in 11 >| Ol tIon to Hit 
It 1 hhi in the iKrttnlng of ell iittd 

An oxtnmily int listing 1 ai> 1 was nad it tht meet 
Ing of th At. ottatinn tl Am tt m Poitlnnd f omt ut 
Manulat tun is nt tin Until Astoi \tw Vork Dt tun 
be 1 1 th I'll) 1 by 1 ogaii Wnlltr 1 agt Dim tor Offin 
tit 1’ublb ItoadH \gil< ultuinl lb pi rt men I Washington 
I) t 011 tht subjut of tht PoablblUMia of 1 ortland 
(t mt ut ns a Hoad Mattilal In width hi dtmribod 
at tut Invt Biigatlouh b<lng arrl d on by Or All iton 
S ( uslinmn In 111 labnmltrv of tb omtt of Ptibltt 
ItoadH to asttrlaln tin pnttbubillty of mixing u mi 
its) halt It. base oils with Poitland < muni tontuto 
with 1 hi nbj tt of obtaining th< d almbb propt riles of 
btith Pirtlunil (tnitnl and \splmltum So far only 
pats ind lirltiu* tt, s ltavt Imhi tnadt (lit teaulta ob 
taintd show ample stiength for ordlnaiy work hIx 
tnth ttibts will bt tiatfd late 1 

II la bt IK veil I but inmpitaslnn ttata will ahow 
gt am atiingth thin tin tianal illation of tompreaslon 
to tt union This 1 h a inaltt r for further lnvt HtlgutIon 
and tt Is to bt ho|«d that tin mints and it mint ttattra 
\ 111 atlhilv lakt up tlila work and tarry on Invest! 
gut It ns covering longtime jh rloda 

I n lb strain ItatH ahonld la dlstarded Ruth teats 
liavt now bten dim aided by tho (,t rmin Portland (e 
mint 11 mu fin turi ra and ininpiPHBlon tin tH HiibsUtuttd 
With tht IntitHHtd Helintiflt knowbdgt and the tonsc 
quint btttn iimtortul iiiodmtd hv Portland (. intent 
munufat tun ib ItUHlb attain ItHla halt bttome oIiho 
lilt ind owing In (bt bilttbnihB md extreme sensitive 
niHN of ntul I ortlintl mutut thr unsthntlili mtthoda 
tiuplovid In t nsib atraln tints thr pt raoual tquatlon 
Iniolvid t nail atraln t sis do not luilltati thr pos 
Bibb load will b Poitland mm nt tomtit may tatty 

1 would Hu it fine taintatlv aihiaite eoinpreaaton 
t sts on tyllnd is of a al/t wbltb will muse tht area 
to rqml ( tilth tubes In t rdt r that Hurh It at a may 
be standaidi/i d and lelsllw atandiid sand should 
bt ua d mil If | ibsiblt a aiuudaidl/utlou of gravtl or 
titishtd tom If tittahtd atom imp rotk should la 
ua tl all 1 1 slii^. III tough a \ lath ninth and all ml 
I tt tl ou a >, tilth me all Mix up lylludits wtalth 
will tluiritl ally hguit maximum density add vary 
ing proportions of nil fiom to 20 ]>er cent Also 
n akr up anotb r at t or tv limb is adding varying pro 
tortious ol bydmttd lirm Irtim 10 to TO per tent In 
tienslng the ptrt ntagi of oil with the in rease of 
hvdint tl Hint Tht addition of hvdratid lime theo 
1 Ilmlh slu old iHimit tin aildttlon of a larger per 
mitage of oil aa wt thus have a greater emulsifying 
mattilal \ ary Ing |ie rcentoge* of Portland tetnent 
mat la mad alwava keeping the relation between the 
Hand and stone tht aamt maximum density having 
bun Ogtiled The amount of Portland tament should 
be Imiuia tl abovt that which Is required to Oil the 
voids m Mu sand 

Two mnnthH ago the writer roadt some briquettes 
and pata with the object in view of ascertaining if 
tht mlxtnrt of oil with wet neat foment and mortar 
would have the tendency of-keeping all hut the excess 
water from leaving tht wet, neat cement or mortar 

Briquettes wen made, neat cement mixed with 


wuter tht water slightly In ixicsh of that usually re 
quint! aftti which It) ptr tint of oil petrol was added 
(Oil petrol Is a white nonvolatile .Ktrolmm product 
cf about Iht toiislBttncy of melted vast lint ) 1 atB 

wcie math of 1 pail temtnt t pails sand mixed with 
wntir t lit tb In tx tss of what would oidlnnrtly he 
ustd Hftir which 10 per < nt of Iht barm oil was 
title tl riitat pats art about Intlits In dlamettr 
and V, Inch thltk 

Aa hood ns mtd they were left in dry air and the 
Initial and flml sit was found to bt normal They 
wen m v r Inline 1 std In watt 1 but rrmalnitl in dry ilr 
for at ve rnl weeks Mo t iat ks 01 timed mil they bit amt 
so haul and btiong that Must pats only 011 quart 1 
ir h thltk wt rt vttv diflit tilt to bttak by lla use of 
th ting rs and thumbs After remaining in dry air 
foi thru weekH they weic 1 ut ont in fueling tt mpcta 
tui for three days and agun j la id in div air over 
Iht 1 ml Iat 01 No tracks or clucks have cm 1111 red 
Aflt 1 1 in tilling in dry nit for t inonlli a teat foi 
nhbui|tlan was niiuli A In >k n pnt whh wilghid diy 
and found to weigh 14 14 mini It waa then 1m 
merattl in watei for at v tul houis l pan removal 
fiom the water th aurfutt water wts quickly rtmovtd 
with blolMug pipo thp pat 1mm dut ly weighed and 
found In weigh U M ounts Only H ounce ol wuter 
1 iK al at 1 b tl 

Th fail that tht pata win ntvei lnitiinatfl In 
w iti 1 md alitiwt tl no r vldt nt t ol 1 hi 1 king 01 1 rat king 
and beta mt hard would Indicate that the emtilsliltd 
til had held the water in tht moitar and that snth 
mortal wis then tori both non t vaporativc and noti 
absorbent which would tend to show that tom rote in 
which mlmial oil lmn bten mixed would not In llktly 
totmitinit md then tore tontrieMoa ttatks avoided 
Indtr the tluotv of Ptof Pause hinge r whlth haw 
li n d tuonstrated b> Prol Swain tn the 1 aboratiny of 
tlu lnHtttute of Tcthnologv Boston neat ttnient wh n 
net and hardened in air contracts and thin eon 
111 Min InertaaeH with agt up to 1 eeitain |<ilod 
possibly hIx months or a ytar 1 part Portland to 
nicnt J parta Hand hnrdened In nlr ahows contraction 
hut less In proportion than neat tenieiit Tht r aulla 
ajso prove that neat leunnt when hurdtntd uneltr 
water shows a slight expansion while mortar tomposed 
ot t part I'oitlind ttnient 1 parts sand hit dined 
under water ahows expansion hut less In proportion 
than the mat it mint Rtduclng thru contlublims to 
figures and taking the avt iagt 1 exults obtained by vail 
ous authorities flgurlng the expansion and ronlraetlon 
by iRnentogt the following are the results 

Neat Portlund ttnient hardened in all at the end 
of 16 weeks ahows 01 > pel cent tunttatlion 

1 to T mortar hardened In air at the end of 16 
weeks shows 0 0 r per cent contraction 
Ntat Portland eemnu hardened under water at tin 
end of It wt ks shows 0 0 ptr tent expansion 
1 to t muitai hardened under water nt the end of 16 
weeks shows a 0 01 per tent expansion 

(8e*c Hilrttaeks Albeit Moyer Engl nee ring Roc 
oid l>ne mlti '16th W ) 

Mixing oil with concrete fiom tho imager tests so 
far made would settn to indhaU that the oil held tht 
wain In the mortar kriping the ament particles wet 
and thus furnluhlng tht same toudRlons aa If set 
under water heme very materially assisting If not 
altogether obviating contraction tracks and hair cracks 
or t raring Furthermore the resulting mortar ap¬ 
pears to he far leu brlttlu and therefore such treatment 
should admirably setrvt tho purposes required of con 
trite it tain Ing walls foundations Inclosing cellars 
tanks cisterns ntc 

Exhaustive touts have been raado by a number of 
authorities on the action of oils on concrete The of 
feet or oil on concrete and the effect of oil emulsified 
In contrite an two separate and dlstlmt subjects 
We art Infoiraed by reliable authorities that con 
uete Immiratd In animal or vegetable oils will In 
time disintegrate and that concrete Immersed In min 
eral oils la unaffected In the first instance there was 
no chance for the oil to emulsify In the latter the oil 
Is separated Into minute globulea A large field of 
usefulness Is ready for oil mixed and emulsified in 
tone rate Tho emulsion takos place after the oil la 
mixed with the wet concrete and not before as has 
been done in a patented article 
A mere casual glance at the uses of Portland cement 
concrete would Indicate that oils mixed wtth the coo 
crate would prove very desirable for dost!ess water' 
troof floors for office build Inga, for slaughter-house 
non absorbent floors, impervious ooaereU drain tUa and 


m were If the experiments to be carried on in the 
futuic prove that mineral oils in the course of tlmo 
un not disadvantageous the drain tile problem boa 
been solved for thirc can bt no action of the alkalis 
01 other injtiriouH elements to non absorbent dense 
and Impervious toncrtU 

8 uch comriti will U paitlcularly desirable for 
allot, Soim of the at Ida formed by the silage In the 
txitlom of tht silo would probably not attack a dense, 
non absot bt nt impervious concrete 
Conti at Mon tiatks will be tllminatid in cisterns 
drinking tioiigha ilvt stock feeding floors and plat 
foi ms Bonn objection may be raised to the use of 
oil mlxtd tontrelu from the standpoint of its liability 
to flavor the wattr 01 the food If we stop to con 
aldtr that the oil Is divldtd Into minute globules 
thoioughlv tmulslflcd we will see that while there 
may be sonic odor then Is not likely to be any tasto 
sfti 1 Mu di inking trough feeding flooi or cistern has 
hit 11 in use for a few diys 
Sutli oil mlxtd ifimrute will be effective for liquid 
inunui list ins for tilt naaon above described It 
will also bt puitit ulsily uduptid to terrar/O floois 
the great objittion at present being due to conlrot- 
tlon tratk£ A whitt oil ntiy be mixed with Portland 
ccnwnt wlilti band and wattr and used fot the pur 
I o-u of at Ming hi Irk and atom It bring non evapora 
Hvr and mm ahaurbr nt no efflorescent! or stains ran 
ortur In fart aur h tnmrcte can be used In any work 
not r quit ing xtiaordinaiy tomprcsslon strength and 
In w hit h it docs not t oniu in contact with heat 

One of thr partirular advantages will be tor stucco 
woik and cxtcrior plaati ra 
It would seem that this idea of mixing oil with wet 
mortar is now but llkr many discoveries It proves to 
be onlv a itdlscovciy in Iht find century A n 
Mart us Vitruvius Pollio thr famous Roman architect 
gives the fallowing detailed apt 1 ideation foi stucco 
A mixture of wtII hvdrated lime marble dust and 
white aaad mixed with wattr to which mixture is 
added 1 ither hog s lard curdled milk or blood 

In A 1) 1260 at Rockingham Castle England melted 
wax was mlxtd with the mortar 
Tn A D 1224 In the work of King Edward II at 
VVibtiulnHtti pitch was mlxtd with mortar 
Tho permanency or the Roman stint os may he par 
tlally accounted for by the use of oil mixed with mor 
tar Although Vitruvius used hogs lard an animal 
oil tht mortars have withstood the action of the con 
turfes and In plates where freeling temperature oc¬ 
curs in winter and great heat in summer However 
the hog lard must have been very thoroughly emulsl 
fled bv the aitlou or the hydrated lime Portland 
cement was unknown at that time 
In this connection I would like to suggest the foi 
low lug specification for stucco the third or finish coat 
1 part Portland <e -nt 20 per cent (volume of 
temtnt) ot bydrattd lime J parts coarse white sand 
First dry mix the aaurl and coment and with this mix 
dry hydrated lime turning each three times with ahov 
els rake w lillc shoveling Add water turning and rak 
ing until the desired consistency is obtained Then 
add ir to 20 per cent of white oil petrol (Chase- 
broitgh Manufacturing Company of New York) the oil 
to he by weight in percentage to the weight of the ce¬ 
ment A gallon ot oil petrol weighs 7% pounds. Apply 
this mortar while the scratch coat is damp and at soon 
as the serfftt h coat is firm enough to stand the pressure 
or plaslc ring If It be desirable to tint the stucco, 00)or 
the oil with any limeproof coloring matter, In propor 
tlon which by experiment with small samples Is necss- 
sary to give the desired tint * 

A whlto, nonvolatile mineral oil is suggested for 
stucco and for mortar to be need In setting white 
marble or light-colored bride, on account of the odor 
possibilities For concrete where the color is not es¬ 
sential the heavy black bituminous oils to the light non¬ 
volatile petroleum oils are sutceseful They are cheap 
and their name is legion Do >ot use oils containing or¬ 
ganic matter and positively avoid at least for the 
present and until further experiments have been made, 
vegetable or animal oils as they an liable to form on 
acid which in turn may disintegrate the coaerete 
Lime, sand and animal oils have stood the test af am- 
turles Portland cement and animal oils ban not ret 


had this opportunity It is within the range ot poast- 
bility that the test of time may prove o*ntm*7 ti> the 


we. mm then consider a remark mods to « 
noted chemist: Tf them Ottflfc* wMt 
win have to dan ti* ttsi" » 1 
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SERUM THERAPY. 


HOW SERUMS ARE EMPLOYED IN MODERN MEDICINE. 


BY DR. FRITZ MEYER. 


8»>um therapy la the treatment of disease by Inject 
ing into the blood the ttcrum or watery iiart of the 
blood of an animal that has been made Immune to that 
disease Something similar to serum therapy appears 
to have been practised in autlqulty Mithrldatea king 
of Pontus fearing that he would be poisoned caused 
repeated small doses or various poisons to be odmlnls 
tered for long periods to ducks the blood of which 
he drank, with the astonishing presentiment that it 
must contain effective antidote a to tho poisons The 
members of an ancient priestly canto in India allowed 
themselves to be bitten frequently by snakes which had 
been deprived of their poison glands These priests 
claimed that their saliva thus atqulied power to bsvo 
the lives of persona who had been bitten by venomous 
serpents These methods of treatment undoubtedly 
originated in the mind of some man of genius and 
were afterward practised Ignorintly and according to 
tradition Many centuries later a very Important 
science was founded on the name basis 
In 1888 tbe French physiologists Klchet and Hftrl 
court Inspired by Pasteui s theory of vac (nation 
made the surprising discovery that rabbits survived 
Injections of ordinarily deadly doses of certain ba< t< rla 
if they had recently received injections of the blood 
of doga which had been treated with lncteasing doses 
of the same bacteria until they hud bccomt Immune 
to the action of doses normally fatal to dogs In other 
words Richet and Hdrkourf discovered the possibility 
of communicating to anothei animal the Immunity 
which Pasteur had sue tec did tn producing In the Indt 
vldual by repoated and Increasing doses of the disease 


germ 

Two years later Behring oxpi eased the conviction 
that acquired immunity Is due to the presence of dell 
nlte protective substances In the blood and that this 
condition can be transferred to other Individuals by 
Injec tions of serum 

Diseases of three classes art caused by bacterm In 
tbe first class represented by diphtheria dysentery 
and tetanus the baett la settle In one part of the 
body where they multiply and produce poisonous sub 
stances or toxins The toxins enter the circulation 
of the blood but the bacteria do not In the second 
class, represented by erysipelas puerperal lev r pneu 
monla meningitis and diseases resulting ft mu the in 
faction of wounds the bacteria enter the circulation 
of the blood and invado every part of the body Dla 
eases of this class are tailed septic diseaseg ani are 
vary often fatal In none of them has any tme toxin 
or soluble poison been discovered In the third class 
represented by typhoid ftvsr cholera and plague both 
the bacteria and their toxins enter the gtnertl tlr 
eolation 

Tuberculosis tbe disease which causes more deaths 
than any other haa not yet been satisfat toilly clasal 
fled or explained Although countless autopsies ami 
other Investigations are conttoeglly being made we do 
not know whether Hot ha bacillus kills by producing 
toxins or directly by its multiplication tn tho blood 
and tissues of the body As the forms of disease caused 
by bacteria differ so must the protective or immuni r 
ing influences which their germs develop in the blood 
Ehrlich and Behring distinguish three e lasses of pro 
toctlvs serums serums containing antitoxins or aub 
stances which neutralise the toxins of diseases of the 
flrst class sntl bacterial serums which check the mul 
tlpllcatlon of bacteria tn diseases of the second class 
and serums which comblue both of these properties 
and are efficacious tn dtseaaas of the third class 
Henoe, in view of our Ignorance of tbe precise c harac 
ter of tuberculosis. It la not surprising that no efficient 
serum for that disease Jus yet been produced 

In France Austria and some other countries there 
psutlo serums are prepared in government establish 
msnta, called Pasteur institutes In Germany a few 
great chemical firms have taken up the work The 
serum Is obtained from the blood of horses The weight 
of the animal having been determined a minimum 
dost Of a toaln or a bs-terlal culture is Injected, ac 
‘confine aa the object Is to produce an antitoxin serum 
•r am antibacterial serum The horse reacts to the 
thftptfffk with slight fever and other symptoms of ill 
Naif** After these have paaoed and the Initial weight 
fefla fcasn fenflinsd » second dose, twice sa large aa the 
Wbi* ihjsdtad in fills way the injections are re- 





fegfit t* A Jose large enough to kill 
“ ^ “l MUfefl ifhrae weeks after this oon- 

MffiMig Imsd a 

>-Abus a 


the blood has coagulated the clear serum is separated 
from the clot and its curative power ia tested by tn 
jeeting It into tho circulation of mice guinea pigs 
monkeys and other small animals which have pi 
viously received lnjcUnns of the toxin oi the lactcilil 
culture of the disease in question This ev emulation 
in the factory la fulloved hy rigid official tests upplli I 
at the Miilleh Institute In l-innkfoil The sc itun can 
not be sold for use on human b ing mill Its pol n v 
has been otDclall> determined end stumped up in the 
bottles In the case of diphtheria serum the ontv < ne 
for which the system of gradation adopted tan lx 
regarded as final the unit la a quantity of antitoxin 
sufficient to piotcct a guinea pig against too llmca the 
normally deadly dose of the toxin of diphlhcna A 
scrum which contains one unit of cnittoxln in etch 
cubic centlinetci is called i not mil si rum uni Its po 
tency Is 1 A sc i um 1 ooo I mu b ns sti ong Is of pot. n< v 
1000 and so on 

The most successful results huv been obtained with 
antitoxin hc rums especially In diphtheria tetanus 
and dysentery In all of tliiHC disc ises tli sciuin 
exerts a curative uftoii and abate a (he dMi sstng 
symptoms the statistics of ellphth rlae Unity demon 
strata the Importance of He hi lugs iliac ov ty Onlv six 
teen years ago tho diagnosis dlphtleiia l at tpuil 
in the family of the pHtlcut Tracheotomy w is tu 
quontl) practised and many ehildien died c f so (Toe a 
lion Sow If the serum Is adminiHteied piompHv at 
tbn outbreak of the disc me the sutf ring e liilcl I e me h 
quiet the tempeiatu lulls and the pulse icgiins 
strength In eight or ten bouts The morbid t uititilu 
tion ia excelled fiom the throat ale p Internes poscubh 
and^fl hours later the hild Is convalescent The re 
suit which tature fan ac otnpllsh only In weeks tv 
slowly ptoduclng nntltoxl i In the bode of the patient 
modern science effects In a few houts by adminlstei 
ing antitoxin whl h has In in formed in the blood of 
horses 

Tho antibacterial serums wht h ate mploy t (o 
cheek the piopagtttou of living germs an 1 their ells 
semination thiongh tho body woik in far Uss lavor 
able conditions for every tne ol the host oi ml lobes 
already produced is a flesh sotitee of infection ind 
even theme which have be?en killed bv the Herutn mn 
uuse serious organic lujutv Hurl these serums 
me pffle HI Ions chlettv or only when thi> are adintnls 
tered while the bacteria are still at the poiut of en 
tianc-i unci before they hive become dlmumilnated 
through, the body 1 his Is espe i tally true in Infected 
wounds pue rperat fe ve r pneumoiiia an I sple nle fcvei 
1 oi all of these diseases we iknchcss serums whl h pic 
vent the dlBee mlnatlon of the geims and pi itcet the 
organism fiom fresh Infeellou but It is seldom pos 
Bible to cure a pit nut whoso blood is alre ulv polstned 
b) the disetse germs 

In diseases of the thlid e lata wlilel Inc lucks tj phot I 
fever cholera and plague the seiuu Is reeitilieel both 
to neutralize toxins and to chick t! multiplication 
of bacteria The suiun therap) of these disc ibis h 
still In 1U Infancy but experie i c hus eonvln c 1 me 
that sucecea will uitlroetely bo attained 

In tuberculosis tbe prospect Is less bright \ 
effective immunizing agent is yet known A seium 
prepared by Mnrm uk has recently attract d inn h 
attention hut its curative value must still la n girded 
aa doubtful 

The statistics of diphtheria on the other hand 
show ttat the mortality tu thl disease hus hem re 
duend by the Infodtie ti in of the serum treitmeii 
from between 10 and 41 per cent to lb per eeni aiul 
tq betweon 2 and 6 pur cent ef the coses 'n which the 
serum la employed in tho flrst two days of illness In 
an epidemic of diphtheria In Berlin In 189 > the moi 
tallty was 32 per cent In a hospital In which the serum 
was not used xud only 8 per cent in a hospital In 
which It was ustd Behring was fully jviwtiAeel tn as¬ 
serting that tho serum treatment of diphtheria annu 
ally saves 20 000 human lives in Germany alouc 

In every disease to which serum therapy is applied 
bte the benefit derived from the treatment lueteases 
with the promptness of Its application The rule should 
be not to wait until the disease has appeared but to 
begin the serum treatment at the flrst sign of danger 
Hence diphtheria serum Is administered to all the 
children of a family in which a case of diphtheria 
occurs, tetanus serum is administered when a wound 
has been contaminated with earth (for the germ of 
Utah us lurks in the soil) and puerperal fever Is pro 
wanted by injecting streptococcus serum at the flrst 
appsaranoe at, fever in ohlldbed 


Tills employment of s ruins is dc stlne d to icvotu 
tiemlre all therapciltieI ho mote fully convinced oi 
Hh h u ml. H8IUB8 pi y sic laiiH become the more will they 
Ik- cm lined tu erniety it vin at the risk of taking an 
nnne essaiy pie mtion Ih exec lienee of the re-suits 
obtained by this early employm ut of serums is due to 
tl fuel that till the t exit s or bs term tint subsc 
epic nil) luvttd the liody arc ittackel atii destroyed 
Imm Hate]} upon the It ntiiu e In foie they can 
i i h Important organs 

In unti ist to (his pieyentive t. turn treatment is 
the < illative treatment mploy ml alter the disease has 
actually appcircd In the litter ease the objects of 
the treatmrnt are to elieek th niuliiplic ition of thL 
tut tie i I th tr prodiuttoi of toxins nnd to free 
the cells of the Icily fiom the toxins which have 
aliiaely be on nttii lied to Hi m It Is not certain 

I hat tin se on I olject um be a oinplWhtd I he ro la 
Mini i asun to I lie ve that a cell once poisoned Is 
incurable uil doomed to dt ith But If the general 
erganisiu la fneel (rein poison it easily survives the 
loss ol a few cells an I r pH es the til bv new ones 

II the Infillv tn exteiisiy n hi ir is loinud bv the sub 
Mutton of use I mh eulin tiv tissue for active <ells 

tut if tbe disease is c|lll 1 1y ell ked ml ttie general 
vitalitv little inipuiti 1 no peinmnent lesion Is pro 
duced Heme tin a Hon of hi rums is chh ntlally pre 
ventive even when It appe ire tu Is curative for tt is 
tie pro) Hull of th ttHRueH which have not vet beeui 
lit i keel that iibsuicr Hu re placenienl ut the parts 
v hi h I ive Ih n dcBtiove el 

The prln Ip il l um why th employ me ill of serum 
tr xtnicnf Ih ho often deliye 1 Is to Ih found In the 
attitude ol tlic tulHr the pliysl Ian ib often Induced 
l V tli vie I lit oppo-itu n of the family to wait until 
thp fave i il le mom id bis pissed M iny cases of 
diphtheria unel puerperal fever are lost In thin way 
i in the i Mini i the older physicians an not very famll 
nr with th the on and tint) c of the method and 
an n t Incline 1 tn employ it ev pt in desperate cases 
But these ohsta les ac gialually being removed as 
llie in ii istng Hiueesb of the eiutinuallv Improved 
seiums gains new advocates ol set nu treatment 

1 lie peputm o|i|nisitle n to the new nu t hod tlnds some 
hi patent JiiHtllhation In the iinplensunt effects which 
i ollen pie duets In about one case in five the in 
J*eturn of setum is followed in a week or so by erup 
Hon and itililng of the si in Hlight fever and puius In 
the joints I in bo symptoms uu Justly attributed to 
the injection of serum but recent experiments prove 
that Huy are caused not bv the antitoxin but by tht 
intton which ctriiln substances foimid in the human 
otkanisin under the influence of the serum exert upon 
the albuminous constituents of tbe equine serum Tbe 
eiuption Is hunt!loss and no patient has lost his life 
bc-cmsc ol it 

Which dls<use ippe ir inuat likely to find effective 
R nun treatment within a tiasonibU time'' l nques 
tlmihly diphtheric ind dvocutciv in both of which a 
very gratify Ing degree of sue cess hive already been 
ittamci! All hough tetanus ia a Iihihm of the same 
cHsr tho toxin class serum tieatment of t lanus Ilia 
n t with littl sue chh An file tive method eannot 
Is devetopid until improvc.il m thuds of dl ignosis in 
able us to detect the dim use b fere tbe beginning of 
the convulsione «?o long as tetanus can be diagnosed 
wttli certainly only from the convulsions the majority 
o pitieutH will die though tieate i with the best of 
set ums 

In the second or septic el css of diseases the sltua 
tion is veiv slmilnr With the same sc turn results a 
bundleelfidil b Iter tile obtatnc 1 by il good elllgliOstt 
elan thin by i pnoi on and lit css In ticntment must 
wait tn impiovemciil m diagnosis A new field how 
evil has been jpt >i el foi the employment of ui ti 
bacterial serums in these diseases the field of ioeal 
i| plication Keei-nt in vest (gallons etiioiirige the hope 
Hat peritonitis and meningitis in la check d in their 
(list stages and quickly cured bv the Inlinem (vriul 
u|Kin llie white cotpuseles of the blood by intlhxcteriul 
serums applied at the point of initial infe tion 

There is algo good reason to hois that more efficient 
sc rums than those now known will soon be nbt lined by 
a doublo Immunizing process for the iiseaaii of the 
third (lass typhoid cholera and pingue 

In tuberculosis bowev i then is no immediate pros¬ 
pect of finding a method in tnv way superior to ths 
rational and natural lieatnumt with fnsh air tun 
light and abundant food We must continue our 
studlea until we learn more of the nature of the spe¬ 
cific poison and ths gwrm which produces it —■Umschau 
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AN OLD-TIME “TAXI-CA B ” 

A CHINESE ANTICIPATION OT A MODERN INVENTION. 


I iii inxlmitir mb (i taxi ib as it 1 h iallid In 
\pw link Ih (jiitit th lit I tl iiiK In lhi iti <Ih of 
our mod hi ill ns Vml \ I tin (Id mlngi Hurt Ik 
nothing n w until i tli mm Ih i iiIIhiIv aiplkabli 
to whit w in ill In Urn 1 to liiiiigin Is thi irmluit 
of tin Iwiutlithi ill ii v In tin An Oil ntnl iniilun 
porniy (OHtUhlntl hr Mini) itnt s that th OhlniH 
tun plow ft mu in of Hull old it h1> llluhtiatid hiH 
lorhal wiiks tbit ill all in tli In nth i nturj 
tlui hid ln\ ntnl an 1 » i u lug a glllgull hi (oi 
(Hunting milt dimn iitr ) will li iiohs hhii! iujiij of 


tl liatui s or Hu modi in taxi ah fudging fioni tin 
h wial IlluHti hi ioiih if Hu glligiiluha (ontalnod In 
tin famoiiM Tsanthuliai lollitlon of pictures Iho 
1 nli Imd ont single poll oi shaft ian on two wheels 
ind lonHlKtid of twi aim In. In tmh of Hum com 
I'lrtnuntu or divisions th it wuk n woodtn figure hold 
lug u mullet In thi light hand tln.se mtllilH wire 
annnged to Ktrlki upon a drum In tin lower story and 
ii|h ii a gong In tin uppti ont Mhen (hi vihltlc had 
tinw mil a i ltain pi d tnmimd diHtamc tin lower 
.figure Htiuik thi dmin with Its mslli t when upon a 
logwlutl math a revolution When a dlatame of tin 
mills had In mi to.Mid the upper flgim struck thi 
gong with Its mallit In Homr cusps this Chinese taxi 
mewr vw was also fitted with * vpwpmb wbkb» owing 


to tlio total lack or landmarks and signposts was of 
gnat valm to thi lihstial chauffiur of that time 
A magnit was also provided Jt wan totaled In a small 
box and infltunttd a ldotk upon whkh (hire was fast 
imd a small jadi oi wooden figure the outstretched 
mm of whlih always pointed dm south 

LUMINOUS PHOTOGRAPHS 

Ir t» not difRintt even for a non professional photog 
jnplnr to m iki pilnls or his llctuies having the pe 
e uliai 1Lv ot i phoaphore aeenl luminosity I he process 


Hfaiiuld not presint many difficulties Tho luminous 
•.ubsiunii employed Is the white sulphide of calcium, 
that glows In the dark If previously exposed to tho 
light As the substance li rapidly transformed Into 
the blihnmate of potash the period of handling must 
1m curtailed as much as possible At cording to • Bug 
gestlon In the Photorevui, a solution of SO parts of 
gelatine with tin times the volume by weight of 
water Is made modelately warm and three parts of W- 
• inornate of potash and 12 parts of phosphorescent 
sulphide of calcium stlrnd In With this mass a 
piece of (ommon lelluloid film is coated the coating 
allowed to dry and It Is then exposed In a printing 
frame trndcr the positive to the light, the 8p-co#rf 


side of the celluloid being in contact with tho positive 
The duration or exposure should be about the same as 
for a carbon print and the development is likewise 
effected with the aid of warm water 

EXCAVATIONS AT CORBR1DGE. 

iNTtarsTiNu results have been reached la the exca 
vatlons at Corbrldge the Roman Corstopltnm which 
have been going on since 190b and were described In 
a lecture to tho memliers or the (ailisle Scientific and 
Literary Society by Mi R H Foster M A The site 
of thi excavations is to the west of Corbrldge on the 
north bank of the Tyne at a point where a Roman 
bridge carried Deru or Wntllng Street across the river 
Unlike many Homan titles now ovirlaln by modern 
towns Corstopltum Is situate In open fields and by 
the aid of the foundations whlih have been uncovered 
an idea of the plan of the plane the direction or the 
streets and thi character of the buildings has been 
dlstloBed They incline to the ai rangeratnts common 
to a civil community combined with features more 
di finitely military In 1907 a large and Important 
building probably a private residence which had been 
many times alined and extended was discovered on 
the rising giound to the northeast of the bridge In 
its lateBt stage It comprised a seiles of night apart 
ments arranged between two eonldors and returned 
at both ends low aids the south The south eorrldor 
was waimed by a plllaicd hjpocaust below the floor 
divided midway In Its length by a iloor the threshold 
of which is still in uhi Ihpocausls of larger sire hut 
roiighu <oimtiui lion wcu found umlei two of the 
rooms at the west end of the building and one of tho 
eastern rooms was warmed by a series of boxed wall 
tiles I he wall pi iste r un some of the rooms had been 
tepenteilly deioratul in toloia On the south front 
of tho house there was n nibbled teirace overlooking 
the ihei below and on thi north an enclosed court 
yard ptivst! with cobbles and containing an orna 
uuntal i Intern in which was found a fine piece of 
siulptuie of a lion and a slag On the plateau to 
tho noith and possibly In the lential district of tho 
city massive anil Important buildings were entoun 
tered Theae liordeied on a stmt about 36 feet in 
width of time diffeient levels with corresponding 
drains and gutter Htoms The buildings comprised a 
store in whkh under a mass of burnt stuff was dis 
fovired a quantity of pottery stiewu as It had fallen 
from the shelves In sepai ate hoaps The discoveries 
of 1108 were moot Important and interesting Opera 
ttons wen commenced on the wide east lo west street 
through the town The> levealed on the north side 
tout stiui tures two of them strong buttressed barns or 
gianarles at right anglrs to thp stmt and almost 100 
fiet in length the fountain anil a portion of a massive 
building comprising a number of ehambers arranged 
about a quadrangle the west range of which Is 321 
fe et In length and had for convenient e boon called the 
F^irum Of the noteworthy finds the most remark 
able was that of a hoard ot gold coins forty eight In 
l umber ini losed together with a gold ring In a piece 
cf lead and sccicted Ik inches below the present 
ground level In a building of late date The coins In 
eluded examples of the reigns of Valentlnlan 1 Valens 
Grattan Valentlnlan II Theodosius and Magnus Max 
Imus and ranged between the Inclusive dates of 870-86 
I he coins were all In an excellent state of presenra 
tion and with the exception of a find al Cleeve near 
Cheltenham In 1811 constituted the largest find of 
Roman gold coins made In Bt ltain The excavations 
of last year also produced a remarkable quantity ot 
fragments of pottery Samian warn being very ablin 
dant Other kinds of potterj were also plentiful, rang 
tng from Castor ware to rude black hand made pottery 
The work done during the past season (1909) has been 
more Important, If In some respects leu striking, than 
In 1908 Further explorations In front of the granaries 
has revealed the fact that the southern or street face 
of each had had a portico of four massive pillars In 
the case of the east granary this portico was probably 
or the same date aa the main building vis abont A D 
140 The other portico was of later date, and was 
probably added in the time, of Severns to a building 
which possibly dated as far back as A D 180 


la a rsoaat report of the Illinois State Highway 
Commission it Is recommended, says Ferro-Concrete, 
after careful study and actual experience throughout 
the State, that all highway bridge# os 60-foot spaa and 
under shall be constructed In ferrocon c r e te on the 
ground that this Is “the most permanent form of con¬ 
struct km known to engineers today’’ The report pro¬ 
poses that all highway bridges up to the span men- 
t toned AobM be replaced wtthta th? next two 
bf fwnxwrtf* 
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MINIATURE ART OF NATURE AND SCIENCE. 

THE BEAUTY REVEALED BY THE MICROSCOPE. 


BY DR V. GRAFE. 


Ti» improveimnls or th( ml<roscoiio of lnwwon 
hook opened to our vlow a world of mlnlatur mai v< Is 
and the subsequ*nt dc volopment of the Instiununl and 
of the methods of microscopic research enable us now 
to recoin Uc exceedingly lino and remarkable details 


In thi anatomical bt rue tur of tnitm N ind llinm an I 
thus to gain an Insight Into thu iroussos of ltto 
Rlany anatomical pr< natations are masterpiece b of tuh 
nlcal art and skill showing all details which arc n 
solvable by the microscope and which lr many cases 
ur present only In particular stages of the develop 
mint of the oiganlsm Tver) living cell Ib a mlno 
oem In which an Infinity of events Is transpiring In 
the first place thirc la the living protoplasm with Its 
mysterious structure then th nude us which plays 
so Important a part in re induction and heredity and 
which possesses the powet to subdivide Its If accurd 
Ing to regular laws aft) i It has ti ensfonn d itself 
Inlo a uetur of antaxlng loiuplexlty All these 
wonders of lire ate laid bate by the knife of tin ex 
pert anatomist and are made more eonsi Icuous by 
the application of various dyestuffa each of which 
stains only certain parts of the eell Hematoxylin for 
example colors only th* nucleus and thus brlngB it 
Into prominence The phenomena of the division of 
the nucleus an made distinctly visible by a triple 
staining with safranln gentian violet and irange yel 
low With the Instmmcnt known as the mlerotonc 
it Is possible t) make a long serins of successive thin 
sections of an object which haa previously been satu 
rated with paraffin by a complicated piocess Thu 
preparation Is imbedded In Canada balsam to protect 
T from external Influences 
Microscopic preparations are absolutely necessary 
for the study of natural history and It is also notes 
sary to give the student opportunity to examine them 
very thoroughly for the unpractised eye often falls 


c us abjection Although gr at iiupiovctncnts havo 
teen made in the method of making suth dtawlngs 
H Is still lmposslbl to ropioducc ivory detail of tin 
microscopic ileturc Furthumore every such draw 
ing is affected by the personal mor of tho draftsman 


I t l i two olscivirs m lli same obj ct alike Dur 
lug the lust ten ymis <»tt.empts havi be n madi to 
solve the problem with ft* aid of photography 
Until recintly oul> hieitsl students of natuial his 
totv havo txpulemcd ni y great noul of microscopic 


lull KONS SH 1 ION OP 
l XOOI M)1!H AltlsTOl Ot III A 
8h wl cwcil rt II n ang ■a to * cirri 

objects or representations of (him but with the In 
ireaslng pnpululty of the nati ral sciences this need 
Is becoming felt by the schools ind (he general pub 
He Artists also find here an Inexhaustlblo source 


t resting problems which nt here presented t> the 
diaftaman th mulplni and the goldsmith Many ml 
<tophotographs o ihem objects contain Ideal designs 
for caipcts wall paier Ji Miry and cmbroldiry 

The making of such photogmpbs is not easy Tho 
g ctlom. which at always dimeult to makt In the 
cas l mbiyos 1 uf buds and numuous other objicts 
it ust for this | i| se 1 x utr 1 villi cs| i tal care 
ih oidir to glv ) mm I n n * to th laitliulai detail 
whlili It is d bli d to t [ t chIu e 1 hi staining re 
quires g|c la I km vlcdg and skill wl l< h differ with 
almost evoiy ir i aratlon Not the smallest hair or 
grain of dust must b pimlttid In mar the distinct 
mss of tl il tui in i holographing the microscope 
b placed h irl/ontally and in xa t alignment with the 
bellows euoiia and tin source il light—silfrcgtilat 
Ing an lnmi Th degr c of culaig ment must be 
chosen with <a fill icfirin to tic shirptnsb of the 
ileturc Th tint of cxioHtir dclends on the thlek 
ness and tianHiaun > of th obj t It is also ncees 
sary to cmiloy taste and discilmlnation In the choice 
of objiils for wh u tho dtaflsuian can correct nature 
h re and thu th ctmua reproduces every defect 
with rut hi ss uiiutacy Tin photographic operations 
inquire good silintlflc tialnlng as well os technical 
skill In nrdo that the anatomical and photographic 
details may harmonist Fiom tin negative are made 
positive lantern slides which can Is piojectod on 
acrocns to exhibit all the microscopic ditails to large 
numbus of spectators 

Tho pholngiaphs here lcpioduccd weri made in Hln 
Urbcrgs laboratoiy rioin objects prepared by Dr Jen 
dc of the University of Vienna One of the pictures 
(Pig 5) shows a cross section of a linden stem In 
the center and occupying most of the section Is the 


liu 5—( KOHSHH l ION Oh THtthJS 
\ t AH Oil) M I'M 01 UNDfcN 

Hluwligtlr u nilar rti gs ai 1 »n c Irclli g m g of bark 

\ oscular tissue of woody c e Us of large diameter which 
it ctiled the xylem and serves foi the transport of 
water Surrounding this Is the thin cambium layer 
In which the growth of the stem in thickness takes 
place Next comes another vascular layer the phloem 
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to observe Important details, at the flrst glance, un 
IMS attsnUdB IS especially called to them For this 


ffj&A tm its mmm *$ Waurc of objects as seen 
♦88 % frttffr rtg b rn tun n»t*04 is opon W eerl 


of Inspiration m Haeckel and Boelscho have pointed 
oat It is only necessary to glance at the drawings 
of Hinterberg the first eminent artist to inter this 
Said, or to examine some of the botanical and soologt 
cal themselves, in order tp appreciate U>e In 



Fig 6-HROOT 

in which flow the iorients of claboiatcd sap and on 
the outside Is a layer of long and thick hast cells 
which give flexibility and loughniMs to the stent The 
water conduits of the xylem are form d bv the <oales 
fence of cells In the young roots st m branches and 
leaves Into long tubes the walls of whlth are stiff 
cned by many rings, spiral and interlacing ridges ant] 
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which extend from the roots to the leaves 
The vi use Is of the phloem which serve for the con 
vtyarnc of elaborated sap are of very different ton 
si ruction 1 he y an called sieve tube h and ait foirned 
by the partial coalesce net of ccIIh the ttansveerse walls 
of which have not like thosi of the component tells 
of the water tubes neatly or Quite vintsh d but have 
me rely bet omo jm rforateel like bit e e t, The sic ve tubes 
In gin In thes leaf wbeie (of, th r with the water tubes 
they fonn the so-cnlliel \ ins anil like the wutn 
tubes they eontlniie down tin<mgh the Iiafstilk twin 
branch and st m 01 tmiik to th root lh slew 
tubes and wielertub b e n»titute th laseular bundles 
The eoais wal i t line Hi ne nr r the ixls th flue 
sieve tubes neai r th lurk The two y,ie it e lasses of 
(lowering plan I s i ueleu ns or nione otyle elens and exo 
yiDB or dheityledons nr distinguish d front etch 
other by the stiuctun an 1 nnang m nl of the vaseu 
lsr bundles In e nelog ns whl li Include ptlins lilies 
etc the \BHeulat bundles at \ ly mini huk and are 
distilhiited Irregulsrly thrum h th nHi etnHhh etlon 
of the stem ttough mu elos 1\ n st th elriutnfer 
I nee trig II \ v 1 mill H| | in un ong tlu old 
ones as the stun Inc it use b In si/ lu ixogens (Fig 


4 1 whte h Include our lommon timber trees and many 
othor plants the vascular bundles are arranged In a 
clrtlc which Increases In sire with the stem Between 
the sieve tubes and the water lubes Is a ring of soft 
cells the cambium which continually Increase In num 
her by cell division during the growing season from 
April to September and thus cause the stem to In 
crease lu girth The cambium layer surrounds the 
wood and Is surrounded by the thin bast layer which 
lies imniedtat ly beneath the bark The wood of our 
common finest trees when sawn crosswise shows a 
number of cone entile rings from which the age of the 
tree can be determined for each ring represents the 
result of the activity of the cambium during one an 
nual icrlod of growth The new wood formed in 
hi ring e ontatns more numerous and large r tubes than 
the wood formed in autumn the wood of spring Is 
deposited next to tin wood of the preceding autumn 
and the Hhmp eon I last between them produces th« eon 
spit turns annual ring Most tropical woods being en 
doge nous show no annual rings and arc thus easily 
distinguished from native woods 

I he eontiaht In the mannei of growth of aerial and 
unde rground parts of the plant Is also instructively 


shown by microphotographs The terminal bud to 
composed of a number of leaves and scales of which 
the older and harder Incloee and protect the younger 
and softer This formation to especially well marked 
In the water weed (SJodta Canadensis, Pig 1) The 
rootlets on the contrary grow directly from the In* 
torlor of the root The tip of every root to protected 
by a cap of harder cells and contains starch grains, 
the weight of which according to Habertondt cause* 
the root to grow downward These starch grains are 
organs of equilibrium like the otoliths or grains of 
carbonate of lime In the ears of higher animals 
Another Interesting photograph (Pig 6) shows a 
section of the plleus or reproductive part, of ergot or 
smut a poisonous fungus which grows on the grain 
of rye and haa caused many deaths The bottleobaped 
glands are filled with the black spores which give 
rmutty iye Its characteristic appearance 
Theso few examples may serve to give some idea 
of the wonders which are revealed by the microscope 
and which It is now possible to exhibit to great num 
here of spectators with the aid of photography and 
the projertlng lantern—Translated for Scirimno 
Amkbica'i Si iiikmmi from Reclame Unlveraum 


HALLEY S COMET. 

SUGGESTED OBSERVATIONS. 


Tm Astronomical and Astrophyslc al Soelety of 
America through ItH comet committee n> soliciting <o 
o|( ration In the observation of Halley h cornel at tho 

I re sent return and his pie pared a elreular It tt r of 
ndvlee that has Is in wldelv dim i (hut d among ob 
HiivatorkH with regard to such obse rvatlona A copy 
of Ihiie clrculat will be Hint to any ahfrenomu who 
may deslto to us il upon leqvitsf Ik tug much to the 
(haiiman of the committee Prof (. C (omstock 
Washburn Observatory Madison Wisconsin As many 
aKliononters and othet ohscivera of llallevs cornet 
will be lute re sled In the suggestion made by the com 
millet tho i lie ular Is he ic iiprlntecl In a slightly 
abridge d form 

It Is desirable that the position of iff comet be well 
Observed doting the entire |teriod of Its visibility and 
It sec mu probable that uxtra tn< rtdla i edi nations will 
he sen tired In sufficient number with especial sillelta 
tlon In vl< w however of possible huge pe rturbutlonu 
U1 being fiotn tho cIoho approach of the eomet to Venus 
on May 1 and to the earth on M vv IS meildlan ob 
se rvatlona are especially desired during llu period In 
which the eomet lssuffiekntly bright foi that purpose 
An examination of the amount and character of thcsei 
comet port ui bat Ions and theli adaptability to a deter 
mlnatlon of the mass of the planets piodtnlng them 
haa been nude t taken by Profs la use line i and Craw 
fe id and In case the conditions ptovc favotible the 
meridian detcvminitlonb may well be supplemented by 
he Home ter obse r vat terns of the positions of the Inner 
planets with the view of a possible determination of 
the mass of tlu comet Itself 

Hit dose imnoai h or the eomet to th eaith premise h 
unusual opjorlunlty foi a study of tin physical eondl 
lions that obtain In such a body and as an Indhcpcn 
sable butls for su li study the committee recommends 
a pliedoaraphle e tmpaiMi vs long nnd as nearly con 
tlnunus as possible The com ts elosf pioxlmlty to 
llu nuns dire el ton at the time of maximum brilliance 
Imi use h set Ions limitations upon this programme and 
Wldelv extended eoopeiation will he uquired through 
cut the whole circuit of the earth If this ideal of a con 
tlnuous photographic leeord la to be even remotely 
re all7c d 

About om third of the eaith s cinurafe reme in longl 
hide Is covered by the Paclllc Ocean within which 
there Is known to exist no observatory with pioper 
f ve little s for celestial photography To fill this gap 
at least paittallv the committee aided by a grant 
from the Nationvl Academy of Se knees proposes to 
send to the Hawaiian Islands an expedition to photo¬ 
graph the comet during the period of Its greatest bril 

II vine 

The «nda to la served by them photographs and 
ethers obtained ilsewbeie are as follows 

To give a permanent rccoid us continuous is posal 
Me, of the phe nomc na and changes (1) In tho tall of 
the comet with ape dal reference to outgoing masses 
< 1 In the head and nucleus of the eomet particularly 
as to the formation of envelopes and Jets 

riu following suggestions os to procedure and pre 
caution In making the photographs have been formu¬ 
lated by Prof Barnard 

ruemx hapiit o? rowrrs 

One of the greatest difficulties In photographing the 
average bright comet to its proximity to the borlson 
and consequent projection on a more or leas dawn or 
twilight sky The effect of this Illuminated background 


with any considerable exposure Is to fog the plate to 
sucb an extent is cither to ruin It or to prevent a 
pioper development of the image of the comet A dlf 
ferenr of three or four minutes In the duration of ex 
leisure when Hie sky Is brightest may ninko a success 
ct i failutc of the picture It Is Impossible to cstab 
Hull fixed iuIch as to when the c xposuro should stop 
or begin so much will depend upon the condition of 
the sky the position of the comet the kind of lens 
the rapidity of the plates etc The last rule is that 
cf the Judgment of the observer at the time and this 
can only be dc lived from actual oxpcilence In tho 
work 

The plates should be backed with the following to 
prevent filiation Took two pounds of white sugar In 
a saucepan without water until nearly In the caramel 
slate then add cno pound of burnt sienna took a 
HHlc more (but not to tho candy Htagc) stirring well 
Finally add almut one half an ounce of alcohol to 
each pint of backing as a dryer This backing will 
keep indefinitely When it la too hard moisten It with 
a little water This 1 b to be applied to the back of the 
plate uh a stiff paste with a broad tame Is hair brush 
and should be applied Just before using A pleie of 
old newspaper piessod upon this will prevent Its being 
rubbed I he face of the plate should be very care 
fully dusted with a broad camels hair brush after It 
has been placed In the plate holder The caiuora tube 
should also be frequently wiped out with a damp cloth 
to avoid dust Before de veloplng remove the back 
lug with moist absorbent cotton If a little remains 
on the plate it will not Injure the developer In re 
turning the backing be careful to shield the plate f»om 
the dark room light Do not wet the surface of the 
plate before touring on the developer as II may cause 
air bubbles on the film swab it carefully with absorb 
ent cotton at the beginning of development Develop 
until tho plate Is almost opaque to tfio ordinary devel 
oping light rix for twenty minutes or more In the 
oidinary fixing bath (frequently made new) to which 
has been added a lesspoonful of sodium bisulphite to 
prevent discoloration 

Lumtere Sigma dry plates are recommended because 
of their rapidity Reed 27 Gilt lodge and Cramor 
(rown arc both beautiful plates, but are not now so 
rapid as tlu Sigma 

llydrochltum developer gives a good strong negative 
and for astronomical work la excellent. Rodlnat in a 
weakened form Bay 1/60 or 1/70 of water with a 
longer development will glvo a soft and more trans¬ 
parent negative especially suited for showing the 
details of the head of the comet on large-scale photo- 
yi aphB 

The doublet or portrait lens such as to made In 
America by tho Bras hear Optical Company and the 
Alvan Claik ( orporatlon on aOcount of its wide field, 
1 the best form of instrument tor showing the general 
features of the comet and Its tail and especially for 
following any outgoing masses that may appear In the 
tall One of about 6 Inches (15 centimeters) aperture 
will be the most generally used because of the expense 
of such Instruments It sboald be supplemented by 
several smaller lenses A lantern’ lens of 1 S/5 Inches 
(4 centimeters) aperture and about 6 Inches (15 cent! 
meters) focus made by McAllister, of New York to 
recommended for showing the extent of tha tail The 
cost of one of these lantern lenses to stvsn dollars 
It gives a good field of twenty bp thirty d ig re s s , esps- 


> tally when dlapbragmed down to l Inch It to ex 
tnmely quick for comet work Its focus should bo 
carefully determined by star trails 

In comet work it Ih Important In all these lenses 
that the camera should be so adjusted on tho mount 
tng with respect to tho guiding telescope that the head 
of the? comet can be displaced to om side or the field 
to secure a greater extension of the tall Two of the 
small lenses may bo so arranged by a mutual adjust 
went as to cover the full length of tho tall oven 
though It should be fifty degrees long or more Al 
though It would thus be In two sections— the head and 
part or the tall on one plate and the rest of the tall 
on the other—the re would be no serious objec tlon If 
the wholo tail could thus be secured The targe rc 
(lectors will be of the utmost Importance In dealing 
with the detail and structure of the head and envel 
opts as has been recently shown at Greenwich 
I’ntil something further is known of the spectrum 
of I ho comet It would be unwise to attempt to give 
any specific directions as to tho duration of exposure 
required with any telescope Daniels comet of 1907 
and Morehouse’s of 1908 were very different in re¬ 
spect to their photographic activity The latter was 
relatively many times mote actinic in Us light and 
hence required much shorter exposures to show the 
same strength of tail This information must corad 
from actual experience with the copiet It would seem 
however that the «lrcumstances of the comet a vtolbll 
Ity when brightest will make short exposures neces 
sary 

Tho committee will be pleased to receive from every 
astronomer who may cooperate In the matter copies 
(glass positives) of his negatives of Halleys comet, 
and it will undertake the comparison and discussion 
of (he material thus collected 

BMCTBom oi jc onsrsvATiovs 
For spectroscopic observations of the comet the com¬ 
mittee makes the following suggestions, formulated by 
Prof Frost While it may be possible to maks visual 
observations of the comets spectrum with ocular spec 
troscopes attached to large telescopes it to likely that 
most of the photographic records of the spectrum will 
be obtained by the objec live prism or th* slit spectra 
graph and reference will be made in what follows to 
the use of these two types of Instrument 
Theso methods of observation are mutually comple¬ 
mentary, for tbs accurate measurement of wave¬ 
length effect of motion in the line of sight and analy¬ 
sis of structure of lines or bands (If sufficiently sharp), 
the allt spectrograph has all the advantages, but for 
study of distribution of elements in different parts of 
the comet, and for reaching faint details tha prismatic 
camera, or objective prtom, with its much greater light- 
power to essential The prismatic camera may be 
employed with a fair possibility of success, whan tha 
comet's brightness to equivalent to that of a ninth 
or tenth magnitude star, tbs slit spectrograph cannot 
be hopefully applied before the comet to two or throe 
magnitudes brighter The sise and kind of teteaoopo 
employed, of course, tnako such state ments relative 
rather than absolute, and uncertain at bast too 
much here depends upon the eamftl it its Jtoftt to 
chiefly reflected rather than totrtfisk, gad the 
Unions sp ec ^ata to 
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IsoQCimtntad at half » doxen points In th« spectrum 
Ota eta stowing sudden and marked fluctuation in slie 
or brightness are likely to exhibit changes In the 
bright band spectrum 

(1) Prismatic camera or objective prism 

The camera should bo a doublot of largo annular 
aperture, 1/4 or 1/5 Useful observations could be se¬ 
cured If the linear aperature Is as small aa 4 or C 
Inches (10 or 18 7 centimeters) The objectlvo prism 
should be of small angle, perhaps 10 deg or 15 dog , 
if an additional prism is available for thu period of 
the comet’s greatest brightness Its angle should be 
rbout throo times that of the smaller prism If the 
doublet la of compaiatlvely shoit focus, as Is likely 
to be the case. It will be found to l>e quite sensitive to 
focus, and separate exposures will be needed for tho 
blue-violet region and tho yellow green teglon Optl 
cal parts transparent to ultraviolet would he useful 
as there may be some Important bands of shelter wav< 
length than A. WR7 

It la very desirable to photograph tho spectrum of a 
star before or after the Comet placing the star at 
such a point on the reticle of the guiding telescope that 
tho stellar lines may serve for comparison 

Prof Pickering suggests that an Interesting observe 
tton would be to photograph the spectrum of a star 
when seen through the bright portion of the tall, to 
see if dark absorption lines could be detected 

(2) Slit spectrograph 

A small spectiograph sill be a verv useful attach 
ment to a photographic doublet ns described alcove 
It need not be complicated and Its dlsitcrslon may be 
small Apparatus for pioduelng a compnnson spec 
frum is not essential for a n< ighhortng star of the 
first typo may bo brought upon the silt and Its spec 
trum Impressed above and below that of the rntnut 
With one thiead of the guiding telescope or finder, 
movable tho star can bo placed so that Its nper-trum 
will fall on the silt aa desired The Identity of the 
cometary band ran ho thin* established bettor than 
with the objective prism After spictiogrnms of the 
comet have thus been obtained It will alao la dtslr 
able to obtain plates with the slit as narrow as feast 
bio In order to detect duplicity or complexity of the 
lines or bands 

Observations with jwwerful stellai sins trographs of 
the typos In use for detumlntng indial velocities will 
doubtless bo made as soon as the comet a brightness 
permits, but this is likely to be disappointingly late on 
abcounL of the heavy loss of light In such lnstiuments 
The fixed equipment of these lnstjuments will deter 
mine their opeiatton by their regular observers 

rnoTOMKTRK AND mSHISCOlIC MUNI RV VI IONS 

Photometric and polarise oplc obse i rations of the 
comet should certainly be made although they will 
doubtless occupy a position of subordinate Importance 


The suggestions of the committee in this respect aro 
formulated by Prof Pickering, as follows 

A groat variety of methods may bo employed for 
measuring the light or amount of polarisation of tho 
comet It is suggested that astronomers unde risking 
this problem should correspond with tho rlmliman of 
the committee, lu older that uniform methods may be 
employed throughout by different observers The 
plans proposed below may require modification ac 
cording to the Instruments available 

A dlieet estimate by Argelanders method of the 
entire light of tin conut as seen by the naked eye or 
In the smallest tele scope with which It In visible mav 
liavei a certain value to observeis In the future al 
though latge systematic eiiora aic to lie expected In 
such estimates 

It Is doubtful If photometric measures of the nucleus 
of the comet will have much value ts the te suits will 
piobably he gicntty affected by he coins me! will 
dlfler with different photometers and tele scops If 
tlm nucleus be distinctly stellar It ntav be compand 
directly with an adjacent stai by means of a double 
Image photometer The effect of background would 
thus be eliminated Uliect me sautes with a 7611m r 
photnmete i or slmllai lnstiumcnt would piobably 
hive hut little value owing to the effect ot tin coma 
Any serloa by the same nhseivri with the name In 
Btruini nl would Is vuluible bv line If ami the obse rva 
tlcms by different p isons and different lust!mmnts 
might be subseeiueutly adjusted fin systematic dir 
ferene mr 

The measuicH dcHcrlbed In Haivaid (iteulai IS 
showed that the absolution ot light by tie till ot 
comet 1102ft whs certainly less than t teulli of it mat, 
itimlc Btintlar measuies should be lunch of II tlh >s 
comet A double Image photonn ter ts lnelLp* nsiilit 
for these measures also to eliminate the effect of htek 
ground 

The light of dlffeicnf portions of the tHll ol the 
comet may last be tmasuted bv the following uthnd 
Take two photogrsp's at the same time with shutter 
lnstiuments using the same kind of plate and dcvcl 
ope i and giving equal < xposuies taking one lit locus 
and the other out of f cus so that the imsges of tlu 
stars shall appeal as circles twj or tliicc milllme f< is 
lr diameter Make similar enlargements of the two 
1 lot pr Interposing sc ice ns of pcrfmntcc! bliss Mens 
urcs of the opacity of the n Milling ilrculai Images of 
different portions of the comet on one plate mav be 
computed with the Images of stais the magnitudes ul 
witch are known as photographed on the other plate 
The effect of the tight of the sky or of twilight mav 
thus be eliminated and the light of tin comet com 
pared with that of a star of known magnitude sptcticl 
ovei a stanelaid area The two photographs mi} also 
be compared dltpetty with a suitable photonictu 


Messrs Bamaid and Frost, having all to tho benoflt 
of Mr Parkhurats opinion suggest aa an alternative 
and possibly better method the extia focal use of a 
single camera Tho Intensity of the extra focal com 
etary linage could be tcducid to the focal plane gs 
nee urate ly as for tlu slat Images The relative val 
ues on different nights would always Is correct 

Iseful suggestions for tlu photometric observations 
of tho comet may be derlvee 1 from a |i»jh i 1»> Jb Ro 
senbeig upon pbototne trie, obse i \ ationR of the More 
house comet contained In the Astiophysteal Journal 
for November 

The polm Izstlnn ir any of tin e ome t s 1 all nmy best 
be HliielUd by ihitogriphs t ike n with a eainrii bav 
lug a double linage prism plieed over the lens The 
11hem should li hull el so lliut llie two Images are 
pripe iicllculil to the dilution of tin sun The two 
binges of an linpol il lze*| oli it sh mid he allk If the 
eoiuriton for eiilni is Ifi sun fi i both otherwise 
It will be limssaiv to tile n see mil pltologtaph turn 
ing tin prism iso dig If tlu tight Is pel lit/eel one 
tiimgi nuv lie taint t limn tin ntlu i as in similar pho 
trgmphs of the sol it e enema MeaHiins mav be made, 
as dim riled In the pieced mg paiagraph 

Hands will doubtless he s >n if the e ome t Is exam 
Im d by liu um of ,i Sttvarl s polarise ope or slmllai in 
Ntmine ill but It is in llial e ise ellffle ult to distinguish 
lietwi n blight polari/Htlon of the conict and the 
strong poluii/itlim of f tint skv light 
minor urns 

lln following titles mnv be siselfleel as minor mat 
tus not Im lulled above but which may In Rome clr 
cum tune etc become of Importance vlr 

The head of the count should In carefully exam 
liud fot ItaieR of phase Possible dint urbane es may 
lu found In the comet due to It clotei approach to 
Venus on Miiv 1st ami to tin eaith on May IRth A 
transit ot the enitb Ihringh (lit cenneta tall Is poasl 
ble at or mai tlu lall i dite anil If such should 
(ill lit a meteoile •showe i should be looked for and ob 
sctvid with lifeline* to n ele te iinln itlnn of the mete 
oritlc l)lttlele th it fliqtl net si/e etc Resultant 
c’isititbuups of th eleitrie pole ntlul of the larih’s at 
mosptu te airposslhl and tlu to ope intlon of im tnnro 
Vgleal ebviverte me! e si lal'v of national weather 
lure tus Is i linestly duelled In tins eonnPillon 
Although the amount of u friction ixperttmed by 
Ugh! In tianHlt thiongh a onut ts known to bo very 
small it seems ilisliibli to mnkt Inn tlgallon of tho 
matter pbntogiai ble illy v 1th tong fo us t* let.* opes 
Tlu losltlon ot a suffl i nilv bright tar neir the nu 
dens ot In the brightest | lit of tlu eelge of the tall 
should be re felted to i gieiiip of more distant ones 
ntwl tlu nsuiting position if tin slat compand with 
that te suiting from anottui plate iximsid after the 
eunict has 1 ft the slat 


THE OPTICAL METHOD OF STUDYING 
IMMUNITY TO BACTERIAL 
DISEASES. 

By Di N A Gins 

CraTAiN substances possess the property of rotating 
tho plane of polarization of light Sugar la one of 
these substances and tho pele outage of sugar in a 
solution la estimated In sugar refineries by measuring 
tho angle through which the. solution turns the piano 
of polarisation of a beam of polarised light which Its 


passed through It 

Abderhatdon has recently extended the field of use 
fullness of tho polaribetcr to tho study of the changes 
Which take place In the blood during the fot motion of 
the substances which tho organism produces as anti 
dotes to bacteria or poisons, which have entond tlu 
blood, and has obtained very promising lcsults 

Some of AbderhaMen's experiments wore made on 
peptones These are tho comparatively simple but 
still very complex, products of tho first stage of dec otn- 
position of albuminous or proteld substances The 
ehemtral constitution of peptones Is not yet accurately 
known, but ft Is possible to split them up into still 
simpler compounds, the amino actdB, which are more 
thoroughly understood 

In general, when a solution containing a peptone 
and a ferment Is placed in the polarising apparatus 
ths plana of polarisation Is rotated by an amount 
which doss not, at first, remain constant, but either 
Increases or decreases Ferments are complex sub¬ 
stances which possess the power to decompose, or sub¬ 
divide, other compounds Numerous ferments are 
found hi ths anlynal organism One Is the pepsin of 
9m Stomach, which digests albumen, a second Is dias- 
<*■*. which oonvprta starch Into sugar, and there are 


matay others, Th* rotation of the plane of polarisation 
of <h« bs«B of light, which traverses the mixture of 
JNBtoas tad ferment, Indicates the precise maimer In 
which fte thnatprt apt* on the peptone For example, 
«***» peptone, obr, which tnrna 
*9 ths right, la known 


right while m 1th* t ft nor e alem* exerts anv rotary 
a* tlon One fit mini may Rupaiati th* p* pton* aft 
Into tlu two parts o and fte a stcond ferment rua> 
yl*ld th* two products aft and < a tlilid may usolvi 
till im pton* tutu the three amtnn adds a ft and and 
so on As a rule each of tb***e* reaction)* will produce 
a different ehanye In the amount uy which the plane 
of polarization Is related by tlu mixture lienee b> 
observing this relation th< parts Into which tile pep 
tone ts divided 1>V th* fitment can b* d* t« rmlne d itid 
the nature of fbe ferment can be leductd The oh 
sumption made In till" hypothec teal ease lias bun eon 
firm*d bv Abdeibalden h rescaiihes 

In ntele■ to suiiii absilntriy uiuqnlvoeal t suit 
Abdeihalden uhcU In tils flint experim iUh a peptone 
obtained ftoni milk and employed as a Mnunt th 
liquid extract * xj ssed from vernet whleh « is lciovvn 
to HeiiarRti that iwptone Into certain ele finite uitilin 
acids lie next mix 1 the bio id suuin of not mat tab 
bits and dogs with thin p* pton* and 'enind that Um 
position of the plane ot polarization of light whlih 
ttaversid the luixtun lemalucd almost une tiang d 
ThlB result proved that *ln normal witim tx rted 
Utile, If any 1 eomixwlng a'llon upon tlu peptone A 
very dlffeient re ult was obtulneid when th* pepton* 
was mixed with serum obtalmd from anlinalH whlih 
had been treated with hypodermic mJectloiiM of the 
samn peptone 

Recent rosearehos have shown that animal organ 
Isms possess natural means of defense) against the at 
tacks of Invading disease geims and their poisonous 
accretions oi toxlnes If a man for examnli has be 
come Infected with typhoid bacilli his body reacts to 
the infection by producing substances which an pols 
onous to those barilll and whlrh confer Immunity to 
typhoid for a long period often for life Th* blood of 
this man when mixed with typhoid bacilli even out 
Side of the body coogplates (hem and makes them 
harmless but no such property la exhibited by tbo 
blood of * person who has never been Infected with 
typhoid 

In Ilk# Banner, ths blood swum of the rabbits and 
dogs, wkkh had received hypodermic injections of tho 
jsptofte, acquired ths power to art aa a ferment upon 


that peptone This property was midp evident bv th 
ehtnge in the relation of Mu plane of polarlzaflou or 
a tu am of light passing threufh th* liquid Tills m 
tlon e * as *1 wluti t In mlxtuii was lu itid to 141 del 
F show fug tlrnt flu pioteetlve or Immunizing lieiwn 
of the serum Is ele strove el by beating to that te ni| * rn 
turc 

The hi experiments a Nt nd tli 1io|m that we slilM 
soon he able to slttelv bv i eemi| aiatlvriv simple me th 
od the processes win h tik i tile In th* blood of an 
onanism lnfeelid with buie tiul disease and which 
have hitherto Itqutred fi i Hull obeivattem methods 
i lileh ar* difllcult tedious mul yet liupufrct—Um 
e hnu 

THE ErrECT OF LIGHT and ultra- 
VIOLET RAYS 

A si biin of experiments nn the u-tlon of light and 
ultiavlolit lays upon tlu nd tot pus* Its and pigments 
of tlu blood linn twin lull bv I lass* Unit* h In the lab 
oratory of the Flnstn TnsMtnl* of riope nhage n Stait 
Ing from th* fH*t tstabllRlud tv so uitllei r*s*aich 
tl at ixposur* to tilli i vl tl* l iqv * diminish) s th* *ap«< 
llv of tilood to atisoib and ivotve o\vg*n Uassitbateb 
Itoeeeded to detinnlns the lintuie md lODditions of 
thlR mid anal tour effiita ex*it«*l by reys of shut 
wave l<Dfth on certain dulv-ittves of hemogtihtn U 
also studied the llqn* fvtnc ntun of lleht on blood 
and the action of eirtuln ph* to bit logic wnslttrers on 
blood pigments and eorpnscleR 

The experiments were |si formed wltti fre t-h drill) 
riiiated ox bloiMl and Mu vsslud coruiHiles obtained 
from It and nisei with ho itt Intis eif oxyhemoglobin 
The Hourco of radlatlem was a 1 roinayer meicury vapor 
lamp operated v Ith 16 animus mid 120 volts whith 
furnished ravs of n'l \ aw linetlis Ik tween COO anil 
220 aa (Tho vlalble spirirum ixtenda approximate Iv 
from 700 to 400 pa The symbol as denotes one 
millionth of a milllmetei ) In some experiments tho 
extreme ultra-violet rajs were cut off hr placing be 
fore tbo quarts window of th* lamp a plate of ordt 
nary glass, or one of "Uvtol glass which eliminator 
an ware* shorter than 310 aa w 250 aa. respectively 
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riif xperlm nis i roved (hat the natural coloring 
mil in »r Hi blood iu convened b> tin iavs of lh< 
Kiomayu Uni | in In niila hi moglubln which subse 
iliuiill) fnniiH In mat in and ollu i tie cine Is of poly 
n i I/at ion lb inscnu of oxygen ih necessary for 
Mils na tli n uh tli oxldls'i«J hi tiioKlobln Is not afTeelcd 
b> tin i iyh Flic strongest utlin li exert id by rays 
<f wnvi length 110 gg Tli i n I hi tikis place ut tin 
huiik iat< nil tlur tin oivli n oglobln Is In solution 
01 In thi rid blood c m plunks 


Meta hemoglobin exposed to the raya In yacuo Is 
((inverted into hemoglobin but In darkness oxyhemo 
Klobin is formid by tin ait Ion of tbo liberated oxygen 
Kemalin is riilund bv tin rays tn hi mw hromogen 
ftom which It Is reformed In the dark 
Oxyearbonateel he-moglobln is partially converted In 
to hemoglobin by the. rays and Is refotmid in the 
dark 

Doth In air and in vamo tht rid corpuscle h dissolve 
undir thi Influence. of tht rays Tin grtaUst effect 


is produced by wave lengths shortor than S10 mu, bat 
tlu. rays of the visible spectrum exert an appreciable 
solvent action 

All the salons exerted by thi rays in the presence 
of air an am It rated by the addition of color scnsltls- 
• is but in vatuo those substances amlerato only those 
reuitlons In which oxygen Is liberated A aensitirer 
for the reactions studied In these. cxperlracnta ia a 
substance which strongly absorbs light and la easily 
oxidised 


HOW TO PROVE THAT YOU REACHED THE POLE. 


THE SCIENTIFIC PREPARATION AND EXAMINATION OF RECORDS. 

BY J HAMMOND SMITH. UNIVERSITY OF PITTSBURGH. 


Km fcucucH of nil ig li u g n tally carried with 
Hum tin b hi obtain ibl dull ami iiisiiuni nln for lb 
leady diteiiiiluatiiui uf M<MM>bl position Ihcsc 
Ini ludi mats and di il|(iu dita whl b an IiivhIu 
able for allowing tli i lull | naulons of i liynlc il f x 
turcB of llu bind untl boil I s i f w iln and Instillments 
for tin dc li rtlliiiutloii of litttndc l< ngltiul and d vu 
tlon alcove hiu It v 1 

In tolar ixpi dll Ions tli mi|-> ulom will mu tli 
ixplorir until b u uh s unknoin I intis ot wuttih 
unless lie di sires to find his | million it hi i nt c b xk 
his maps ot otlur data Hut is li trn Is on vui 1 into 
unknown regions It will bi n ■ h uv f >i him ti d 
tornilm Ills posit Ion bv imiuis of in-.fi tun nts I It 
can determine Ills i In it Ion by nits unions on tlu 
pressure or tin uli wlilib hi in ul by tn tins ol the 
aneroid tsuonietir cr bv tin I intuit in if boiling 
liquids llu most tint ot flint nlib( nation how i i Ih 
thi om which ilitirmin m Ills lilltuili Ibis obs ria 
tlon Is mailt by in nsiulng 111 altitude ol i e lestlnl 
body gim rally tlu sun is It iioshcs tlu obhiivers 
meridian or at its higbint or lowest position In tlu 
heaven* whin It i in la s in Flu Inst rum ntH used 
for this oltsftvitlon m n tioikit sixtani i v ry small 
and eoiufiaet Instrument yet om of eottslditable aceti 



sinil Itl 

riey when propcrlv urn el mil an artificial hoi I/on 
which Is simply a plait if blaek glass with live! vial 
nttaehid Tin angle litwem thi sky liuige of the 
sun anil tin image n fleet!d from thi artificial hori 


dining observations let Klg I nptesml t tiolar see 
Hon if lb lehhllal sphin inkm tbioiigb tin |>oh 1 
tlon of thi observer Thin f reiiisents the position 
if the ubseivu V hlH /enltli ind HI his horizon 
/ Q the equator P tin. pole and N and S thi positions 
if tlu sun at Its gnilist and hast altitudes nspn 
lively oi nt pomtIons on tin olisiivn s nurtdian Tin 
altltudis being reprismtid by a anil a the dtcllna 



Hons by f and t risputlvilv and the observers latl 
tud< by 1 
lhen 

i=» m« <n 

In order that we may understand thi uu thodH of 
using these equations let us assume that wi have the 
ixpliitrs dati lie. fore us as shown tn Tahir I 
Kor example the obsi rvnttin of April I th was taken 
when the sun WHS ohse rveel to be highest In the lieav 
ins JbiH was nt l to P M east hi n Htan<lai d time 
Thi altitude olu>uved at this time waR 11 it and the 
(orreetton fot atmospheric rifractlou and parallax 
found front table s was 4 if making the e ot res ted 
altitude t=lll TI 1 (4 20 )— 11 46 14 The 

deilliiatton of the aim found from the tables of the 
solar e phe inerls was 9 0 1 1 hi n by use ot the 

f quation 

1 - Hi Li II 4b 14 ) (9 id i )1 

t—90 (a—d) 

The latitude =r 88 1 0 

The longitude of the observers position may be di 
tuniinid by noting the Him at which the sun images 
tlu meiidlan For instance if the explore! s ebtonom 
eter Is sit on eastern standatd time (mean time of the 
" lb roerldlant and the sun Is observid to reach Its 
greatest altitude at 1 40 P M the longitude of the 
plan la 

"6 + 1 .* X 1 2/' = 100 west of Qrimwlih 
Hut tin Importance of exact longitude grows Icsb 
a* the distance from the pole decrease a At thi equa 
tor one (ly degree of longitude Is equal to about 69 25 
inlbs while at 200 miles from the pole it Is about 3 49 
mtles and at I he position shown In observation of 


(an el 

Un h— — iioniwbii'h 
eos f 

It —11 o r then 

sin a sin It 

eis (1 /») — ~ or 

slit it 

1 I) — 7" 0 1 and the re fore 

I = 89 .1) 9 

(living thi itosltioii as 1 1 or about 1 26 miles far 
ther from the poll than tilt iisult given In the table 
wbuh was found by assuming the sun to be on the 
observers meridian at the time of observation Thla 
dearly shows (bit laigi urors In longitude or tlmo 
can have little ilfiet on pimtleal detain (nations of 
latitude In tin polar legions 
Hy a i an ful i xamlnallon ot the lou going obatrva 
lions (all assumed) and the latitudes diduetd tbe 
reader will be com lined that It is possible to fake 
obsi rvatlons Tin ri fot e w hen an i xplorer i eturns 
with his narrative of having iiachtd the pole a tom 
pleti and pet ft it sit of observations and a largo cell 
In Hon of photographs taken at random do wo there 
by have complete proof that he has actually reached 
the pole * If the* exploters veracity Is omitted ftom 
Hie deduction we think th pioof is far from being 
complete And It Is nom the less certain that It la 
very difficult to make It complete 
As a possible aid to the proof the wiltci suggests the 
following method 

When tbo ixploter has closely located thi position 



/>• J 

Mtf t —UBK OP ARTIFICIAL HORIZON IN 
AIIHVO PHOTOORAPHit PROOl 

of 90 latitude by me anH of his sextant he may bring 
his e amera Into use to take a syste matle set of photo* 
graphs of the whole visible horizon with the sun 
showing Its altitude and easting shadows of objects 
arranged in the foreground around the camera 
Sketches 1 to 8 In Fig 2 show the principle of thla 
method The photographs should be taken In such a 
manner as to Include a complete panoramic view of 
the hortxon with the pictures either continuous Of 
overlapping The artificial horlson may be uaed as • 


KAM Kiev WlAMlAftn IIMK 


A, mu 1 III M MM I on I HI 10 no PM UfttlPM April« BSP S MSPM BSP* 



a 4 ft. a f & 

Pi« i PR1NUPLR UNDERLYING PHOTOGRAPHIC PROOF 


SOB Is measured by means of the sextant The ekx.ll 
nation or angle betwien the plane of the equator and 
the iKwttton of the nun must also be known and tan 
be determined for the time of observation from the 
data of the solar cphcmals whleh the explorer most 
tarry with him 

Jo order to explain the methods of tskl&f sod re- 


April 19th which la 44 miles from tbe pole one de 
grew equals only about 0 77 mile 
If it be assumed that the observation of April 19th 
were taken when the sun was on a meridian 8* in 
longitude f/ = *• = ® 1« miles eastward or westward) 
from tbe position of tbs obgsrnr, ws obtain the fed* 
towtaf result#, 


possible aid In this photographic proof It may bs lev* 
pled ia front of the earners in the proper location to' 
reflect the image of the sun ott the photographic pints. 
Fig 8 will serve to make this principle clear B rep¬ 
resents tbs photographic piste. 0 the optics] castor ot 
tbs long, end t the ertifloist horiso*. Thep..if tog sttb 
todeofthsKWi**#!* frifat tjn* tfc gsgto i*. 
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tween the direct and reflected beam* will be 2o and 
ran be measured with reasonable accuracy on the pho¬ 
tographs by means of one of the following methods 
A 

(1) -= tan a In which A Is the distance be- 

if 

tween the images of the sun In the sky and In the art! 
fleial horison on the photograph and b la the focal 
length of the lens 
L 

(2) -- - In which /. la tho total length of the 

360 


panoramic photograph and H la the distance on tlu 
photograph which represents one degree For Instance 
36 

ir 1,8=36 Inches fl =-=-0 10 inch or 1/10 Inch on 

360 

the photograph re presents one degree 

If A =3 42 Inches on photograph 2 Fig 2 then 2o = 
2 42 

= 24 2 or ci —121° = 12“ 6 

0 10 

If tho artificial horizon la not used a straight line 
representing the uvtiagi horizon may Is drawn and 


the altitude of th huh measured directly fiom this 
line 

Photographs showing Hu sun must first have a quick 
exposure with small ais iturc m t colored screen may 
be used over tbe leilh t> g t Hi Images of the sun 
tlcn to get the delude- of th pictui an oidlnary ex 
poaure is ntsdc with lino shl lipd from the sun and 
Hie aitlflelul hoil/nn eemi el I In sun with shadows 
must show lie at le ist tlir of h photographs The 
largest possible niimbet el | h itographs should be 
luken In ordu that a large liunihc i of the plates may 
Is developed aftil the l turn of the expedition 


HYDRAULIC MOTORS AND PUMPS. 

PROF. HELE-SHAWS LATEST INVENTIONS*, 


Poor Hur Shaw FRB, has lately patented some 
Interesting Improvements In connection with a hy 
draullc machine which can bo used elthci as a pump 
oi as a motor and which is of tho type wb rein radial 
cylinders rotate atound a stationary valve having a 
diaphragm dividing Its Indue lion and cduetion poets 
and plBtons within the cylitideis derive reciprocating 
movement fiom an eccentrically situated ring this 
ring being adjustable In position to iroduee variable 
stroke and reversal in apparatus of this kind pre 
▼liiuiely proiiosed the pistons have been defliltcly eon 
nee led to tho eccentric ring but tho present Improve 
ments conalst of a paitleulur construe tie n of such ap 
paratus wherein the pistons an not in any way eon 
nee Led with the ring fiom which they d live reelprv 
eating motion or to which rotaiy motion Is imparted 
h> them 

As a consequence of this detachment of tho piston 
heads fiom (hr eerendle ling with which they are as 
social!d It Is necossar to provide means for main 
talnlng tho piston heads In working iclatioii with tho 
creentrle ling and another Important feature of the 
device consists of an annular ling ei annular lings bv 
which this Is effected 

Fig 1 is a sectional elevation of a form of the ap 
IwratiiH spec tally designed foe usr as a pump 

Pig 2 Is a simllai view of a modified form of Hie 
apparatus sis dally design, el for use as a motoi 

Fig Is on chvatlonal view paitly In section of 
Fig 1 

Fig 4 Is a sectional el vatlon of the sllppu cm 
ployed 

Re hiring to Fig 1 4 designates the induction pipe 
end B the edudlin pipe of a eonstinotion of the ap 
I urutlis designed prlmailly for iihi ab a pump 



Fxci 1 


These pipes A and fl ace oonnee tod lespoctlvely to 
the low and high pressure aides a and b of a central 
cylindrical stationary vnlve c the high pressure side b 
of which Is divided from tho low pressure side a bv 
means of a longitudinal diaphragm rf This cylindrl 
cal valve r has Inlet and outlet porta < and f respective 
ly cut in It, and a cyltndor body 0 Is mounte d to rotate 
uiion this valve ao that the open ends of the cylinders 
h cooperate with those porta as the cylinder body g 
totates upon the stationary valve < The cylinders h 
are arranged In the cylinder body preferably In more 
than one row, and the cylinders of one row are stag 
gered in position relative to the cylinders In the next 
row The cylinder body Is connected up to a driving 
wheel or pulley 1 by means of which the cylinder 
body la, when the pump Is In operation continuously 
driven. Platons j work In the cyllndeis h and these 
pistons carry at their outer ends slippers k which are 
rapable of rocking on the pivotal he ads I of tho pistons 
Surrounding these pistons and cylinders a ring or 
dram m la arranged, which Is capable of having Its 
axis moved by means of the rods n to various posi¬ 
tions on either side of tbe mam axis of the apparatus 
which is, ot oourso, also the axle of the cylindrical 
valve & Tbe mtm of the cylindrical valve c and the 
Amm m am always either coincident or parallel In 
epentton tho eyltadar body a Is continuously rotated, 
Wmm a pfftaMy being provided to redooe 
th* g&M M tbo valve a and tbe drum m 


me coincident the sllpjiers k me.rely rotate in rontaet 
with the inner pulphery of the drum and no low of 
liquid takra | hue If however th dxlH of the dium 
le moved so that It Is situated eccentrically in relation 



t the valve the ieel| locating movements will I 
mpeerted to th plblons J and tIlls uelprnc men will 
cause fluid to enlu tl valve and eyltnd vs from th 
I tjH 4 on the low pustule oi buetlon side a eil th 
diaphragm md lie ex) Hcd thiougli the pile If in He 
high pre smii bide of the valve 

llv thU me inn a eontinuout flow ol lliulei is assuied 
Hy altulng the* lelatlvei positions eif llu -ix s ol Hie 
\ ilvw and drum m —that Is to sav Iv elt ilng lie 
decree of c centrally b tw n tie valv and drum 
the length of the stroke of the pistons lb alteied me! 
tl us an i (Teclive vai isbl stioke pump Is piovld d If 
instead of utillring the apparatus as a pump In th 
manner being disci (bed fluid under presume Is sei| 
Plied thiough one oi olhei of the. passages a and I of 
the, valve the- apparatus will operate as a motor the 
r elpiocatlon of the pistons j < aiming, the stlppiib k 
to so op rat In cemjunctlon with t u*Inner petiphetv 
ef the dium so us to cause the bodllv rotation of the 
eyllnele-t body g and Its attached wheel or pulley ■ 
and it follows that the speed of rotation of the wheel 
will In infinitely vailable at will bv vaiying th 
stroke of the pistons In the manner previously <1 
seilbcd 

Where however a motir Is required It is prefer 
able to employ the particular design shown in Fig 2 
which although operating in accoi trace with the same 
principles as the apimralus before ieseilbcd differs 
slightly In matters of construction 

The differentia In this con traction aie however 
confined to the prevision of a floating liner oi Inner 
drum m capable of rotation within the non lotatsble 
drum m rollers r being Interposed between two drums 
In addition to this the slippers k carried by Ihe pliton 
hoadB In the construction shown In Teg I are ie 
placed In this Inslanei uy roll ih * Thu netlnn of the 
apparatus is exactly simllai to that of t ic form shown 



Tin 3 


In Fig 1 That Is to say fluid under pressure within 
one or other of the passages o or 6 of the stationary 
valve o will cause the reciprocation of the pistons j 
and the rollers $ operating against the Inner periphery 
of the floating drum or liner m' cause the bodily rota 
tlon of the cylinder body g and Its attached driving 
wheel. In ardor to Insure the piston h ea ds , carrying 


either the sllppen, k or lie lolleis » always being 
1 lei up to theii wotk a ring J Is piovtdcd In Conner 
tfon with each lilt tilnc in wlileh ting the heads of 
tt list ns engnge Hits ruiy, alwxvs maintaining post 
tlon mi nlilc with Hi te ntile i inf, or dium m 
Uy this tiiiHiit. th pistons ur ulw-iys maintained In 
prop r vvoi king i latlon to Hi ring oi drum or in 
the, const rue tlon shiwn in Pig to tin Inner floating 
1 ner ni of the ring oi dium 

In old i to i invite agllnst nnv tendency of the slip- 
lets A to-idlur to oi filetlonnllv grip tlu ring wht n 
It hhttic 1* it)/] It d a fete el liihilialloii or pressure 
lulnn It g d \i sli wu In Pig t Is employ d 

In this ease th i 1 fe n | toper j lin-t a smutl piston 
/ within It a si tmg * s tving to k ip the small pis 
ton out until th ie bhiuc lis s sufficiently to over 
(nine thu pi same of th sptlng Fit j lstons plotter 
me hot d light tlire) it h anil th passag s thus fotmed 
tun Into pxssigts b le tdlng to flie Hiiifaie of the silts 
ter / It will thus I s n tint as th pussure rises 
etl Ir toned out of th i less ege s / mid the pressure 
fluid aeeks to lift th slipi t fieni th drum and as a 
cuaec|tic tie the slt| | i floats off on t flint of oil 
«hen oil is Ih fluid with which th easing Ih filled 
I mm ell it Iv Hi ) i sslll u on thu small idston is so 
nine h re elm d tint (lie H|iilig e lu (i|riat to move 
su h mow in nt will chhh Hi plsion to be again re 
|1 nlbh el with oil ei otlie i fluid from the outside eas 
lug thiougli the ) issng U lilt d with n nonretutn 
valv Tli Vru ll tl Pngln i 

IGNITION VELOCITY AND EFFICIENCY 
OF FXPLOSION MOTORS 

Is tide slon mete t <e Hi v I it v t ignition Is al 
v avs much smtllei thin Hi tleot Heal value and 



ran he d<terminid cnly by ex|Hilnunt It depends on 
the quantity t(imposition and Igniting ixiint of the 
gnseous nuxtuics thp amount and temperature of 
conipirsalmi tho position et Hie Igniter Its tempera 
lure and the quantity of lu it furnished by t and the 
speed of the piston I lit velocity or ignition tne lenses 
with the volut ity of the combustible and the sp 
1 roxtmatiou u! tlu pioportlon of the nilxtim to thcRe 
ol instunlancouB Ignition eu vplosion V\lt/ finds 
thsl th veloeltv of r imbustlm nnd lie ifllelemv In 
(lease with the spe.d of ihi piston ( ompiesslon Is 
veiy advantageous ii| to > 2 aiuiosphires beyond 
which |M)lnt there Is dunge i ot spenianeous Ignition 

A roUapsibl* steel dam has says tlu Pnglncerlng 
Record lien lu use for bom time in Hem Ulve I 
< anyun ntai Garland l/tah about tblity five miles 
shove tbe point wh re this sir am eni|tl s into (.rent 
Halt I-akc It 1 b essentially a steel eicst built upon 
an existing crib dam or the Utah Sug-ir ( ompany 
whlih may be lownod to re-dme the wain lev I on the 
upstream side and enable dilftwood md tl >ntlng matter 
that might Injure the strut lure to le can led off In 
order tv place tho steel dAm In position it was neces 
saty to tut down the old dim f t so that when 
the blocl portion had been built its erist was at the 
same heights as that or the original dam Hu steel 
addition Is hinged to the main strueturc In srnh a wav 
that It may be folded Into a longitudinal pis ke t or Blot 
reducing the height about 4 feet and clniliiating the 
danger of water cutting around the ends of tho struc 
turn during floods and wnshlug out tbe canals and 
heudgstea. 
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IS ETERNAL LIFE POSSIBLE ON THE EARTH? 

THE VITALITY OF SEEDS. 


Einev one has hoard of thi grains of wheal whlih 
hact bet ii found lu bgyplUu sanopkaxl and whlih 
h( n Mown have -.pioutcil and giown ilk. ordinary 
wlitut pioting that they lad lilnlntd th It vitality 
foi the UKaiids of vihih In I omi II ilxo Iixh lain 
found whist whlih 1h nil*,, d to lint |i wtutl Its 
pawn of gi tin Inal ton Wt in told that |1untHof\ut 
oiih xotts ht\i lain rak d flout h d found In Gallo 
Roniwi fcitv h and In P ruvlau gia\os claim,, hntk at 
linM 00 j niH I. foie the In a dynaHty 

Many tnullhiH on liotany and loriHtrv contain the 
i hi rth n that nftn \l naive tin In of tlml) r hnv 
hfin harid manv )|i I h if plants form rlv un 
knn n In tl f u at i ft n a||tai I hi Infill ill Is 
that thiHi | lai tn Mtlig fioin hi i its whl li have lain 
doinmnt In tl gtiiind In nlutl a awaiting intiili 
tiona f nor til it tin it g tmlniMon and gtovtlh An 
othir fainllitn hIoiv d, that f th nil i th oplt animal 
organlHinH known at Inltmoiln and totllna or win I 
nnlmali tih h whlih win n d 1 i it 1 n I iln thi Ir vital 
Ity fot Indi Unit pulnilx and limn dial ly la mu i t 
Ivi whin tiny nn plm d in w it. t AhiiillitiH of this 
rhaiaitir whlih form, rlv nut with unit rani ino,t 
inn lid ( IhiuI 11 in ltd to hi ioni.ptton if latrnt 
llli llirnutil dlstlngitihhrd thin print IpRl firms of 

life limn lit Hi r turd d nnd Intuit lu tniinlf st lift 
inspiration in lahollsiu uul oth i | IivhIoIokI al pi c 
isw h go on briskly Hu ihlrf haiuiti ilatu if mini 
fi al Ilf. In tl fnimntlon i f u w tI hmu hi at liaHt th 
rnnllntml ran wal of nils whtili at. tin ilimrnts of 
tisHin In ntard il lift Hi phvxlolognal pro s cb aic 
piifiriupil Is n tg tl ally mil thi nigtnisin t to 
longs i (h i x 1st ni nnl\ l>> i insintiliig niitrlnn nt whlih 
It Iioh pmlnusU si mil lip 111 t is no founitlon rf 
mw tlssui no substitution <1 n w < Its fot thus whl h 
havi dhd hut sunn i Inn nln of th hodv nr k pt 
nits• bv thi 1 stru Hm if th.rihmnta Th hilar 
nttlon of i itnln animals aril the wlnt i Ilf of hull) 
oiih and till huh | lants an ixamphs of irtnidcd llfp 
In lutint Ilf nil | hvsl logl al utlvlty Is aiuHtul 
thin Is no i\ him if nmtt r h twi n th otgnnlmn 
nnd thp ixtiinil wmll hv r siilrntlon transpiration 
or nthorwlg tin l Insld Hit btd> tlun nno i nbfrti 
tlon dr stru tl n u all ml inn r f < II Txatni 1 s if 
latent lif nr furnish d i tot ding to Tl rnaid In th 
b odn 11 ot h and ggH of i lints tnfl nnltn tls and h> 
thi diHliiatid iiifimotla nnd r tlf m nuntlomd abov 
An ot ding to fiitHton Honn! r In hostnis wlun wi 
cxumlm atlintlvilv thi hIiiI s of Hi g tin (nation of 
his (Ih found In nudlpinl flail 1 Rom in nnd filth gmvm 
wp find thill lit i lantn all g d to halt sprung from 
thorn hi i iIh were iisutlly Midi vrrv common wndsaH 
mpicurv hlndWPid coinflow i anil inmninlh which 
would vpiv llkilv ha\ ipi ai d \tn if no midB hnd 
hi in Rown n« no pm uitlon stems to hnvi Is on I akin 
to prevent thi a ms t f wrid s hIh IIiihp hiiptmrard 
ixporlmentH its mhl tlio whlih an brought forward 
an evidence of ti lusmutntlon of upttltH Snd of one 
BppiipH Ih sown i InntH of a illlft ri nt hihiIih appear 
nnd It Is Inf u d that one h|h Iih turn horn trans 
formed into thi ottu l Tor example If I sow Romi 
whiat not knowing that It has lost Its powu of germl 
nation and ixippliH apt lug up T must a< rot ding to 
thte mothwl of rim art h iiiniludt that wheat has been 
ihanged Into poppl.tt 

Thin lilt a of thi longevity of seeds la ho flinily rooted 
li thi mlnilH of n majority of uluratid person* that 
Ihr miiHl almurd i rrore havi bem eommlttid Prof 
llildrihh or Athena rhw the vi llow hoin poppy (Ofo« 
tuui /Tin trail growing on ground from whlih a tlilik 
layu of mint ri fils had Ulily been removtd Ab the 
Htorla iatm from an ant lent Greek mine and had bien 
thiown on thi hit 1 r 00 yiura pnvlously the bolanlHt 
ronrliidtd that tin sit tin of lln horn poppy had lain 
builtd foi tlml liiiglh of tinu This plant Ih rapet tally 
pi ol 1 Hi of aHtonlshlng phenomena An English l*otan 
Ih< Is wild to hnvi found hum pnppliH growing In the 
dlbris of roiks of th mionda y formation which had 
Ihh n covered by a Has dipo t and In have Inferred 
that the plants sprang fiom t ixsll mi da whlih had re- 
talnul thi Ir ill illtv from that it mote giologlial period 
1 Ills ri minds im of an aiHili whlih appiared In the 
PhiIh Figaro at the time whin Ih. foundations of the 
ImHlllea on Montmartio wei laid The Journalist a 
man of silrntlfle education hating wen many plants 
glowing from the sldob of the d.tp excavations which 
wer. dug In the gypsum rotk In the preceding year 
nsHiim.d that these plants sprang fiom seeds deposited 
with the gypsum In the lount or beginning of the 
tntlary pulod milllonH of years ago I showed thte 
nitlih to many well-, dui ati d persons b t not one of 
thim clllnr expremtd griat astonishment or suggested 
'at the needs might have been brought by the wind 
■ni tell a man that yon have been bitten by a fo* 
*> hi will thlpk you deminted but If you tell 


him that you sowed fossil seeds and thiy grew he rc 
lalte lhi famous mummy wheat and dec urn the ottur 
imi. nmaikahli but not improbable 
Now ht us tuin to Htitinunts whhli havi basts of 
ful Si ils of th m iihIHii plant lifim ia s nmtha) 
havi g i lulnuti d nftn lining biin kt pi sixty yiars 
Mmh ins linn madi of th single lx an galhired by 
Touinrfoit whlih lx said to havi sprouted after It had 
lam i humlrtil years in thi heibaiium but other 
brans from tin Hanu pod faihd to spiout when tiHUd 
by anothi i i xp. ruin nti i A lentnry is very short In 
rompnilxoli with thi agi of toten. deposits or tvm 
that of I kviHaii mummies If thi life of si ids Is i n 
tli ly lnunt and (luy in protnl.d from extirna! in 
llui in s by h ing ki pt In < loped \ estate liny should 
lntnllil Iv l tain theli powi r of growth but gnrdt ners 
mil m ilxmrn know that this Is not th. mu 
In IMh Alphonse di ( atidolle sowed In the moat 
fniiialh i om] It Ions foi gitmlnallon many sndH of 
It s sj 11 li x which had lx i n kept fifteen yiais Of l r l 
M|11 1<h not a slngh snd girmlnatid and In moBt of 
lln i in lining 17 HprilPR the number of xeedH that 
si rout.d out of 0 Rown vaihd from t to t 
Similar i suits hav hern obtain*d from rxpeilmcnts 
with th mliiiiMopli inlnial foi nix Infusoria and loti 
f l i In 1*10" Hit lit* is diH ilb d tils ixpirimenls with 
lollfui which hi found In Splt/bcigcn iiiohh In vast 
i limb is U) anlmaleuliB in each grain or 11000 In 
<aih limit of the dilod moss )< xi i rtnu nts with one 
spit Us (Wo itilnohtii oromf r) ytrlibd the following 

I csuits hi pt div fn 0 mimlhx they irtutned to 
n antic si lift h ft 11 <. minutes snaking and slinking 
Aft i I moil Him of ihsic ntlon r mlnutix Immersion 
Ii wnt t wax r ipilr d to lcitoic thill aitivlty After 

.. months some but not all of I hi anlmaleules wire 
rtvlml ly in 1mm ralon extending ovm more than an 
hour md aftri "0 moutliH of desiccation noni could be 
hi ought Inek to mnnlfmt life These eX|H*riments 
iroi el eilv that th life of the inlmalcul.s In the 
dry state Is not thi latiul life of Dcinaitls ilaxxlllia 
Hon hut Is maikiil l>> virv slow physiologh al and 
ill ml al i hangi x which ultlmatrlv make return to 
m inifi st 01 ae live life mipoxulble 
Tn lunjumtlm with \au Tieghem I have made some 
rxpi time nts for the purpose of determining whether 
ot not any peiciplible exehangi of gases occurs be 
twern seeds and the Ii mvlionnunt W« found that dry 
sis ds almmlxil v ry small but miasurable quantities 
of oxvgm and i vhnled veiy small but measurable 
ciuanliilis of carbon dioxldi In other words the seeds 
breathed though \ ly feebly We also detected a voiy 
slight exhalitlon of water \apor 

Hence we cone hided that respiration continues In or 
gnnlsmi whl h an lommonly ligaided eh being In 
the londltlon of late nt life and that the organtemH din 
then l si li ntlon iiuhih The life of such organisms 
thru foi Is not strictly latent but only dormant or 
nlard d Out iiHiillH have been conti stid by adhe¬ 
rents of the theoiv of absolutely latent life Caslmlr 
dc Candolle ohsi rts without supporting the assertion 
liy expi rtim ntal eild.nei that the slight respiration 
whlih we drtiit.d .an cxcur only In fresh seeds which 
havi nol y t pas ho< 1 fiom the londltlon of retarded life 
Into that of ibsolutely lati nt life Yet some of our 
se*ds w.ro siveial years old 
Kolkwlt/ has mently obtained results Identical with 
ours Hi finds that laifutly dry barley absorbs oxy 
gen nnd exhalis carbon dioxide The respiration Is In 
creased by crushing Ih. grains and Is not arrested by 
grinding them and sdeplng them for several hours In 
boiling water or HO ixr cent alcohol Paul Hicquerel 
has uisat.d tliew experiments with a great variety of 
diy seeds and has confirmed the regular oeiurreme of 
respiration and tiansplratlon as long as life remains— 
evm In sunn exceptional seeds which still retained tho 
powi r of gt rmlnatlon although they were eighty years 
old 

1 et us return to tho Beods found In the graves of 
thi Pharaohs The only striking peculiarity In tho ex 
tnnal appearance of sueh seeds la their color which 

I I generally reddish brown. According to analyses 
mad* h> Ronastre In 1828 the so-called albumen 1 
stored In the seed close to the embryo which It sup¬ 
plies with the nutriment required for germination, 
contains several orgaulc substances which remain un 
altered for ages The stare h of thcoc seeds was col 
ored blue by Iodine like freshly formed starch This 
Is a lemarkablo discovery whie h proves that some or¬ 
gan Ir compounds may be preserved Indefinitely, In ap¬ 
propriate conditions but It does not prove {hat the 
seeds which contain these compounds will germinate. 
For germination at least three ooodltloos which hare 
recently been formulated by Prof Gain, ot the univer¬ 
sity of Nancy must be satisfied 1 The food rese r ve s 
must be chemically unaltered. 1 Tbs embryo asat 


st Ill be able to Becrete the liquid by which the food Is 
digested 3 The embryo must remain In contact with 
thi food supply The first condition la satisfied In 
much of thi grain found In Egyptian graves but tho 
other conditions art nol satisfied Gain has diaeov 
end by mleroutoplc examination of sections that the 
embryos of tin Be grains an usually shrunken and dts 
Integral!d and that their Individual telite faU to show 
thi reaitlonB cliarat(eristic of tho cells of living om 
bryos Hence the embryo Is both detached from the 
food ii sen * and unable to produce digestive juices 

Oaln ai rives at the following conclusion The seeds 
found In Egyptian grave h though nppaiently well pro 
Birvid no longer possess the ecllular structure ro 
qulnd for gi rmlnatlon Tin food reserve often shows 
little chemical alteration but th. embryo has under 
gone extensive chemical changes which prove that 
even the retoided lift ol thi setd has long been ox 
tlngutsh.il Gain lias thumified seeds according to 
ago from the appeaiame of thin sections under the 
mliroHiope thus following the successive stages of the 
Internal changes wrought by time In the apparently 
unaltered seeds 

Still mori eenlly Gain and Brocq Rousseau have 
Rtudled both Hie germinating power and the digestive 
diastasis of sc ids of various ages ranging from 2 to 
1000 jeaiB Thi Re.da wire obtained from 12 botanl 
ial nnd art ha ologti al collections and Included seeds 
from anclint Peruvian tombs In general tho dlaa 
tascs were preserved longci than the germinating 
power but In no Instance longer than 200 years while 
no seed inure than J00 years old eoiild be Inducod to 
germinate Yi t men of scientific education are alleged 
to have actually observed the germination of wheat 
found In the tombs of tho Pharaohs 

Thi distinguished Egyptologist Maspero In a letter 
written to Prof Griffon explains thte discrepancy as 
follows 

A distinction must bo made between experiments 
with seeds purchased from natives and purporting to 
come from am lent tombs and cxperimenls with seeds 
which have been found in tho tombs by the expert 
mentira or have been obtained from trustworthy pci 
sons In the former enso the seed almost always 
germinates in the lattei case It never docs so to my 
knnwlodge The Inference Is obvious The fellahs 
adulterate the anrlent seed which they sell with at 
least an equal quantity of new seed, the lattei germl 
nates and the former does not I have found In tombs 
many sends of wheat barley hemp flax and other 
plants Rome of the seoels bad bten parched others 
had been steeped In lime water but many had been 
deposited In tho tombs without any apparent prepara¬ 
tion Not a single seed of any of the three classes baa 
g. rmtnated 

The question of finding terrestrial position is usual 
ly associated with a measurement of altitude which 
has i ither to be taken from the sea level datum, if the 
sea hortxon is visible or from an artificial horlson 
when the natural borlson is invisible In many cases, 
however neither of these methods are available and 
il Is desirable to devise some such procedure as would 
enable the occupants of a balloon, say to determine 
their position with suffle lent accuracy to warrant their 
descent on any pro-defined district whose topographical 
features may not be recognizable If the error of ob 
servatlon Is about half a degree the resulting position 
would be out by some thirty miles Mr C V Boys 
has devised an Instrument to do this of the type of 
swinging collimator and sextant combined The oolli 
mator Is vertical and Is suspended on a glmbal frame, 
the whole being top-weighted like a metronome, so as 
to have a period of swing of abont one second The 
collimator Is provided with a fine scale adjusted at ita 
focal plane, above the lens Is fixed a clear or half 
silvered glass mirror set at 45 deg with the axis of the 
collimator The whole is then suspended in a tube 
forming the handle of the Instrument to which Is at¬ 
tached the ordinary parts of a small sextant When 
looking in the telescope the star will be seen pro¬ 
jected upon th* seals, one half of which is marked +, 
the other — and by having the instrument cali¬ 
brated, these reeding* may be made to Indicate altt 
tudew direct. Without the top controlling weight it 
is found impossible to hold th* Instrument steady 
enough but when the period is increased to abont on* 
second by top-weighting, the angular movement is so 
reduced that by sitting at a table an aocuraev of ooo 
minute of arc is possible.—Knowledge 


Leasts can now be automatically registered la Her¬ 
ns by an Mttvatte penn y t n -thw ei et, maoM— pissed 
tn the poet «*ms, which speoiattr «»•*•***■» 
and sat* tiw sssdw from watttgg. 
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INDUSTRIAL FELLOWSHIP IN UNIVERSITY WORK. 

CO-OPERATION BETWEEN UNIVERSITY AND MANUFACTURERS. 


BY CHARLES MOREAU HARGLR. 


No development of Industrial effort Is more Internet 
Ing than that connected with the search foi better 
methods of doing things The constant attempt of the 
great corporations to secure new Ideas and to Improve 
old ones Is leading them Into new fields That they 
should reach Into the curriculum of the college and 
university Is but tho natural outcome of the scientific 
side of business life The student with time and roa 
terials at his disposal Is especially fitted for search 
Ing Into hidden fields and It Is a curious fact that the 
most definite effort Is being made in one of the western 
schools, the University of Kansas where eleven fel 
lowshlps have been established for the study of special 
subjects These are all in the deiwrtment of Indus 
trial chemistry under Prof Robert Kennedy Duncan 

Prof Duncan thieo years ago called tho attention 
of manufacturers to the need of greater efficiency In 
their methods and suggested that they should keep 
abreast with the times In making special provision 
for securing larger results In magazine articles and 
books he pointed out the revolution of Industrial chcm 
Istry and explained the opportunity that lies In many 
directions awaiting the effort of students Out of this 
came the establishment of these eleven fellowships 
which are In operation except three reee ntlv offered 

1 An Investigation Into the chcmlHtry of launder 
Ing with the object of saving laundered fabrics $j(J 0 a 
year with ten per cent of the proflu 

2 A search for a ne w diastase with an attempt to 
make a new fodder on scientific principles 9 r i00 a 
year and ten pcr cent of gross protltn for three years 

2 Utilization of the constituents of waste buttor 
milk primarily caseins and secondarily lactic acid and 
milk sugar, $600 a year and ten per cent of the net 
pioflts 

4 An investigation into tho ehemlbtry of baking 
established by the National Master Dakors Atuiocla 
tlon with the object not only of improving tho ch<m 
Istry of bread but as well of providing for the assoc in 
tlon of a trained export on whom they could (here 
after rely $600 a year together with a sum to he set 
tied by arbitration 

6 An Investigation Into the constituents of crude 
petroleum, $1 000 a year and ten pc r cent of the net 
proflu 

7 An investigation into the l elation between the 
optical properties of glass and its chemical constltu 
tlon, |1 500 a year and ten per cent of the profits 

8 The discovery of new uses for Portland cement 
and of Improvement In IU manufacture, |! r 00 a year 
and a large additional consideration dependent upon 
success 

5 An Investigation Into certain glands of deepBea 
mammals $1 GOO a year and an additional considers 
tlon to be determined by arbitration 

10 The discovery of new utilities for orone, $2 000 
a year and 10 per cent of the net profits 

It An Investigation into the various methods of 
chemical treatment of wood* to find results of com 
mere 1*1 and scientific value, $1 500 a year 

Blight of these fellowships are being worked out 
the other three Nos ** 10, and 11 have either not 
been filled by appointment or not fully established 
though all are assured This Is the cant tact (No 7) 
under which they are undertaken 

MEMORANDl M OF AGREEMENT 

“For the purpose of promoting the increase of use 
tul knowledge the University of Kansas aceepU from 
the A B C (Haas Company, having head offices at New 
York, the foundation of a temporary Industrial scholar 
ship to be known as the A. B C Fellowship 

"It la mutually understood and agreed that the con 
dittoes governing this fellowship shall be as follows 

“The exclusive purpose thereof Is an Investigation 
Into the optical properties of glass In relation to lu 
chemical constitution to the furtherance of which the 
holder shall give bis whole time and attention with 
the exception of three hours a week, which he shall 
give to work of Instructions In the chemical depart 
mont 

“The fellow shall be appointed by the Chancellor of 
the U niversity, the Director of the Chemical Depart 
**•**, -and the Professor of Industrial Chemistry, he 
■haH have made previously a reputation in research! 

than be A rnembOr Of the university, and shall pay 
«1 Mffuhp teas with the exception of fees for labors- 
*e$y ted MppHee, for whMh the ltetroctlou given by 
Urn teen be take* In lieu, unices m the opinion of the 
tewtetejs fa become excessive, In which 


fcsBor nf Industrial Chemlstiy and h« shall forward 
pLiiodUally thtough (hi Pioftssoi of Industrial ( Inni 
Istry i< ports of the piogrcus of his woik to tin A It 
C Glass Company 

For the support of this fullowship which shall ex 
tend thiough a icrlod of two years from tbi date ol 
appointment of the fellow tin Air Glass Company 
agrees to pay $1 00 |ier ycai payable annuully to th 
university on the date on «h n the fi line hi gins 
cork at the university This sum shall Ik paid hv Hi 
university In montuly Instalments to the holdci ol the 
fellowship 

Any and all discoveries madi hv the fellow during 
the tenure of this fellowship shall betomi (he piop 
city of the A H t (ilass Company subjeit hnwcvei 
to the payment hv Hum to the f How of tin (lit) p«i 
rent of the net pioflts to be lunnuutid at th< ill sir 
of either party thiough the arbitration provided for 
herein arising fion such dlsioviriis It being undo 
stood that the fellow shall 1 m nguided as tin invcntoi 
At any time dui ing the tenure of his f How ship th 
holder shall at Iht option of thi donoi take out pat 
entb at the expense of the doner ou eondltinn that at 
the lime of miking applliatlem Ih re Ini h shall as 
Mign his right to the dmur iiudu Hi ecnditlonb ut 
this agreement At oi betuic the eX|ltitlon of th 
fellowship the business b tvleea ol the fellow mi) b 
secured by the A It C Glass ( ompsny for h t ini of 
three years on condition that the teium of sueli se rv 
lees art satisfactory to both imrtlta ul (nitres 

In the event of n v dlsagieement between th dtmoi 
and holder of this fellowship It Is undeistood ind 
ugr ed that tho Chancellor of the university oi one 
whom he may appoint shall act as arblte i at to all 
matters of fact that his elect Ions shall be binding 
upon the patties at naan and Hat th v bhall obtain 
such decision before having rtcourhc to the courts 

It is also unde istood and agre esl tint during the 
tenuu of this fellowship the holder may publish btuh 
icsultb of his investigation as do nol In the opinion 
of tho company Injure Its interests and that on the 
expiration of the lellowshij the- holdeI theteol blmll 
leave completed a comprehensive monograph on th 
eubjcct of his i scareh containing both what he and 
othciH have been able to discover A copy of the 
monogiaph Hhall be Hent lo the ADO Glass tom 
pany and a copy shall be signed and placed In the 
archives of the unlverblty until tho expiration of 
three years from that date whtn tie unlviiMlty shall 
be at liberty to publish It for use and benefit of the 
pe ople 

Signed on be half of the I nlverslty of Kansas 

Date 

Signed on he half if the A B ( Glass Company 

Date 

Some of the advantages accruing tiom these fellow 
ships says Prof Duncan Is that the university 
gains Increased opportunities if promoting retuarih 
It obtains thm horns a week of gratuitous Instruction 
ftom men of ability knowledge and enthusiasm the 
( hunlcal Dopai tment In particular obtains the cats 
Ivtlc Influence of hese men The manufaeturei oh 
tains the advantages of enormously Increased labora 
lory facilities adequate library facilities a most Irn 
poitant advantage the lack of which hHd seriously 
hampered much factory resean h consultative advan 
tagps foi the fellow app tinted waa at liberty to ques 
tlon specialists In the. dlffuieut fields of chemistry oi 
in other fields of scientific knowledge e-omplete free 
dom from supervisions! responsibility over the weak 
and on the termination of the fellowship the s ivlces 
of a man educated to bis particular needs The fil 
low obtains all the foregoing advantage ascribed to th 
manufacturer and In addition the all impoitant sym 
patheic cooperation of the manufacturer togtther 
with Inside knowledge! of tho factory processes and 
the unlversltys environment symi»(hetlc to rescanli 
also a freedom from all petty Interferences and Jcal 
ouslea of shop people and the pot shot Judgment c of 
factory officials Finally If he prove worthy of It he 
obtains a position for which he had beeome through 
hla training peculiarly qualified 
* Since at the end of three years all work done unde r 
any fellowship must be published fra to the public 
the public thus obtains new Implements of ctvlllsa 
tlon. It Is only through the industries that any use 
fnl dt*coTsry goes to the people The Insertion of 
this eta use bad been occasionally reelried for a time 
bat the donor bfcd always in the end acquleecod when 


it was pointed out that a nail) progiessive tnauu 
loi tute r would find tbie ycais a >111111111111 at ait 

S11 1 this vhole scheme depended upon ay in pa 
tiietlc eoo|MiH ton it could only t> eairteel out through 
a professoi who regnidcd It hh a inert'd tiUHt It wus 
lleiefoie positively ne issho that the Professor of 
Industrial themlbtiy shoull ho rat ue any mal rial 
sense was tone in d gain absolutely nothing othei 
v Ihi his donors would not trust him with the details 
of I In 11 si 1 re I pine ssi s noi would IiIh felliws trust 
1 tin with the tr | ingicss 

the problem of meeting the el mandH ot education 
li the highest in en I at ll huiii time fulfilling 
the rcipimments if th Industrial world Is one that 
Iiuh h 11 made a stud) h) 1 matom lor nmnv yeane 
and II Ih li 11 * v d tl it this Is th meiHt capable hiiIii 
tlon that hHR In n 1 hi li 1 In this country llu actlv 
itv of the 1 1 trim lit mis li in sii) | letil nice) by the 
manufa tun is won v and It lound that the students 
tceomillsh mu h that la worth while They spend 
tlicii time cntliusl'iHtleall) and though none of the 
unde l likings hnv lain complete el the outlook (s fav 
enable feu hi uring v tv pinetlcal iiHults the equip 
mint needed foi the |nv stlgatlons lias been furnished 
inrilv hv thv 1 gulit faelittles of llu university and 
1 utly out of the idd d appieq 1 latlnnH for this work 

nd It is compl tr and s I iitlfie In ivuv particular 
The Intelest manifested hv Hu students who Hhuw the 
gieatiHt nf plciRiir in giving this tlulr nit ntlnn Ih 
of e*apee ihI note anil Ind 1 at h that then ts among th 
)nung men or the universities and colicg s a willing 
1 chs to inlet upon HUih woik That It may be dc. 
ve 1 o|km 1 lo )it greater extent is appannt and that It 
has attracted mnie thin loeal attention la see n from 
the wide seope of the f llowships offend coming na 
they do from the large cities of the hist as w 11 as 
from the West 

qhe importance nf this kind of unlve rslt) work Is 
appn elate el hv the manufacturers who not only make 
many inquiries conirrning the progirss of the work 
In general hut are iger to glvr all Assistance In their 
lowei Many differ nt lines hiv be n proposed that 
have not v<t found the elnnor of a fellowship fund 
tut which will In tlu end material!? The students 
who are working on the virions lln s lie lceognlzcd 
111 the world of entnmci e The f llow who Is studying 
bread making has lain invited to nnkt addresses be 
fore the maHlir bakers aHsoeiitions In several States 
this season and his addresses on (lie chemical pro¬ 
cesses Invclvod In hr net making have been reee lied 
w Itli apt re e ml Inn 

That the unlversllv can do a groat deal for com 
nunc is being lecognlnd md the slut that lias been 
made In thlR Instance is not onlv unique but baa the 
merit of being of dluet use to the. business world 
Prof Duncan says one of the most serious problems 
conn eted with It Is to so adjust the Income ftom dls 
cove ties that while they may bo useful do not actual 
lv inelease lie Income of the f llow This lias been 
the subjcit of manv consultations and will have to be 
solved befou. th svstc.nl eutus on Its fullest suecesa 
when carried on gi ne tally llow ut the donois have 
Inn willing and anxious In every particular lo make 
the ariangonicnt mutually idvantagtous because It Is 
teall/ed that only bv that nut hod can t he lust results 
Ik obtained T 1 llgllali Soil tv of Chemieal Indus 
tiy devoted one of Its sessions lost summer to the sub 
Jett and Pi of Duncan wss th principal speaker Ills 
plan received the cndois no lit of his confreres and 
was taken os a woithy development or plans that have 
been followed In I uropt for similar accomplishment 

Commenting on a recent discussion by the New \ork 
Railway Club on surprise and cfflclcncv t sts 1 con 
tempoiar) rcmaiks that cvpn the best of automatic 
signals cannot puvent collisions It Is necessity to 
take account of the train crew ns is well shown hv the 
statistics published by the Iut istetr c jinm rn Com 
mission in these It was seen that out of the 112 
preventable collisions and d lallni nts during iwo 
ycatB 21 cases wet" due lo n gllge nee oil the part ut 
drlvus to observe signals It must Ik conceded Hi le 
fmo continues our contempoiarv that the li st or 
signal systems maintained b) a good staff of properly 
paid men muat b« supplemented 1» something which 
will teach the drivers Ihe Importnnu of ohHiivlng all 
rules and signals I p to the pres nt tint has been 
nothing devised so good as suiprise tests bv which 
the manner In which signals and 111 <s ate nbeved la 
actually examined and lecordcd It (s a troublesome 
end exasperating thing to do but so Is the surprise fire 
drill required once a week on all passenger steamships 
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NUMBER Or TILES FOR A GIVEN 
AREA 

Thi building contra*tor who at lime a Includes In 
his operations the setting of the tile will find the 
ac(ompan>ing tabic r*produced from the Mantel Tile 
and Orate Monthly of great convenience in airlvlng 
nt the number of tiles of given dimensions and ubape 
lecjutrid for a given utea Alter computing the area 
or the surface to be tiled and having learned from the 
owner oi arehiteet just what si/e and shape of tiles 
are desired it is an easy matter to arrive at the mini 
ber required by multiplying the area in square feet 
by the numbe 1 of tiles given in the table for each 


square foot or surface 

Ne Sh»| 
t Square 
* I tlagonal % 

7 Square 
4 Diagonal > 
fi Bq ire 

6 Diagonal 

7 Squate 

8 Diagonal u 

9 Hquai e 

TO Diagonal % 

11 Square 
Jl Diagonal % 
t? Bqugfe 
Id Square 

17 Oblong 

18 Oblong 

19 Oblong 
30 Oblong 

21 Oblong 

22 Oblong 
24 Oblong 
2 r Oblong 
28 Oblong 

27 Oblong 

28 Octagon 

2't Octagon Diagonal 1 

70 Octagon Square 1 

71 Octagon Square 
2 Hexagon 

11 Hexagon lying 1 
71 Hexagon Short % 

’ Octagon 

42 Hexagon 
41 Hexagon Diagonal ■ _ 
44 Hexagon Squni 1 

48 Pentagon 

49 Octagon 

r 0 Octagon Diagonal 1 

r u Octagon Hi]uar 

T2 Ohlong 

9V Oblong 

r » r i Hexagon 

158 Hexagon Short 1 j 

57 Hexagon I ong 1 

r« Squni i 

r 9 Oblong 

liO He xagon 

8* Hexagon Diagonal '< 

12 Hexagon Square ' 

61 Oblong 

64 Hexagon 

*9 Hexagon Diagonal '/ 
la, Hexagon Squate * 

"0 Oblong 

71 Oblong 

72 Oblong 
77 Oblong 

81 Hexagon 

82 Hexagon Diagonal 1 
M Hexagon Squat e > 

81 Hexagon 

8 1, Hexagon Diagonal 1 j 
S( Hexagon Oquau 1 

87 Triangle 

88 Half Tt tangle 

89 Triangle 

90 Half I rtangh 

91 Triangle 

M 2 Half Triangle 

In legat'd to the above It 
number of tile should be 
breakage and losses 


SI/ Number In 

li I I • Hq cue Ine t 

8x6 4 

t X6 8 

4 '4 x 4 *4 8 

1 1 1 X 4 t/i 18 

1x3 16 

1x3 12 

% x -% 

'AX-L, 61 

l« III. f4 

lijlMj 128 

I I It X 1 1 H I.S 

1 III T 11 It * r h 

2 x - 76 

Ixl 144 

t x4 6 

< x ■* 8 

t x 2 12 

Ul' 16 

8x1 24 

4',x2% 16 

4'q x t 1 It 12 

1 x 1V 12 

1x1 48 

-*<. X 1 1 1» 64 

t xt 447 

8 x t. 9 17 

I xt 917 

(XI 18 2 7 

Ixl 1027 

Oxl 21 1 7 

6x1 21 1 7 

Ixl 1827 

Ox^lfi 616 

6 x 116 1*1 I 

8 \ lit 1211 

r It x 2'2, 14 2 9 

'114x4', 917 

t' 4 xt', 182" 

111 X 4*4 1827 

t X ' 96 

6 X % 48 

4t| x 2% 21 1 1 

4i«x*% 42 2 7 

4 *. x 2% 42*' 

'4 x % T76 

«x v, 72 

1 x II 12 18 2 7 

7x11 1’ Jb 4 7 

xlM' 1 * 76 4 7 

lx', 192 

2 x 2 T 16 41 % 

2x2916 87 

2x2 r I8 87 

9x1 r 11 

6x41, r 1117 

1116x1712 2 r 6 

8x 10 2 22 29 

2 6 16x2 21 *'2 112 10 

2 r It x 2 21 12 62 3 r 

* r 16x2 2173 62 3 9 

llix 2 64% 

I », x 2 108% 

I y, x 2 108% 

1 37 

1 74 

1 47 64 109 9 7 

I I" 61 21917 

1 r 12 249 

1 72 298 

mav Ih> stated that a small 
added ordinarily to cover 


From a study of the concentric annual layers of 
giowth of conifers gtowing In various latitudes be¬ 
tween the 60th and ("ill parallels Lemstroem finds 
that the thickness of the annunl layer varies accord 
Ing to a definite law showing maxima and minima 
v hlch indicate a pet tod of tin or eleven years coin 
elding with tin period of sun spots and auroras The 
differences furthetmore are greater In the great firs 
within the Arette e Ire Ip at 67 deg north latitude than 
In trees growing further south This Is quoted as 
tending to Indleate that the atmospheric electricity of 
the point regions exerts a beneficial effect upon vege¬ 
tation 


ENGINEERING NOTES, 

A paper read on waterproofing by Mr Myron H 
Lewis bgfore the Municipal Engineers of Neff York 
Is now Mrued in paiWffiikt form I be author limits 
atteaMos Is those bstne hes of work d< fined by him 
ns wftirpr >oflng engineering which relate partleu 
larly to means of protecting stmctuies against Injury 
by water and the occupants of structures trim disroot 
fort t)jie te the penetiatioti of water He considers not 
only methods of treating various substruetural ton 
diUons but also the treatment of concrete so as to 
make it Imperils able He discusses the treatment of 
the materials and that of the structures In which they 
are employed be foie auel after erection abovo or be 
low ground anel in water Mr Iywis Is quite right 
in saying that defectives waterproofing Is almost worse 
than none He 1 h an advocate of tho axiom that the 
last Is the eheaitest und In addition to theoretical con 
side ration hn goes ihorougkly Into piaitical details In 
a mantlet wltleIt we nr sine will Ih> appreciated by 
our readets The value of tho paper 1 h enhanced 
bv varlom sp<ellieatlons for watcrpiooflng work In 
eluding those adopted for the New York tapld transit 
subway the lying Island Katlroael tunnel and eon 
crete bridges on the (hleago inel Northwestern 
Hallway 

The following fointulas fot estimating the approx! 
matt weights of biltlges of dlffeient tviies (up to 990 
leet HpattH) have heen obtain d ftom actual eeinstrue 
lion and if there is an> ci kit Ism to find in them it is 
that they arc too close an appioximatlnn The term 
Hot Metal Bridge applies to a stiueture having a 
f olid bit kle plate Hoot lystem and stdcH sufficient to 
provide protection fot rlv r ami clhei ttuvel under 
ncatli satin dutlng tin transit of hot metal from fur 
naees to tlu mills (1) Otdinutv pin connected 
through truss open floor Bystem single track W == 
" r 1 f 00 1 (21 Do Double tra k W — 12 I* i 

1000 I (I) Double (lack through tnisa pin connect 
id nolld floor avalein of finnan tenttil hot nietut btldge 
W = It, I -| 2800 I (4) Ordinary deckplate gird 
eis single tiack open floor W = 1(1 1 1 10 1 ( r ) 

Do Hot metal W — 12 I' f I 00 1 Where W ^ 

total weight of steel work in pounds and I — extreme 
length In fit Based on a live load mmllat to ( ooper s 
(lass 6 >0 hut with paitlinluly h -»vv loiels on cars 
suitable for hauling me til around l’lttsbutg l'mieed 
Inga of the Engineers Soenty of Western I* nnsyl 
vsnla 

In addition to the hades vladet t of whl It some par 
titulars were given bv its I re ntlt engineers are it 
be uedlted with the boldlv deslgmel steel btiilgn for 
the new railway fiom Tiro us to the Tmktsh tronlbr 
This struct uri Is about 700 fit long ind s tins a 
ravine some (00 reel flora aide let side anel 111010 
than l. r feet deep at the IowchI point I lit rglng 
from a tunnel at ckhet a de railway trains will trn 
verse clthei one ot four glrc'ei spans aelording to 
direction and then pass ovet -in ueh of 2(2 fe*et span 
with the Use of 78 feet this anh being of th thiee 
hinged type The five glrdct s| ana each M feet long 
are suj toiled on loftv nusonr> piers Ibe whole of 
tho steel work was ptepated in the yard of the con 
Hatting firm In I’arls and transported thence by 
rail Considering the exceptional facilities possessed 
by some of out Northeast eoaBt and Scottish Aims 
Tor the eionomlial production and shipment of stinc 
tural steel work It seems a little strange that an 
inland French company should Ik able to secure the 
work Of course there may be special teasons for this 
but in any event It 1 r well thal British Industrial eon 
terns should recognize the enterprise and marked 
ability of their friendly rivals In France 

A quantity of water which is rich In Iron Is now 
being used for town supplies In Germany and In these 
easts the process of preliminary aeration Is resorted 
to In ordor to remove the bulk of the dissolved Iron 
salts It Is maintained by Mr Otsten of Berlin that 
such watu Is liable to teabsorb lion from the mains 
and the subject has been vigorously debated Dt 
Noll supposes that the reaction which takes place may 
be explained by the following equation As soon as 
the protective coating on the surf&ce of the Iron Is 
worn away and the metal Is exposed we have Fo 1 
CO, + 11,0 = FeCO, -1 Hi and if free oxygen Is pres 
ent In the water a separation of Iron hydroxide takes 
place causing a deposit in the mains In this cast the 
catbonle acid Is liberated and further Iron Is dissolved 
or the uiono-carbonatc of Iron may he converted Into 
bicarbonate If the water contains an abundance of 
oxygen and but little carbonle acid gas a re-comblna 
Mon of carbonate of iron with the water cannot occur, 
but the amount of hydroxide of iron formed in tho 
mains is larger If but little oxygen and abundant 
carbonic acid are present a large amount of blrarbon 
ate of Iron will be formed It is pointed out that in 
the Hamburg waterworks since the substitution of 
filtered Elbe water for the untreated river water both 
the east and wrought iron mains have been strongly 
attacked, and Dr Noll suggests that when river water 
was in uae the organic matters present tended te torn 


a protective slimy coating on the pipes, which pre 
vented the aggressive action of the carbonic add The 
theory of the reaction put forward by Dr Noll la stated 
however, by Mr Oesten to be Inapplicable in the case 
of the Berlin mains—Times (London) Engineering 
Suppleme ut 


TRADE NOTES AND FORMULAE. 

Quick-drying Paint—10 parts yellow wan, 10 parts 
linseed oil r parts dammar or rosin 8 parts of turpen¬ 
tine 

Alloys Casting Dt llcate Shapes 
Bismuth 6 6 2 8 

Tin 3 2 13 

Lead 13 3 1 6 

Alloy lor Marking Gage for Printers.—1 Copper 
100 /Inc 11, tin 10 2 Copper 17, xinc, 2, tin, 1 

First melt the copper throw In the sine, wrapped in 
paper thin the tin and stir with a stick until the alloy 
in of uniform c onslstc nc y 

To matt aluminium immerse the object In strong 
soda lye until gas bubbles form copiously on its sur 
face tlnse It lay It in strong nitric add and rinse it 
ngaln The object will by this m< ans be given the ap- 
)h aranc c of matt or frostc d stive r 

Embalming Fluid for Animals, Corpses, ate —Make a 
solution of so paits of |>otash 60 paits common salt 
70 paits saltpeter and 160 paits of alum In 6 000 
parts of watu heated about 120 deg F add to this a 
second solution of IK parts of Haliryltc add in 6(H) 
lwrts of mdhvlatcd alcohol To the mixture add 60 
paits of carbolic add and 1 800 parts of glycerine 

Luminous Paint Mix 100 pArts of carbonate and 
phosphate of lime (cbtaincd by healing or calcining 
shells) with 100 parts burned lime then add 29 parts 
of taldnpd sea salt and * to r 0 i>er cent of the entire 
quantlt) (1 e 66 to 112 partB) of sulphur finally ad 
mix t to 7 pc r cent of a luminous substance made from 
n combination of sulphur with bailum calcium stron 
Hum magnesium 01 aluminium) added and mixed 
v tth varnish 

To Color Povdtri with Aniline Colors —Add hydro 
1 hlnrle ac Id to a dilute solution of watt r glass as long 
rh any prec lpltale of silica Is thrown down transfer 
tho later *0 a filter and wash as long as It continues 
tr absorb soluble matter A solution of an anilln 
color is then poured ovu the precipitate the coloring 
substance will be almost completely retained by the 
silica add after the piedpltate has been dried we 
lave a coloitd powdpr whhh can b ground up with 
dissolved glue or gum for use In printing wall papers 
dt 

Aluminium Bolder (according to M H Lauron)— 
Me kid nlumlnlum Is cove red with a layer of phosphoric 
add acid sodium sulphate or other add salts and 
thin the mdals serving as Holder added Aluminium 
Solder for Win and llulr Objects 9 parts aluminium 

1 part copper 4 parts tin 99 paits aluminium 1 pait 
copper 2 parla bismuth 1 part /Inc 1 part tin solder 
for larger objects 99 parts aluminium 2 parts copper 

2 parts antimony 1 pail bismuth 1 part rlnr 60 parts 
aluminium II parts coppei 19 parts antimony 10 
parts bismuth 2 parts tin 

Colored alcohol flams* for stage purposes funerals 
d< Dissolve according to the intensity of color the 
flame !b to display in a mixture of 90 per cent alcohol 
and petroleum 6, for white chloride of vine or chlor 
tde of magnesium, yellow nitrate of ammonia Chile 
sattpeter or common salt pink and orange chloride 
of calcium chloride of lithium separate or mixed pos 
slbly with the addition of chloride of strontium and 
dissolved in the strongest alcohol red chloride of 
strontium pale green boracli ac id dark green chlor 
ide of copper violet, chloride of edpper poured on to 
cotton wool soaked with ammonia, by the addition of 
chloride of strontium chloride of calcium or chloride 
of lithium, the shading of the violet flame may be ef 
fected dark blue mountain blue or blue carbonate 
of copper kneaded into tow, soaked In alcohol and 
acme ammonia poured over It faded pale blue, 90 per 
cent alcohol with no addition The solutions nre 
cither allowed to burn by themselves in enrthenwnre 
saucers or bunches of dry tow are placed In theRI to 
serve as wicks 
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GREAT BRIDGE OVER THE RED RIVER. Inc ic use d h n e the iml f i h«* ab v iniimiHl tallr nd lut k aid m i I si It' (1 i Is a 4 fool f 

IN INDO-CHINA length Hv r axil of th flesh tg which o m In this In li fiotway \ III h lb huiioi! I I v a bit ket con 

An enterprise* of considerable* scope In the french rlvei and are quit not woitt> spe tnl |i caiillcts strn li n Iv Ing ntxl 1 f lie nitln iuit f tl bridge 

provinces of the Fztreme Orient la the new railroad were required li bildte building at thin foint lb Th rallmd lulls ar lal 1 on longitudinal timbers 

line known as the Yunnan system Ttao already exist work eeuld enly bv earrl d cut during tl icrlod v and arc j rovldcd with omienaatorh so ae to allow for 

lng ralhoad In the region of Tonkin In Indochina tending ftom O I >ber to Alav und work had ti h xianaion of the rails There ate t n sueh devices 



THIS FTTH HTBirrymiK Bt in B\ FIIKNC H KWHIBKKnb ( ONTATKM 19 MPAHB ANP HAM A TCVIAI I KVOIH OF B M4 FKKT 


1 HI* URL \1 I \M1II<\I<R RUT RO\l) HKIDt.l* «)\1*R nil RM> KIM*tt INDOCHINA 


will be farther extended by an addition which Is some 
what more than Its present length and is to run across 
the frontier and through Chinese territory The two 
branches of railroad constitute a c -mtlnuous line some¬ 
what over 500 miles In length At present thi Hal 
phong Hanoi haokal railroad extends from the coast 
through the Important center of Hanoi and thence to 
tfca Chinese frontier, continuing from this point by 
the new section of line which is now In construction 
Ohs of the moat Important features of the new road 1s 
the great bridge erected aerosa the Red River which 
**■ n total length between abutments of 5 544 feet 
and Urns ranks as one of the longest railroad brldgee 
In the Old World. The Red- River, even at the sea* 
Is of a considerable width, and dur 
"» the high-water periods this width la very much 


stuped tntli ly during the* i hi if the year owing lo 
the freshets which tovei this period 
The present const rue lion Is known as the Doumer 
Bridge being so called from the former GovernorQen 
oral of IndoChina It Is of the cantilever type this 
being found to be the best adapted foi the prevailing 
conditions In the Red River rhi contract for the 
work was given to the Daydf and P1I10 firm 
The bridge contains 19 spans It consists of a series 
or cantilevers supporting parallel trusses 248 feet In 
length The alternate spans measured briwton cen 
tert of piers are respectively 350 and 129 feet In 
length The depth of the cantilevers above the piers 
Is 56 feel, at the point of Junction with the suspended 
trusses the heigh! decrease* 20 feet 
The msin platform of lbs bridge Is used for the 


along the whole length of the brldg and they arc 
regulated foi a range of 70 deg ( As I li strnlgl t 
Musses thoy have a len|fh of 118 fo t 4 In hi f. i 
uniform height of 20 fed and a i tangului se tlon 
As to the width the main beams f th bridge lm 
1 feet 10 Inches betwotn cent ra leaving an Inn t 
space of H feet while at the outside 1 h he tut wav 
mentioned above The total width of il bridge be 
tween outside ratlings is 26 fed r Inches 
The bridge Is carried on 18 piers and tin v wer built 
by the compressed air metallic caisson svstem going 
down lo a hard bearing at a d pth of 108 fed i Inches 
below low water level At the base (he pltrs have a 
rectangular area of 81 Ret r inches bv 14 feet 
Inches terminating In a semicircular section at the 
ends This section prevails In the pier for some dis 
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luiio ibovc water 1ml but it is diminished at a point 
i in flu bridM strut tun and at this point It baa a 
i tanj,ulai s tlon of Home what small' 1 dimensions 
h Mini bottom to tip the helj.lil of tin pit r Is wry 
min 140 li t 

llu m it i Is In tin ilwrtl • ti t and its w Unity 
ill ft t | 1 s innd win li ills b l\w<n lum mid 
Novi tils i wus aH w lit ulv miiilloind in obstaili 
In the iiinslruitlon of tin bull, l udi i til si lonili 
tl ns tin wink had ti la in it M d so that ll (ould bi 
inildlv miruil rnwaid ilcriif, th low wal r pilods 
mil ntlnlv s isi ii I d It ■ ill r st of tin war An 
oil i i Ini Is tl it luriitf, tb IiIMi watir p rinds a 
(.nut nunilitt ol tlml r lift on f t In b ngth pass 
down tl m t so Hint Hi |ius must In irntiitid 
fiom damage dtimit, this pulid In th Intirvals win u 


r R I C T I 


THE 


work in being larthd on Darin* the working season 
from NovtruUr to June tho (ongtruitlon had to be 
therefore pushed an tapidly as posslbli and for thlH 
purpose there wi ri imployed betwwn 2 000 and 3 000 
natlvi work mi n who win dint tul by 40 inglnpcrs 
it fori nun In tin i oust rut tlon work of tin pit rw by 
nit ms of the laitoioiiH Hi working iqum extended 
for a length of ovtr I tlf a tnllt at a Him An ixtcn 
site plant hud b m (intnl on Hhore wlilth Indudid 
ail Iht inathlnt shots newssary foi the work besldiu 
mi eliitin | lant so that the whob of thi Itrtdgi work 
i ould lx | tin Id d with rlntiU llf,ht Tin lalHHims 
for th« IX |il ih *ind thi two nbiitnunts win all siink 
in two HiaHiuiH ftom Octolici to Mav In each < rri and 
this will htw an liha of thi lapidlty of tin work It 
Is also to b« rtinuiktd that all tilt natlvi labor cm 


ON C L U 


R PRINCIPLES OF DE 


ployi d on tho bridge waa previously untrained 
The method used In the mounting of the Bteol work 
of thi bridge by means of MrafToldlngu will be re 
marked In our engravings one of whUli shows the 
bridge oh It Is nearing eorapletlon As this work had 
to In tarried on rapidly during th< available period of 
the year thi constitution Him made use or a movable 
scaffolding under the bridge which left a space of 80 
feet In tho liver for navigation tthou one part of 
the constiuctlon was finished the scaffolding was ad 
'amid to the forward pail ol the work Foi tbo upper 
part of the work then wen used the large ending 
gaiilrys shown In the cngiavlngs In the present 
bridge the total weight of the steel work Is r 700 tons 
and there was meed in all 2 22 i 0(H) cubic feet of raa 
sonty for tho pieis and abutments 
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BY J. RICHARDS. 


In a late lettu from an eminent designing engineer 
In Htigluml th m Is the foil wing rimatk 1 do not 
like fiietinn lint h s und mar mid r any Inum 
Stamm mliiiily limn in n d mIj.ii whin th It fune 
Hons iHti b attaint ii bv th i m ins This I ton 
idw to In h limit ton opinion Htnong • nglm is and 
m (hunt m and iitisld ting the niiitv vtiv uselul fune 
ttons p i formed tv thise lute lies It Is urtaenlv Him 
ti | to el to m nt analysis of Hie matter to find out 
wli 11 In the faults lie 

lh ginning g mil tllv so to siuak Hie ir purpose Is 
to tiunsneli power und motion by tiaitlle lone or flic 
Hon as lias Ism done lot eintuiles by hands In a 
wry satlsfaetoiy matin t Hie conditions of operating 
b lng nut h th< sun m n atly (be same the main 
distinction being that in stei| ping end stalling the 
cumulative tia 111 foi < ih In (be eusc of bands at 
mined by tin extent of unit In eonlnet and in the 
i uh( of lull lies bv I lie amount of pie ssnre between the. 
tuutlli Murtaws Ibis imposition h lug om of fait 
n els no ells ussl n but e til f this ft t out h h w rol 
lat) at mite It slgnltbame Hi k v in fact to the ittt 
pi dim nts und bail r pntutle n of til tie ti elut hes 

In thise of wbatiwr kind the ttgagi me nt and the 
tiaetlle fori i xi Hi d in both fumtUns of ptisum 
so also Is Hi It <ndtn mi< but this latte r will be 
considered fen I her on 

tlet sse h "ti i sre avwt 

I'ressnie on the suifn s is also u ointnerelal expo 
mill of trie tlon elut It s Th Ir dime melons and cost 
I tonsilm I ate Inv is I> is tb pussure to In in 
dun el and in this fait llis th Im title to high and 
il slim tlw irtsHiiMH A small elutili one eif IK 
In lies dl-unetir foi (XHmili capable of tt*tnsinlttlng 
0 hots |ow■ i is apt to he w girded is a wonderfully 
111 l< u( lint 1< nte nt and so It is hut It e art le s on Its 
fa i tin maik of Its own el stimtion It annot en 
dure 

tiunuilt/tng fuithe t we 11 ml tbat tbioughout the 
e bole Held of machine bi Brings preaaute Is a cocfll 
dent an to speak of indutimi and go id pi rforman e 

I xieptloiis mil' be pointed out ill the iaae of slow 
mow mint but Hi ruli bolds good nnd has full reiog 
nltlon In the mod in method of ImreaHlng Hu sur 
fa i a of lH>arlngs wlib It Is the same In effect as re 
(lit lug Hie unit of iMsattre 

Rei ttlngagtln to the xami b named suppose that 
the t In rse power Is to In transmitted to a Hhnft re 
cole tug st a ini ef 00 m volutions j er inlneite and 
tb fib tlon elutili Is to In substituted bv a baud This 
latter woul I for e xami li In Hi inches wide on a 
lull v i in lies diameter nnd the frle tlonal eontaet 
silt laee be not less than 00 liuliis of ate a moving 

II out I '00 ft t pet nilmiti In tile east of the frle 
Ibm e lute li tin ares of frutlonal eontaet would be 
lethaps an eighth as mu h ntd the wine Hr half as 
much so the lompailHOii of contact would be as Hi 
t I and the prissitn to produce a given tinctlle cfTort 
\ < uhl 11 In the aatne proportion If the pressure on 
the band was 2 pounds pet Inch that on the clutch 
v emlel be 1- pounds per Im b 

1 In si qumtlths ire roughly assumed but as a 
II liter of fact will I think come within the field Of 
ommon practice On of the conditions Is destrue 
rlvc the other Is e miming but this Is not all 

Suppose (hi two imans a band and a clutch arc 
ti |n rfnrm the same wotk and to In frequently stopped 
nnd started the band to be shifted to a loose pulley 
fe r this puipose Hiri will arise a further distinction 

one of Importance that has to do with both per 



formance nnd endurance that Ih the time or rate of 
engagement or in other firms the control of pres 
Him In the cas of the bnnd It must In shifted by 
degrees and by d tl ettni edgiwlse to wind Hpirally 
til on the pulley io b driven the Increment of area 
and eonseeimnt slipping which Is an essential feature 
has to he euniulatlvi nnd gradual avoiding overstraln 
nnd pressure It Is tiue n clutch nn h engaged In 



big 1 Suggestive Diagram of Momentum of a Re 
lipriMUflng labh nnd Kotee of a ( out rolling 
Frle Hon C lute h 

the same tnnnne l but It need not be—is not In any 
but exceptional enscs 

oi hi a limn in .h ro n. owscowi 
(n the two feiittites pointed out wi tan see tho 
muses that haw eatned fiktlon clutches their bad 
uputatlin Th ie are other Impediments such as 
cntilfugal force frequent and unequal adjustment 
with mute that could be named hut (he Int nslty of 
picsnuic and its lingular application aeeount for a 
want of imhirauee the ehbf fault of frle lion elutehes 
Hus compendious screed Is nn rely suggestive A 
omplete analysis tint unbraced all the elements that 
enter Into ltletlon elutehes would call foi giaplih 11 
lustiatlon and consume more space than la at present 
at tnv dls|Misal hut the game Is worth the candle 
II II will contribute to a new and Improved form of 
these Implements so widely demanded In modern eon 
sit etc live aits 

IIIHIIION Of fRIITION HI RfAC fH 

In the preceding paragraphs the premises assumed 
related to two features—an admissible unit of pres 
sure and the limit and time or rate of applying this 
pressure —hut there are other conditions of opeuatlng 
to he considered before preceedlng to constructive do 
Hlgn 

One of these 1s the position of the friction sut faces 



Clutch Engaging in a Predetermined and Con 
trolled Interval of Time 

Those In practice can vary from radial or normal to 
the shaft to parallel therewith and do so vary In prac¬ 
tice In the case of radial faces the pressure to en 
gage a clutch must equal that on the frictional faces 
and this intiodmes what are commonly perishable de¬ 
vices, besides the wear at any point of the faces Is as 


tho speed at that point and Is unequal tending to a 
curve of equal tangents aa It Is called 

Such (lull he h are employed only for light purposes 
hpianse of the reaetivi strain on setting gearing so 
that Home angle Is chosen not only to re (line re active 
strain but to secure conrintric wear and more uni 
foimity of sut fare speed 

In elutehes with their frictional surfaces parallol to 
a shart and exc lulling embrae lng straps or biakcs the 
tiHtial e nostriie lion Is an expanding Interior member 
with great pressure and toggle abutment against the 
renter or nave also sometimes by colling springs and 
In other ways but always with Interior pressute and 
eoiiimonly meiallh frle tlon faces 

These features may not at Unit seem directly rein 
vant to the present BUbjeet but are so nevertheless if 
we an to reach a logical conclusion ind clrcum 
stances point to file tlonal faces oblique to the axis of 
ie volution anil of Hueh tnittaiathm as will permit In 
Btant and automatic nbase preserve comentrliity and 
at tin same limt liiinasi thi unit of pressure by the 
widging action Stub an angle foi these faces should 
is 20 to 30 degrees from thi axis 

HM1IW1 OK f V \< IV MHIIAXISM 

The next feature to be noticed Is what we may rail 
setting or engaging mechanism This must in all 
ibhcs overcome a ionslde rable resbetanip and In most 
cases sustain resistance through collars or what may 
I (ailed running Joints or bearings that are apt to 
lack endurame and involve a considerable mechanism 
Taking into account the many nnd varied devices 
employed In setting wo find that velocity and eonso 
quint wear is gme rally their fault and while the 
strains or pressure cannot he avoided we tan reduce 
wlenity by connecting through thi axes of the shafts 
on which the clutches arc mounted 

I his latter seems to be the best manner of operating 
friction elutihes proved by Its use In marine and 
other winches also in winding and hoisting mac bin 
cry Reasoning lnferentlallv there ean be no doubt 
ol the advantages possessed by this method of ope rat 
tng through the axeB of clutches The details are re 
duced the pull ean be compensated and the velocity 
slow enough to maintain collars on the Betting rods 
These remarks apply to any ease where the ends of 
shaftB are available which by proper design ean be 
almost anywhere The subject Is much wider In Im 
portanee than would be Imagined It brings to mind 
an Incident of twenty or more years ago when a 
shrewd lathe man was observed stufflng his cap with 
waste and In reply to a question about headache said 
No it Is those Infernal filctlon elutehes on the coun 
tershaft A piece comes down here every little while 
t suslly on the top of my head 
In all these contrivances for setting clutches such 
as cones wedges toggles ef ol there are always 
pieces to come down come out or come loose and 
Iraetlee especially In hoisting and lowering gearing 
tends to the center rod and a through cotter connect 
lng to the movable clutch member 
Prov loua to any re marks here upon constructive fea¬ 
tures It Is thought best to go over all the general 
premises and operating conditions This Is not an 
easy way for either the reader or for me. but it la the 
best way to get at the subject understanding^ 
tub rvuAeiivo or clijtc hm 

The next element or feature to be considered Is the 
setting or engagement of friction clutcbea—the most 
Interesting part of the problem and from which may 
come copious suggestion for construction 
In most cases the work of tbs clutches, or the re¬ 
sistance it may be called, is regular or at least uniform 
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and determinable, quantities that ran tx computed and 
demons! 1 at ed with Iheii limit and diarc< Opposed to 
this la thi Hat tile forte of the dulih hut thi adjic 
tlvea above do not apply to this or nt Irasl ti< not ap 
piled to the setting or < ugagt tin nt of tin Mutt his 
Tbla in many lasts Is |h rfoiin.d hv hand and without 
any rule whatever ot any tare 

There are liow< v11 mu haw ldi 1 tngt of usi s tnd 
adaptations that it will la non suan to hhruuk a ton 
creto example suth as the stopping and ri\irsal of 
rtt Iprocatlng mat hints—a nit In I pi ui tug mm him foi 
example which at this tlnn is iht hiibjc. t or ixtmslw 
expt rlinent Hmong the make is of mat him tools In thlt 
and othir tountiha It Is In ixtmditl ust anil nfTttts 
dlrutly tht tutting oi iflidiw tlirn or winking with 
such a mat hi tie Obviously tin innnin i of piutti ding 
should be by mnstiutllng n diagram as m Tig 1 rep 
resenting the two opposing fonts 1 Iht ]|m or mo 
mtnturn for tht miss or tnbh of tht mat bin and its 
load and K tht line of leslstatui by a trlitlon ilntth 
toovinome tht iiiomtntum stop ami rewisi tin mo 
tlon All tin quunlltns hum loniputihl In a pat 
titular ease but this Is not ncussarv Inn so tht 
dlagiam Is of use only to lltustiati whit 1 h muint and 
omits linos for Inti tin and nvuslng lilt turn il ic 
si8tanre of tin w ivs nod so on 
Ftom the featuiiH nlit ndv disc iism d tin nadei will 
bt In tin way of plotting to sunn ex ml iht 11m It 
after A is assumtd and is on tin load of u logitnl hoIu 
tlon and kty to a suitable tonslimthm 
The lint 4 as it mat kid Is a dt flint md t ompu table 
one from assumtd or known quant It ns and obviously 
t te lint It must bt tin npposlh hi tltgut oi nmi but 
must (ontaln eiitnlu tmidltlotih oi fintois as follows 
(1) maximum leslslantc required IJ) a limit it Ion ol 
tone to guard against ovnstruin and niddmt (1) u 
cumulative iatt of uststamt with Inn mint .ts indl 


< Util h) tin dines. 14) how miuli llu line II tan bo 
n odilitd to save tlun without Imparting hlnuk or darn 
im to the gi nlng uiitl pailh 

I lie hint mum d fatlui Is on< of expninunt and In 

Hodiin i itiml h i ot a t oust rut tlw niton nniiu ly id 
l> st ilih m ans to ihingi and ngiilati III itsisllng 
foite in tin llu /> 1 hi*. Ins to bt \aihd In suit dif 

•'it til spntls now loiniuuiilv |>io\ldttl t u In ni tal 
planing mat hint ind it quins s ttlng hv sound and 
sight thus t (instituting i pteiillai list but in ixt n 

ht one that nubiiits ill dlflluilt <ondltinns mil Is 
(hit tl ft i this ison 

II o hipp ns howi\ l tbit tht film Hons ill It 
within tilth tliiip and (hunt I mt t liaiilsin a will 
now In htmn hv thi driwlug rig i 

Tin disgiam rig Is pitpantl to show how th 
pint ding ft stun in iv Im i llllcd lulo opt istlvi (1)1(1 
It Is not liihndril foi mm tnd ail ills of i with nmi 
of lonhlinitlvi dtslgn F blowing out tlust si \ 1 it 
ft st lire s Hit n Is lust tin in ltd (outsit it t taking 
It to a< fount th hpati md spud if right slid h rt 
In Its on 4 snd It Hit ins ul imilait u about tquil 
und tin iiatlllt toiti of tin ilntth ind lalts is ibmit 
Hu asm* mil liking Into m<mini tlit mimed eontmt 
tf tin In it. hv n i on ol e uliitiigil fon 

The pull is m ilvwhiils 1 huiI It fmm mu miiiihn 
tf ( uh tlultli and with llu limit iiiiiiiInih O ind II 
hsvt wdis of angiilni sidhw lo tmnnse stiifness also 
to pe mnt housing tnd pi oh t ting tin putts Th parts 
(. and H an pintihallv hut om hut art In two rnrts 
to limist th eotler / whhli nlidts on snd dtlvts III 
shaft f whhli loiuutts it / to Iht mntlihi lo Ik op 
t tali tl 

Iht hitch mini mini whhli tun he fniui U Inch to 
1 hi h is hv mi hum ot tin t nl i h 1 tod A mow I hv in 
istillitlng sum nut tint hit. a motion • a<li w tv hv 


haud oi lajqHls ind Is fortnl light nr left by a stiong 
H|ihig and plslon V tlist has a tumulatlve font tnth 
w tv hut ngululimi i it inn sml slso ss to langt 
Die Him fat Im is hv m ms it i liquid In the lylindti 
V that must flaw fnuu iht top to th hoitnm as thi 
plslon uses ind is llu i lui I < ng im llu linn Im lng 
i.gul ite d hi a sum v th \ t n in l< Ig , The 
liquid Is liu lo (low upw in* light i lug lain In 
the piston is swn llu is pnnil 1 sn teljustshh 
ontlolling font Hut Is pui li uuiorniil 
riu mrig i of this ng ighig mol it n m tl Mini of 
in stii Hull (in h npplhd on lit Mil he I d 
i i min d i I u iv li slips ui I which tin 1 sit 

i nil ui li I is Hi I im m tit of do Ini Hu 
ihit li s !«■ liv l md must hv ith i hsnd ot powu <s 
i ui v iciit im ps ul Urn ot lit nils tin \ tin liuhh 
I h iiiiiiu (1 Into a Hon i id hi|m d Ih dlsiingu 
i him l nl ni is ih it llu lutili s uigigi hi pndi 
l i u Im d mi md hi ills i s|nt din t I nun nil 
n i thodh hltlu Ho itUmpt d si tu is I im awuri 
II mill foi Hi lit Hi uni fi II pislllou anil 
I ind ol iiaiilh inn ilil in Hud f filming md m 
d nl sll (In ji ills u th sul jt I if milli 1 (mistiui 111 
di nil si long is th pilmtph ui mode ot opuiHilg 
i k< 11 in vltw r mi mhi ling the subjnl is lib tlon 
i lull In s lo i pi i lie nnprixaihig in whims 

It Is sugi slid thnl i i lslip hhHon (Intihis 
tumid Ilk mm him dunks hicouu in oigiut/id 
a aiiiif li till No om nulls to ninki sm h a divlii 
loi a sp ilil uhi wh n thi idupiaiiou would ht i om 

I ht< and Hu cost Ik half as miuh hv m otgant/id 

II muladun 

In | n pui ing tin ix limit shown tlun was in mhul 
I Its flu Indus ulei moving two to fom thousand 
fit pi i nnnuti hut in u llu sun mndilm could 
inswtr for two to I n Inn mi point i iln uiiistaiiii that 
i imlillv turns uigtill/nl nianufi tui 


A 


NEW VALVE GEAR FOR 

A SIMPLE MECHANISM FREE FROM 


GAS ENGINES. 

BACK-ACTION. 


Improve nt \ rs in valvt giars foi steam engims an 

made diltflv with a vltw to obtaining gnatu .. 

In steam (onsuniptloii linpiond amenglm \ ilvi 
gears aim at ltdudng deaiinuu and giviug a qulik 
e lit oir 

Iht length to whldi Inv ntois of vhIw g us will 
go by way of adding complication In emln to ulilivi 
this lisult mods no (Omiiunt 
That there art otlur wmthy ohjnts to hi sought 
for such as slmplldty and tlm gowintng i n In di 
signing t team engine vilve gems lias sc nullum. him 
unde istood and the most suicibhful vain gears for 
steam tnginis an thosi In whldi a du riguid has 
been given to thi si otlur thlngH 

In a gas inglne the coiihuinplloti of girn ts not aflulid 



Fm 1 


at all by fine clearances and quick cutoff therefore 
Improvements in gas engine gearb are not ho muih dl 
retted to obtaining greater economy In gas consump 
tlon as toward slmplldty of fine governing 

With this objid In \l(w the ‘hit and miss nut hod 
la bt Ing abandoned In favor of som. form of variable 
admission’ gear, which admits a charge of greater or 
leas value to the cylinder at eveiy suction stroke 
Thla Is effected either by a upaiatc thiottle valve in 
the mixture passage or the gas passage or In both, or 
bv automatically varying the opening of the gas, or 
Inlet, or both valves 

Apart from employing a throttle valve there are In 
use two common forms of ' variable admission ge at¬ 
one operating on the main inlet, or mixture valve, and 
the other operating on the gas valve 
Up to the present the former type hB8 bem eonsld 
ered the simpler, the latter system being supposed to 
Involve tbs adoption of two separatu valve boxe s and 
tackle 

Notwithstanding this, several makers of large gas 
engines, rta, tbs Nurnburg Co Ehrhsrdt A Sehmer, 
tbs CocksriU Co.—to mention some—build tbolr en¬ 
gines o« these lines, putting up with the addod com- 


llieitlon Ilil oh (I i lllii r III ill idopt n hss mired 

In addition to this si inn tiling a miistint high 
iimipiisMnn thirdly tnsnitng liloii point minims 
lion II hould h it no mb i il tlul m iis i| i cling n 
111 gas villi hm only In op li II against Its mm 
piuaiti lv light spilng thus musing i light In k ai 
thn on Hit iiii i iioi wh i is i ais opi i it mg on llu 
main mid or mixture vain haw to npc n thih valve 
ig mist tin iiettssniilv lu aw spilng which knps II 
lostd (Inis musing n himv liaik idion m thi gov 

Tin disturbing aeli n on thi govirior of anv post 
tlvi adioti valw Rint wi take It Is i flxid ptopoitlon 
o tin iislsiau e of thi spilng against whldi thi gtni 
opi riilm to cq n Hu tain 

llu iifon if Inn gowintng Is i qulrid a gpiu op 
enting on the gas valve Is much to be preferred 

If a trip »mr Is nmi then is of tiuiai no dlatulb 
Ing m tlon on I lit gov rnoi luc lo the opmlug of tin 
valve but when llu gas oi mlxtuii mlw Ih o|m mini 
bv ,i Hip gt ii il Is liahli lo i hound ml must dal to 

Another ndvnntigi if this svstem f v trvlng tli 
qualltv and not Hu quantity ot mlxtuii di vwn Into th 
cylinder is a qul tu and smoohet running • nglm 
dm to thi i nglm iluaj I ikln> in vcvltndu lull it 
mlxtuii foi (oni|>i css loti and hailug no tindcticy lo 
suck opin the ixliniisl and Inlet valws which chi 
thi 11 foi c lx hs hm llv loaded with must quint hsi 
went of mms di 

Mcsbis C tosspy 1 iw ulipted . -.Impb form of gear 
operating on tin gas valw which dum nil inwdw a 
si parali tackle tc open the gts \ ilvi It is diiaugul 
i o axially mb the main valw and opuntitl pntu 
math nlly 

Tlu valve opi Hug nudianl-ni about to li disc rib 
ed Is similar to Mi sera ( rossley s hut thi gas valw 
11 o|x rali d mi i lianh allv 

The main featim ol thi new gear Is that tin gtrn 
valve canded on hi Htem of the main Inlit valw Ih 
opeiatid i om the same <am and tod but In suih a 
mannrt that while thi nmln valvi always c>|x ns to (lu 
same extint thi gas valve opina to a v.living ixtuit 
detumined by the govunor 

The gas ialw Is niringed to dost with the Inlet 
valve so that however small the quantity of gRS ad 
mltted tht mixture Is always richest at the Orlng end 
of the cylinder and In order to keep the ion lant 
volume ol mixture guffl<tentiv rich to Insure minims 
tlon when running on very light loads a ring on tho 
bottom part of the gas valve partly throttles the all 
Inlet 

Referring to (he tlluatiation (Fig J) the main Inlet 
valve A, Is opened In thi usual way by iht lewr It 
actuated by cam and rod from tho half speed shaft 


Du gas i alvc ( Is ope in cl moil oi hss by the 
hwis 1)1 > which pass om i n 11 Hu i sub of ind con 
in d with a hw lwlltig i iohsIu ad L ultadied to the gas 
valve sti in 

Ih s 1 mis bun Hull lull mm at r on anus 0(1 
i huh it upabli ul hi Ing moved by the govunor 
ihc bins nt Ih ot In i ind ,m iimuedid by a link 
II to tin main laid v ilvt lewi is shown Ihc 
hplndli J to whim thi aims (,(, ar keyid Is ton 
in did to tin gournoi bi a Inn ind rod 
When tin gowtnn Is in Ith toil position the arms 
*in In (lit poHlllon shown with Hu fulcium at F and 



thi opining of thi gn mli is mj tlm being no 
liwragi 

Whin tht gow rnoi 1 lu Us bottom position tin 
full i urn or thi It vein Is it f and llu gis v ill has 
Its maximum opining dm to llu lnu-igi thus oh 
tulm d 

llu h us IW an nmdi ot stub shape (hat what 
ewr tlu position o( tit goietnot tlu g ih ih!v< is tl 
ways closid when the laid valw I* closed Also i 
hm ill i h nrani e at I between tlu bins mil Iln swivel 
Ing irnssluad allows thi light spilng it a Ixiiw ii 
H i gas valvt and ualn lull l hIi loin in that llu 
fas i live shall properly seal itsdt whin dot il 

Thi resistantc of this spilng is HA mill lisisiinei 
apatt from frldlon agalnsl which llu gun opuat.s 
to o|x>n thi gas valve and It will hi nothidtlnt wh n 
♦he gear is In its worst position vlr as shown In Hu 
IllusHattou the pitshuit cm this spilng Ih rtlhvtd 
dm to the opening of tlu nmln inld vnlv 
Fig 1 shows the gcai In connection with Halls pat 
mt filctlonless govirnoi a disuiptlon of whldi ap 
peand In a mini Issue The gin Is thi invention 
of and has be*n patented by Mi II R Hull—Pages 
Wnkly 
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A REMARKABLE AUTOMOBILE CHART. 

A MECHANICAL SIGN POST. 


Ai roMoim > loutI hIh and that It rm Includes about 
utrjiint who owiib a motoi t tr will In grt illy Int. t 
i'■lid In a tow him lit ton of [os. ph \V Font a m. lilt li 
in i int i li mb tl stun post 

liritilv tin him ntlon is a revolving <aid whoop 
rltn is tli\ id d loti I (Mi iitlh h and ti iitha or n milt 

176 voids to a division) On lh< ollm fidim la a 

hand in polnti t I hi inai Is sit h> a Mini whin 
nlaitlug to tin plan on tin map whin tin tilp hi 
gins \s tin iiitoniohlli inovi h thi limp revolves 
slowly midi i tin 11 lot i AI 111 mil of 100 milts a 

mu ma|i Is pul mi uhith shows tin inntlnuutioii 

A long (I xilil driving shift iiiiiiiiit. thi map with 
tin fiont of tin ulml IIv |h rf i tly Hillustid Mating 
tin spi d ol Up mill Iutli4 tin Ion mill illst lowly 
midi i tin polnti t I In ilntt anil t,i mil timhanlsni 
an pi oil it d In i t mo I In lb xll It dm In* shaft 

mnki s It pohhlbl to pish tin mni foi n f. mm to 

pasHi iiki i s In th tionl hi nl ot it u si hIs llu map Is 

(.mini In a li it In i allHihnl to thi hi iss lull and Ih 

suppoitnl In a frame so that It <an li i aslly nail 
fioni thi toiiin hi Hv nn ms of the th \lhlc shaft th< 
map ninv In iltlm hung ftom tht rohi rail on the 
I'lisli hull i d in min d in (In I tp is putt mil Ah thi 
uIihiIh ot tin iai rtvtilvt tin imp In tin tat>t turns 
n piopo'tlonnti dlHtaiin and It Is hIwhvs ismslbli to 
till wluri von au It Ih, of louist nmmiury to fol 


v : j 



THAKl’ AH TJNED IN THh TONM’AU 


low tin totili irtstilhnl on tin mutt niid hut in 
tnsi foi am nuMin tin drliit mnkes a dttour or 
takes a uiong mail It < mi In list I In a mono nt s 
t Illll 

Routi (aids covering all tuitions of thi (ountry are 
to Ih rurnlhlu d with the divlte 

’WIRELESS TELEGRAPHY NOT AFFECT¬ 
ED BY MAGNETIC STORMS 

On Siptimhd . tli moo the solar uillvily uhlih 
ItHd air. mil m.inlfi lid itself by sunspota nnd other 
wist 11odunit on tin iHrth an ntiinin hottallt. and a 
noli lit mnktii tl stoim whhh mused tin domination 
nt ulhs ot tin magnetii ohs. rial oil. s at Kt w Pails 
and tlmwh l. to ostllliti |< degrees ou t.uh sldt of 
tin noiinnl position lltlt. magnetic aturm llki lit. 
piednihHots st i lously Int. i ft ltd with tin operation 
of thost owrland and mibmaiim (digraph linos whhh 
i hi a singli (ondm tor and i oinph te thi i iriuiI through 
thi inrlh It Is will known that the Intirruptlon of 
tli stnli i in siii h tarns is din to iritgular earth 
i uni niH whhh art su|h rlmpost d upon tin telegraphic 
flint nt and mad* the signals iinliitt lllglblt Thtse 
taith iiiriintH which are nbfluwd In wins the ends 
if which an mnncited to eaith at imlnta distant from 
lutli othtr aliow that the earth at biuh times Is <om 
l arable to a spin re of moderate londuitlvlty charged 
to a potintial wlilih varies from point to point The 
rhioiv of thtse elntrlt thaiges Is still imperfect 

On St pit mhi r 2 th last the toll graph sirylte was 
inti i rinded not only In Kuinpt but also In North and 
South Amt in a and In India whin tilt graphic com 
munhatlon lietwitn Bombay Calcutta and Madras was 
Huhptnthd for six hours All of the submarine cables 
wen also affected t Ittli disturbance was experienced 


howeyet in lines running north and south Thi Hame 
|tetullarily had bon ohst rved in sevt ral prey iouh mag 
net it at ot int. 

During the wlioh magnitlc Htoim ivin when IL was 
most vloltnl th wlithss tiltgiaph systtins lemalmd 
pcifttllv fne liiitn dlstuibance In Iht Guidon Elet 
lilt Ian Dr hubs Hiatt b that hr opeiatid a win less 
htutlon In Sussex for ninety minutes duung tin mag 
mile Htorin and not only re tell id messages ah dearly 
hh usual hut did not ddeel any abnormal frequency oi 
mlinnltv In the ilntrli whmh ot unknown origin 
whlth ait tominonlv observed 

A lloiitquln in a rtttnl Ihhuc of (Ul el Tore IayH 
sin hh upon the immunity from inrestrial magndh 
tllsturbaiites whlth Ih fortun ltd) poHKcBHed b) wilt 
Iobs tdtgraphy and whlth he was Iht first to point out 
In i mini dlon with the si ill more yloltnl magnetic 
stoim of Odnbtr tint 11M lit adds that this fact 
should lit Inkm Into attount In si (king tin oilgln of 
Must magndit dlstuibonus 

Ihese facts agret ytiy well with the hypotheslH that 
Iht inagm tit pit I in hut ion In due to tip Influx of eltc 
tilflid paitldis m ions whlth art expelled from the 
sun and muvi toward tht turlh with a eomparatively 
Hinall ydeslty wlillt If the elttlilt Influmet \m le prop 
ngaletl fiom the sun to Mu taith with the Mloctty or 
light m t Iw Ironiagm th waits 11X6 000 miles pel sec 
tind l II would In dlfllcult to understand why It does 
not like tledroiiiagm th wavts of terrt Htrlal origin, 
affect the apparatus of wlieltss telegraphy 

RADIO-ACTIVITY OF ORDINARY 
MATTER 

Tin cx|M rlments of Campbt II who adopted a method 
of mtahurenunt nioit sensitlyt than that employed by 
Madaint ( nrlt Indltaled the probable cxtutencc of 
radio aetlye propt riles In potassium and lend Hstei 
and Oi ltd haye proyttl hnwt y< i that tho radio aetlv 
ity of had Is dm to Hit prist int of an Impurity whlth 
Ih IdtliMtal with ladlnm F 

levin nnd liner who had also (tudlcd the radio 
nctlvitv of potassium have net nil) extended their rt 
scan Ins to most of thi thetnltal elements rinv em 
ploytd as detectors of radio at tlvitv photographic 
plaits wrapped In him k pupt i on whlth were laid 
plaltH of lunsH I >r t Inch thuk ami I % Int lien square 
An o|ieiilng about 1 tnih square In the tentu of each 
brans plate was toveud with a pit to of silk paper 
on which the Hulihtanti to be tested wan plaitd The 
exposure continued about six months during whleh In 
ti rvnl cadi plait with Its atetssoiles was Imlosed in 
the tardbonid box In whlth it was originally patkid 
and kt pt In i dvik mom 

In llu so tonillllons of tolul exclusion of light It was 
ImimsHlblt to ddtit anv ditlennti In the slight dark 
enmg of the film henpath and outside of the hiasb 
plate This amount of discoloration was taken as a 
/eio point In estimating the effettH productd bv the 
subhtamiH under t xamlnatlon A particular advan 
lagt of this method Is the accumulation of tht effect 
whlth makes It pnHHlble to uso yeiy small quantities 
of the callous buhslantea The method Is sufllelently 
sensitive to deteet a radio at tlvlty ont million tlmos 
smaller than that of the % rays of radium 

In the flrat series In the pcrlodlt tablo of the ele 
ments all silts of iiolasslum and rubidium whlth wore 
tested affected the photographic plates while no per 
ceptlble efftd was )>roduted by lithium sodium cop 
per, silver or gold tht salts of an) of these metals or 
of ammonium or the nltratp of caesium 

In the second strips beryllium prodnted a very 
slight and doubtful effect while the salts of magne 
slum calcium slrontium barium rinc cadmium and 
inerturv proved inactive 

In the third series the rnm|Kiqnds of lanthanum were 
found to yield a vciy short lived radio-active cmana 
tlon the suspected identity ot which with thorium 
emanation conld not be rigorously proved The other 
dements of this series boron, aluminium yttrium ra 
dlum and thallium produced no effect on the photo 
graphic plates 

In the fourth series four spedmens of cerium tom 
pounds of dlvprse origin exhibited radio active powers 
ranging from 1/10 to 100 times the radio-activity of 
potassium but as the most active specimens were 
found to contain thorium emanation, there Is no evl 
dcnce In favor of the radioactivity of pure cerium 
Experiments with Hpttlinens of lead, of whleh some 
were one hundred yeans old and others were taken 
from a Pompeian aqueduct revealed not a trace of 
radioactivity and thus confirmed the conclusions of 
Elster and Geltel The other elements of this series 
that were tested including carbon, in th# forms of 
t harcosl and graphite silicon, titanium, slrconlnm, Un 


Rmi germanium, likewise failed to affect the photo 
graphic plates in the slightest degree 

In the fifth series the only substances which unques 
tionably blackened the plates win salts of antimony 
and, even in this tune thi dTut may have hem taused 
by potassium salts piestnt oh an impurity 1 he tom 
pounds of niobium tantalum and the metals or (lit 
rare tarlhs gave uncertain lesults and phosphorus 
vanadium, araenh and bismuth pioduccd no effect 
w hatever 

In tho sixth Bcries sulphur stlinlum aud tellurium 
In the free state and the salts of tliiomlum molybdc 
num and tungsten proved inactive 

in the seventh series neither tht halogens in com¬ 
bination with aodlum noi the saltH of manganese, ix 
hiblted the slightest radio-activity 

In the eighth stilt a lion nitkel tohalt and the mel 
als of the platinum group proved equally inactive Tin 
efftri produced by osmium and rut icnium In the form 
of powder appears to bo duo to themital at tlon 

A fsw years ago Un On man engineer Otto Schllck, 
devised a plan for prevtilting the tolling ot ships by 
1 laeing in the hold a heavy flywheel and causing it to 
rotate very rapidly about a vert leal axis Sthlleks 





t HART ACTUATED B1 A FLEXIllM. "MIAT 1 T 
AH SHOWN 

gyrostat was applied t xiarlmmtally, to a German toi 
1 »do boat, with whuh vtrv t nt enraging icsults were 
obtalntd, and it has since been empiovtd suettssfally 
ii» a nuuibei of other vesst is Nc vertlieless the Invention 
is not yet so perfect oi so well understood that favor 
able results tan lie pndieted of its application to overy 
new vessel The owners of a Rente h yacht of 241 tons 
on which a gyiostat was installed last year are about 
to transfer the instrument to a new yacht of ISO tons, 
because of its unsatisfactory pu formant e on tht larger 
vessel In comparatively smooth water the apparatus 
worked well on the large yacht and greatly diminished 
tbp rolling but when tht force of the wavts exceeded 
a certain limit the speed and consequently the sUbll 
ixlng action of the gyiostat were diminished by its 
ve ry mat tlon to the rolling motion Hern e It appears 
necessary for the gyrostat to b* driven by a motor of 
power adequate for the maximum work required of it 
Another requisite Is a practical system of regulating 
the power, Instantaneously In accordance with the 
continually varying fore a of the waves 


From some experiments conducted by Prof Turner 
at the University of Birmingham some new observa¬ 
tions have come to light pertaining to tho subject of 
transparency In metals The only metal hitherto 
associated with transparency has been gold, but from 
the Investigations of Prof Turner it has been discov¬ 
ered that silver and copper also possess this quality 
when subjected to the proper treatment While the 
observations an of no known practical utility they 
have attracted attention In scientific and artistic cir¬ 
cles. as the color offsets transmitted by the metals 
under such conditions are said to be of striking In¬ 
terest 
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THE GERMAN “DREADNOUGHTS: 

WHAT IS THE “NASSAU" TYPE? 


An extraordinary dlvoisity of opinion appears to 
obtain ah to the merits of the German dreadnoughts 
eomiKtrod with cuntsponding vessels of the Biltish 
navy In Germany llurei an two distinct classes of 
opinion On« school holds that the Nassau repre 
sents the last word In everything They point out 
that she* tilings as ntanv big guns to beat as the 
Dreadnought in any petition and that bhe has In 
uddltlou a blnch battery that Is lacking In the Blit 
1 h vessel while her lesser sised Is explained away 
by the argument that speed Is fen emisers not foi 
battleships ThiiB one view of the picture Quite an 
other nspeet is given to It b> retired German naval 
officers who complain bomewhat bltterlv that the 
mountains have 1 m en in lahoi and produced a mouse 
These offlceis argue that the vehse Is of the Nassau 
class arc simply adsptatinns of the Hiltlsh laird Ncl 
son and thit they In no wav Justify the the allies! 
bierecv In which theii construction was shrouded 
They point out that the disposition of the artillery Is 
such Hint then ate. always four hlg guns unavailable 
ancf tiny nsk sonnwhat pcitlncntlv wh rein lies the 
tiluiiiph of cairylng tv o moil hlg guns than tin- 
Dreadnought mil v« t In not hiving a si gle cilia 
gun In use Tluv admit ilrcumHtantcn In which the 
hlmh battcihs of tl< Nassiu would be of consider 
ihh nilvanlagi but ngitnst this contend thut British 
dre idnoughtb having the spied gage would be more 
ci less In a position to choose the tange and would 
cbviouslv maintain a distance at whleh the 6 inch gun 
v is relitivclv useless In flue supieme disappoint 
i it nt would sum to be the doniln ml note with these 
gentle nun 

Between these two eemllietlng opinions the ttutli Is 
I rnhablv to bo found When all Is suid and done It 
eannol 1 m claimed for the Nassaus that they icpie 
sent uny novelty Tile v tn simplv perlcitly common 
plme devi lopme nts of the IV nlc bland e lass with hlg 
Mins substituted foi the blnch upper deck guns of 
iliose hlilph Of novelty such as « eiiilKidled In the 
Dieadiiought design time Is nothing whatever and 
it is fuither lumoied on fmlv good authority that 
tney draw nt least feet mm thin they were de 
cgned to diaw This mav In put down as a ease 
t'lilnsl them Of our own dnadnought ii may on 
the other hind be said that they weie pioelund ou 
tin assumption tint the ItuiKitlnnee of the tmh gun 
w is nn exploded ld<n and that the naval little of the 
future would In entii Iv decided liy tin hlg gun lhe 
moie cautious Gi imans have nccepted tli hlg gun but 
litblllid lhe blnch also so as t > he en ihe safe side 
1 lie value of the bill Ii foi bltth purposes Is one of 
Iliose problems that only tin next imval war ean dt 
cldc But Its utility us un anti toipedo atmatiunt can 
1 arelly be exaggerated That We have somewhat tardily 
irall/ed this Is perleetly ckai from the fscl that tin 12 
poundc is of the Die adnought gnvp place to 4 Inch 
guns In later models and In the Neptune to 4 7 
Inch guns It Is probable Hint upon these secondniy 
guns the Issuv of A fight would he ultimately eleslded 
The big guns in elHiri design an so nearly ‘ejnal 
that inv battle result must de|snd upon gunnery 
pure and simple The Issue is the n foi e left to the 
secondary aimamcnt and Its at present unknown 
value It Is howevu difficult for any unbiased erltic 
to arrive at any conclusion other than tlint the Ger 
man policy of going slow and retaining the 6ineh 
gun Is the safer even Giough that retention entails 
eoiresponding disadvantages such as unduly Increased 
draft and the nverlnadlng of a ship with more guns 
than she ean reasonably b* exported to tnrry upon 
her displacements Our dreadnoughts re present a bold 
plunge Into the unknown likely either to be quite 
light or altogether wrong whereas German design 
has proe ceded on the print Iple of striking a moan so 
as not to be altogether wrong whatever results tho 
naval warfare of the future may pioduce 

TUla peculiar conservatism Is characteristic of Gcr 
many which has never believed In giving hostages to 
fortune It Is an old proverb that nothing can be 
won without taking risks In our dreadnoughts we 
have taken these risks with an almost abnormal can 
dor It rests with the future to show whither we were 
Justified or not Inc Id nlally It should be remarked 
that up to the very last moment a very strong body 
of opinion in German official circles was in favor of a 
uniform secondary armament of 4 tm h guns Instuad 
of the mixed fi Inch and 3 4 Inc h armament that has 
been provided Even, therefore across the North Sea 
absolutely definite opinions by no means prevail But 
we feel that it la well that the public should realise 
that In our naval policy wo have taken far bigger 
ateps than other nations have been Inclined to take 
pnd that these fact* cannot but add to the general 


mnae of unrest that obtains British naval construe 
tlon today is by the foicc of cIreuiuslanns of lhe 
nature of a vast cxpeilmeut We do not putind to 
say whether that cxpciimcnt Is light oi wiong Tlint 
the future may unhappily have to dec lcli llu buy I 


THt PRESENT STATE OF THE PHYSICAL 
CHEMISTRY OF COLLOIDS 

liy A I oi 11 iivio a* 

111 ) laws which govern the ticliavlor of milt r in 
the gaseous stale are peculiarly simple auel uiilve rsal 
They may be bileflv summnn/id as follows 1 Foi a 
given mass of gas the pioduct of volume Into pleasure 
is conatint foi a given tempciatun (Hovl* s law) 

2 With varvtng temperature this pioduct la sini 
ply ptopen Hemal to (he absolute tempeiatllle (whose 
/cio Het> at 27 dig t ) This Is usually known is 
( harlc s law or (lav I ussuc s law 

1 Will 11 HI C ( 1 Ul lbhtUIUIS 111 111 glib! oils stall i 
ail with om auothei thi iiiitullv the i olum « of tin 
several substances taking part In the nuctlon an In 
simple nuiiuiiiul pi ipoitlons Tin dlsniniv of this 
law also Is due to l. iv I cissu 
i lastly the tliltd of tlnsi liws taken in con 
iu it Ilou with Daltons law ot const ent pi open turns 
(aceoidlng to which the missis which combine ehe-mi 
tally aie in simple mimmcal ratioi led Arogadio to 
cnumlato tin fundiiiiciil tl livpotlicsls which goes bv 
his name iml whlih stales that eiuul volumes of all 
gases umdci slinllm conditions ol I uipiiiti and 
prchsuii) iiintalii tli same tiiimbe i ol molecules 


Mainly tlnougli the woik of Fftffei and Van t lloff on 
osmotic picssutt Ii Is will known that peeetsily slml 
I ti laws hold foi dilute solutions 

All these facts an hnintnnlouslv iipiesentid bv a 
iiueliaiileal modi 1 as It weic on tl assumitloii tint 
i gus consist of Individual molecule flitting to tnd 
fio lrngulaily In the ontalnlng vessel the pnssuri 
upon the wills ot whieh is Ihn priHlticcd bv (lie lm 
pacts of innumerable mole elites A very similar statu 
of affairs appears to exist in a solution although In 
this case the motet ules are ’nuked much closet to om 
anothe i and tlufi path Is accordingly change tl In 
i haraitir 

1 ntll a corumrativel' short line ago this ixplana 
tlon though suhstaullutcu by a hulk of ivldrnce was 
still in a large nuanutt hypothetical But resent in 
vesllgatlous of colloidal solutions have gone very fa 
to establish the kinetic fneorv of matter as It Is 
railed upon a buds of almost direct e\ dime For 
It liaa been found that the propirtles of colloidal solu 
tlona grade Impe mptlbly Into those of the mdluary 
or true solution In the latter It see ms wi havi In 
dividual mnlcuKs of the dissolved substance distilh 
uted through the solvent A colloidal solution con 
tains similarly disis rnd through It agglomerations 
varying In sl/o from the ultramicrowoph lo the ml 
croscopk And the point of Interest Is that the micro 
sfoplc particles actually exhibit plainly to the view 
the movement which ac cot ding to the kinetic theory 
la eharacterlslir of the ultimate particles of mattei 
tho mnleeuhs And more than that this motion cor 
rusponds quantitatively (hit for a constant factor) lo 
that which calculation requires 

Colloidal solutions display a number of rematkahle 
properties some of which remain as yit unexplained 
One phenomenon which had been early observed Is 
that the dissolved or suspended material tho hydro 
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Mil is it is c ilkd tends 1 i tuve I i migrate) tlunugh 
tin solution If a difte n nn ofilniil | ot mulls htal) 
Ilslii d the ii ill 1 lie dire it uni of thi ling itiou nla 
live (o lhe potential gi iilii Tit eh pi lids on tin paiticu 
Ini tmliosol s I lid lh | nil Ii s of tin livdiosol 
tin ri lore <nii lutil ilmg s cud is c iiuiiir of 
fuel thiw (in ris in issi ntltl I tin hi ihllitv of thi 
solution tin iniiodiutlmi of ilniiolyti Ions ciriy 
mg in oppoKiti ilingi nnv m | n ipttntlon of thi 
olkml rhi question nlsis wild is tin oilgln of 
Hi* ilmigi ii|)on Hip pirtlel s ot ollolel * dir answer 
si ill to la furnish ii bv H pit iietiu inn ol iidHorp 
tlon it Is will known Him tun solid uilsoihh 
liquids and gas s in pio|oiHeu le Hi ixtent nf its 
c\|obid hinfuci \ i rv hinall pirtieles will hi partitu 
lirlv inline lo Ibis fT.it sun tin latio of suifaei 
to vnliim In r is s is tli ilinu nsmus iIisiiisi Hut 
Hu line nut nt anc iilihtanci lliiis minor Ini! d> |i<mis 
Hlhii cm III n it in of tin Hiibslan i A ulleild dlh 
pnsid Hiiougb Hi solution ol in tl tiolvte will 
tlivi fin In g n i H idsuh mnspitl pinpnitinnH of 
(osltivi ind mgitivi ions anil will ihu. Ih ionic In 
v sled with in lei tile i bargi Hv lb addition to 
thi solution of Hume ions * f w tin Ii Hu re is i de fli k my 
upon Hie nllnlil put 1 1 lis tin ipnlllii him nil bi so 
shifted is to tust in ill tall/ tin ehnigi upon those 
I mi 1 S 111 lolloul is Hi II pi • t| ii ill d rill It is 
Iiow.vii i (lass ol colloidal solutions wlmli i annot 
In thus pu iptluted 111 v ba\ hi n tumid by Wo 
() lw tkl emulsion colloids It Is piulibli Hut this* 
t ii nt n kind of iilliilu n iwuk through i lie liquid 
tnd are I tilth (llstlngill lud ft om tli oth l i liss the 
suspension mllolils In which Hi imlivulu il parti 


ties in piobiblv sipaiuli In in on mol In i The 
inulslon colloids iu no) on I v themselves nslstant 
ngilnsl Hu Influence of < l< ctiolv t< s but an nblc 
wlnii present togitlic i with uspcnslon mllokls to pro¬ 
to ' Hnsi In i me tsiiic from Hi | ice Ipitntlng action 
of tin Ions of an ilntiolyte 

Hu qin stlon llltililllv n is s how two hvdinsols 
cairving oppnsiti chngis will inllu nn oni another 
kxiieriment shows that nmliiul pn c ipit itlon may oc 
cur but onlv when the twe cctlloidh at picsuil In a 
perfectly dc llnile pmpuiHnn And llu more pro 
nounetd thi cnllcudtl iIihihiIii of tin two suIisIhiiiih 
the nnunwerui the limits within whlih the proper 
tlnns must In In oielei that pr* e Ipltallon umv ikiuc 
TIip pi* cl pit at ion or i livdiosol hv at die tiolvte Is 
otten bound to uituin hp*elite ondltlolih Thus If 48 
i * of i twuitlith not mil solution ot potassium Iodide 
l added ell op by diop to ai i * nf l twe title Hi no mal 
sllvci nitldti solution i positively cliaigcd colloidal 
sllvti Iodide solution Is obtain d llu ipimtitli h in 
such Hat there Is an mils nf _ i ot twe.ninth 
mu mal Filter nitinti solution This holds up th* by 
diosol and Imparls a posltlvi c harg t > it If to this 
colloidal solution wt add huv one lull on a ■ c of 
tw nth tli normal potassium lodlth soliitljii noiuulpl 
tallon occuis ah tin re Is still an miss ol Ag ions 
which hold up Hu hvdiciHol But il exietlv . * • of 
such a solution is Added pre Ipitatlou i suits This 
itTcit Is Independent of the paitkulu nine cut rat Inns 
used and depends onlv on th* ictuil quantities If 
however the limiting ratio is rspullv nil mnslder 
ably overstepped! hv aelilltig lline en ti m i < nr in 
elisel any large qiianllty of thi mum tli noiniil potas 
slum iodide solution tin n again no | h i Ipltallon o* 
eurs At the same time Hie elmi)i of Hi* hvdrosnl 
changes from positive to tuguilv This effect how 
ever does) not depend on th lomenliatmn of Hi* solu 
tlolls IlSed If til* IMItnssIlini loillil solllll* Il melds 
a certain strength this om rate pplng buonuH impoasl 
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bit iiul pr clpitatlon occurs aw noon an tli< equivalent 
I topentloiis no approached within a ccitaln done 
limit 

\\at* r 1. not tin only subsume tlmt <an scive ns 
Hilinil tin (ollnlilnl solutions similar nsuits liavt* 
li n nlitiHmil with itlui luilU ilionn hovvivei nit 
that abioluldv pun dtiei would Ik In ipxtile ot Turn 
tinning In this wav 11n explanation of this is no 
doubt to In found in Ih fait tbit pun tin 1 1< si most 
ilisolutt ly unionis'd I hi pi sunt* of liiipuiltim 
in n ih Inns til il obol wall i di f ii in Ulus t hi 
I ns wliltli as <mlIIm (I ibive aic nieesMity lot tli< 
fOl 111 It l( I) I I 1 llVlIlllHIll 

\\i lint n t il tlmt b i tioljti s in e siisr the pn 
dpltitlon cl i liv(lni“ol by suppltlng tin nqulsit 
Ions-to ntulinlui tin charge upon tin tollold partidia 


Thi question tuny lx attktd wbdhei in tbi absence 
of i lodiohtpH a tollolilul solution Is stabb for an In 
iltllnlti pcl lod tlm< I In ansvn r it. negative As n 
niatli r of fad the lnrge l pariahs xlowh glow In slxe 
at I In ixptiiat of thi amalhr and tlnally attain nudi 
magnitude Hint tiny settle out Itv Kin\itv Ibis si pa 
i. itIon ninv in git ttlv aiidtiainl b> undying unlrlfii 
Ml uetiou Instiud ol iilviug upon gravity 

Hin ag.ein It is Inti n sting to noti how gradual It. 
tin liulihttlon ftum (ollnlilnl to tiui solutions llruv 
lly Ih liisulHnint to t ms» ant ippuildblt Hti itifli tlioii 
In i it hi solution Hut KinrdiiiB to iht expel Inn tils 
ol d I i>till this iffid tan Im scmumI by eentilfugH 
a< t Ion 

It ha bull <uslomm\ to suppost that th< puitldis 
ol Hu tollulU In a hvdiosol ate unotphous I utterly 


thue has been a tendency to veer around to the oppo 
site vltw Zsigmondy has showm that the formation 
of thi hydrosol can be initiated by the Introduction 
Into a sultabh solution of a small quantity of the 
teudy formed hydrosol This action is stiongly sug 
rihIIm of thi (alalvtli i fteit of irystals upon super 
sAluiated solution and the In ft re mt sums lather ob 
vlous thit the parttdes of hjdrosol art irystalline 
Only a few of tin. mote striking fads known today 
about colloidal solutions have been heie presented 
This eompnatlvely new bi.ineh of ph>shal diemlslry 
has of late vrais giown with th< force of an ava 
lam In and lime tan baldly lie nny doubt tha* It is 
dtslined In I he mat futun to btlng further dlsclo 
bims of the greatest thiordhal and piadlcal lmpor 
lance in ibcmltdry and tin allied aits and sciences 


STAMMER 


I N G.* 


WITH SOME SUGGESTIONS AS 


TO MODERN METHODS. 


BY G. HUDSO N-M AIUJEN, M. D. 


Ir Ins in i n (Htlinnlcil that tli 1 itt tipwnnls ot 

tlm bun'll cl tbouxiiiid itininui is in tin I uitid 
~>tut s ilon It I ipitti ptdiabl tbit nbout on 
rouitli it tin • nt It« liuiiib i wiulil ivinoim flu ir di 
let it til'll own mioid oi it b »hI with tin llttl 
lulp tlmt ilw iv "itn s li mi nit c i stid tilinds but 
the r< iimltilng thue fouiths iiiscnl a uiv dlffumt 
liolilnn is tbit lb v must i xi t ml i kit it di al of linn 
iml ti'iM upon tin wod (I 11 1 o\i i \ mid mitiit In 
ulilitInn tin ussibtan i iftliisf li mm itt|iilittl igoxl 
winking knowledge of tin inHtiiiiv phvsloingv 
ps\t IioIom and pnthnlugv ol tin oiguns miploV'd lit 
tin piodiidlon ol apt tilt 

Stumminis in not tllki ixnpt In *i f w diatadu 
Ixllis Riul tin y iicmlri tin don n utini imoimf ol 
individual tn ilni nt Out ixpiihnu with tli otu 
fom tli of Hit i iilli i niiiubi i Ini nut no i rlti tlon is to i 
hisls lot llu miii til lu it im til ot stuniiiu ling but 
ill\i tllu li ss bn nisi ol H< glial its with wliuh 
tin s< ixii pi um ll t v ti in Hinged Imxpiil n "1 di 
'uvi rs hue niiduil fil < mndiistoim and Im null itnl 
so rail'd mdliodh ot In Uin< lit whii h an mle.lt tdine 
filin' Ions mil (Vii iibhiinl 

l’tit Install'i s stniniiii i' i ih told to nod his IuhiI 
win tu ur lu six ik ind Immiiihi this pineceliite hip 
ptiiH in his p ntti ul ii tiist to dlviit his ill til Ion 
hut!ldintl> long to in ilili him to s| i ik fnrlj for a 
Hint lu thinks he hts ni id* a dlwovciv ind he tin 
tin dial dv cvolvi a thiorv and < hlabllhlus .in insti 
lute with a sunt method wlildi consists soldi 
In nodding tin hind In iinlHon with tin imtuial ihvthin 
of spei i h 

Allot lu i uil v isi luatltiK linn with th» ton linger 
i ml tliunih or with the hand nml dim or with Hu 
foot dtiniig (lu print sx of spiaking ind mill otu 
ol tin si si h mis Inis lain digmflrd is i nut hod 
whu I Im lain dispensed leu a • oiialde i it loti and 
mult i huiuls of suriiv l,\|x i Ii no h si ill 11 ir to this 
hive gene milt hi i a tin stinting point of tin n limit 
oils nidhealb \\ lilt li linve lam plimiiilgiiltd from 
time to Him aud wlildi li ivi listiltecl only m eon 
fu um to tin ilium ii ellv eviie stimuli ii th who linvo 
lam ml Im H I f 

Hint is mii now i sip tiiti mil illatlnd nut boil 
w I till dull lilt ii/ s in in Iv i vi iv diool mil tindin 

mgiMil In this wink md tIn si in iliods In m mv 

in tinni inioiinl to little inoii Hum tihks to la 
culli tlu slmimuiii Into tindoui or s|aidi wlilh 
his a Iml is |U icupl d with Mima tiling dsi 

It I w 11 kniwn ol outs tint in m v |tO|li stun 

m l i ml'l i 11 iin i militl ins ling'lv laiuihi they 
think Hi v will All tluti |i mt i \pt limits with 
'pn h Iiuvi (oiuhlniil to i until in Hum In tin Humgul 
nr 1 it soon la<out s i sent of llxul iilia It Is noth 
It g tin which tin summit lit Mould In iinsund 
h mi i it ih a |a i r>i Hv iid!mill 11 iisi i|tn ui i and the 
il i in notion thit In will t initin r multt ititaln 
i millions will imiRiu IIm il until it has bun sup 
I I lit d I v ihsolnte lotihihliii lu Ills ihlltlv to speak 
In dv utuli i all i unditloiis 

I Ii it III (entitle m mi hi u annul lu mailv ill 
i s is mv lit in bdii f hut to b ih oluti thi mnfl 

di m i must iniiv with It th abllltv It Is not enough 
Ii r tli p Hie nt to think that lie tan elo It ot even to 
know tint lit um do It but he must know that he 
km ws lu ran do it A Htmimuiei is tuvu thoroughly 
mil 111 in iiuntlv mied who haa tut so mnsttrul the 
I hvs e |og\ md psvihologv or Hpeeeli that should it 
evil heeunit nmssaiy ho inn reelire himself He 
niuat of ienlist take heed lost he fall hit should he 
full In must he able to pick himself up ngxln 
•It. ut In tli smknnnFv! Mur V . * il I hro«t Din «m» Moclicxd 
Sodvty of thL Htatc<of 1 uauylvuU, IViumylnuiixStMloo 


In ttvicvving lu u th iht hlstoty of tin treHtimnt 
el l mini nng ve tud iliul hiii h in n e (title n < I ut 
Kb in ki 111 fit uli e Ii Hi tiiiolel Woll mil olhiis sup 
losing tint Hu iltllu lilt v e visit el lltinl) In tin longue 
eliiedid Hull ett nt ii it < hidlv to this cugm md wi 
line tiioiil of iiiidnnitil eoiitilvalues lot holding 
(In tongue m iiitaln positions tncl sue h singe U 
pi l M m is divisions ol III livpeqlo sal nun Iht 
llliguil lit mini mil tin various « vltin h nml lutillisl 
in iih I s i f th limit HI n ul. ii li w nt o in as 
I mum wi elgi sh ipi el an Hems ol Ih loiigin (ill'll 
tint if/iu It l> (molil piiHHi el ne tilts Ihioligh it 
hu tn i eppll el mibioialums enull ilia mil hllstus 
and A* iishv md Ilriid exit < el the tonsils mil uvuli 
e ninth im d d holding e elk Ixtwe n tin teeth pleas 
mg llu Ihiiinh oil ihe e bin lilting th tong i to tlu 
1 ilili la itliiK I Inn ns I hive sutl with llu lie el 
the lliumli mil Ion Huge ■ tin aim mil the fool it (I 
l Him lima nt lu ■ sue h thnilis Ihe (mv of He 
niosth ii s at niggling to hpi ak with pi 111 1 s in Ins 
mouth la w 11 known Iml the pioliahllltlis tu thit 
tlu pdihli s might belli i have tain lilt upon thi ai a 
shot md Hilt l)e liiosl lu lie s laiHtiie l gte it ot 
Hoi tol lai nisi ol tin p hides hut in apile of tin mi 
I do not wish to he uiulustCHid us chit let ri/mg 
all the ai pine Ike fot the Milt of stammering .is 
la mg tulladons leu manv ol Hum may hive some 
v Hue til eonnidlon with i wdluidcud and sd<n 
lllii I■ <Htmi nt lo auppohe liowevn that the 
longue Ih eliidlv at lault mil to tilled our lit etinent 
towutrl IIH oig mi whdhei the liiulmelil loilslsla 
n the npolli itloii of tuidiiiileH eontilvalues the 
knife oi wlnt not Is nnnllistlv alibuid and should 
not he thought d foi m Instant Ihe trouhh Is not 
o limdi In th t uigm. net in the lips nor ut llu 
pal Hi mu In th phaivnv aa it is In some thing 
Iihi k of tlu in all II Is not ao lime h ill the pinphn il 
ih II la mi the it ntiul luidiHiHHiiia ol Mpeieh And 

thus it hippins fintouhlv enough tlmt then Ih a 
giuln of tiutli iv n in the theoiv tend prutlee of 
suigi iv lot thi Mite of btainnuiuig mil H is found 
in tho pave hie Inipu salon ut the o]n i itlon 

I injsi 11 otti u think It foitunati on this areount 
when thin in tonsils md an aeh noiel to la it move el 
a siptul tie Me i thill (e he e otu etc el oi in ilongatid 
UMiln li la snlppid bul llu hi hi* operalleiUH of 
ionise which alw ivh tend low aid Ihe Im tie rim lit or 
pi e di wild hi i oi not It Is of the Ht mime ring hurt 
■ ml III v in operihems too wlileh me tiiqiientlv lu 
die alt <1 lit them c fine a I have lain ea|Nildllv lin 
Pleased with Ih Inge number ol Htniiiine r* ih having 
intuit isH pusauri due to s> ptal eldli ■ lions md apuia 
lllstoiv i e e oi els al u vat lints educative nu'hodH for 
the tu at mint or sttnnnuing nuiny of which au thoo 
idle ally anil pindlcaliv sound Miking use or op 
posing move nituia In Ubplratlon and vocalization 
u»nl King longue and lip aetlou exeuUlng patients 
on dlfhi ult worilH utuking use of rlivlhiiili uxeulses 
ind whiapeilng ixeniaes ate among the most Im 
Ioitml hid no one ot these methods nor all of them 
((unbilled tan be ugaided as a complete system for 
th< mii i of lids alfi'tion 

The Hdmtlfle tu itniMit of stamnieiing must have 
in vi« w the "(11181 substitution of normal speech for 
abuoimal spudi and Its ami primal lly therefore 
should lie* not the eure of the stammering but thL 
development ol torrid speech The cure of stam 
miring should Im re guided as of secondary eonsld 
oration although of eemrse it follows as a natural 
consequente Ihe Htanmurers Hiieedi Is faulty In 
every particular His central as well as his im>H 
plural mechanisms are out of gear and his mental 
attitude toward speech la wholly wrong The in* 


s|iuiue ul Is iml of tune and tho plajtr Is unskilled 
m its use II e Mined mum his instiiiment and if 
he could lu would ui un.ibli to |il iv u|ion it The 

fle die ii tilde lou Is .1 iomplleated one involving 
mil ernlv all llu vailous niidianlanis of apcieh but 
Hho snine ed the higher inti licetlial and iniollon.il 
cent) ib ot the bi ilu Indeed it involves the whole 
being und its sdentlfle tuatnnnt tluiefore must 
have lot 1 (h pill post a thouiugh li iducation of the 
liiellvleiuH It must supplant his Htammering a|Medi 
with iioiinil apeeeh It must nuke It easier foi him 
to ape ik lue Iv than to apeak lusitutlngly It not 
mly uniat tot id I Hit slammulng habit but It must 
n move Hu le ut of at muni i ing upon which much 
of the trouble- depimlH 

If we eoireit Hu li iblt without at the hbiik time 
listening tin | Ulmts (onfldMue In hlniHeir and In 
IHs ibllltv to spi ak fti dy tlu euu will be only tim 
lint) and If we eh \ lop iminili mi in the patient 
1>V the ust ol th so tailed sip g< live method whither 
It he given In Ihe hvpnolle ot waking state without 
it the suite time lotuMlug tin physical habits Ob Is 
fuquentlj done the results aie onl> temporary and 
of eoutse unsntlsfae torj 

II ih not unusual to heat of stainnu ling being cured 
It i tew tieatmetils nt In u few weeks but It Is quite 
unusual to hear ol stub rapid euies being peunanent 
Il Is possible in nearly eviy eaae liv a short eut sug 
giatlvi method to appear to cuu Htammering and 
heme It Ih that the comnu ldally im lined stuller 
doilur Is able to guaiantoe a enu and even to prom 
1st tn ufund the mom y In ease of falluu A wiltten 
guaiintee of thlR sort ib n< arly always given In the si 
institutes but no one has ever vit heard of the money 
bdiig ufund'd although it is a fact that only a ft w 
d the patlmts ate actually and pcimanently cured 
On the other hand manv of Lhem ate often made dls 
tlndly worse b> their unfoitiinati cxperhme 

The stammt ri r must la taught to siieak In some 
what the same way os a petbon Is taught to play upon 
the violin or the piano Tlu stanimeuis lnstiument 
nt course must he put lti good condition by the re 
movHl of all nhsttudlema lo good apietb and then 
as in the t isi or Ihe would be violliilat oi planlRt he 
must lx taught to play upon this Instrument The 
exit dues whlihau puiely edu' ntlonal and physiologl 
cut must continue foi a sufficient length of time to 
enable the |Hitlint to form entirely new habits of 
spec eh and they must of course be adapted (o the 
Hpediil re quire me ntH of encli individual last 

‘Atamnuilng In the majoilty of Instances therefore 
cannot he cured In a few weeks On Ihe contrary It 
otton uquins several ntr. ths or even years lo bilng 
ataiut the di hit eel u suits The man who guarantees 
to e uie stammering In six weeks or Indeed who guar 
antics to cure It ul all la either ignorant of the true 
natuie of the affection or itosBeased of some ulterior 
motive and Is theicforo not to be trusted 

About a year ago eonsldeiable prominence was given 
to the approaching scarcity of commercial timber Re¬ 
cent official estimates show that consumers have no 
notion to abate their efforts for tho conservation of 
forest tesourcos throughout the world These lndl 
este that In the United States the annual forest growth 
Is loss than one third of Ihe oonsumptlon In New 
Haven County for instance It Is stated that for the 
year 1907, the timber eut was 120 000 cords, while the 
annual growth on all types of forest land reached the 
total of only 70,000 cords The net reduction ot 60,000 
e ords e year means that supplies of merchantable tim¬ 
ber tn the country will he exhausted in roughly twenty 
years. 
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HEAT AND MUSICAL PITCH. 

THE INFLUENCE OF TEMPERATURE ON INSTRUMENTS. 

BY THO. FA I SST 


In musical elr<W h and especially among orchestral 
Playera It Is regarded at. an unquestionable fait that 
the pitch of an orchestra rises in the course of a per 
formancc often to su groat an extent that tow aid tin. 
end of the concert or ojara the sopranos and tunits 
cxpulence unusual diffleulty in producing their high 
cat notes The rise in pitch is seldom pi retl\cd by 
the auditors because the instruments are kept in tune 
with oath other by frequent tuning so that tin pitch 
of the entlie orchestra is raised uniformly and graelu 
ally and it is impossible to eompaic the final pitch 
directly with the initial pilch If such a comparison 
could be made the change of pitch would be veiy no 
tlccable It is gene rally assumed that the gradual 
c location of the temperature of the auditorium dining 
tin performance has something to dc with this rise in 
pitch but diurso and frequently absurd views arc 
held regarding the connection between the two phe 
tomcua It is often ae.se 1 ted foi example that the 
dimensions of the wild Inst 1 minute ate di eetlv af 
fee ted by the ini ronsc in temperature hi the e x|ion 
ents ot this theory forget that the e ffee t of heating 
would bo an expansion of the Instruments nml thnt 
this would make the pitch lo ve t not hlghc r 

The writer was once able to make a direct comiatl 
son between the initial and final pitches during the 
production of a choial wink in which the orchestra 
was supplemented by an cugan The pipes of an organ 
an divided Into two piiuitpsl classes known ns flute 
pities and rwd pipes At the end of this pe i formancc 
the pitch of certain of the rood pipes was distinctly 
lower than that Of the flute pipes The oigan had 
been tuned veiy aceuiately before the pcrfoiinami 
when the air of the room was e ompaixtlve ly cool and 
it was evident that this htliking discmdance was 
caused bv the subsequent elevation of the tcmpcratuic 
of the auditorium Iliese oignn pipes (a trumpet 
legist e 1 1 apiHured to be too low because they were 
lower than the genual pit h but m>ie exieful exami 
nation proved (hat tluv Ind pteseived the intlal 
pitch while the general pilch had risen 
The pitch of a reed pipe Is elite inlined mainly by 
the length breadth thickness aud elasticity of its 
ued 01 tongue It can e cslly la proved by calcula 
tlon and experiment thnt a use In t miniature of 20 
oi 2> deg F such as would be like lv to occur in such 
•i ease could not affect the dimensions ot the elasticity 
ot the metal tongue sutfirientlv Io produce the observed 
discordance oi even localise i variation In pitch that 
the most sensitive ear could detect lienee the teed 
pipes, though appaiently flat i«ally picsorved the 
initial pitch of the oigan nnel orchestra 

The pitch of an open flute pipe the sound of which 
is produced by the vibration of the column of air in 
the pipe without tin aid of a vibrating nu tal tongue 
ir equal numericallv to the vclocltv of sound divieled 
bv twice the length of the pipe Now the length of 
an organ plpc> like that id a me tal tongue may be 
icgarded as invariable In practice but the velocity 
of sound varies appicciahlv with the lemperatme At 


the freezing point this velocity of sound In all is 
about lino feet pci second and it increase at ib 
late of about one foot pci second foi cadi digii F 
of llse of teinpciatun This incie vac in the velocity 
of wound in ait is due to the < xppnslon aud rareli 
tion of the all conned by heating cl for tin velenity uf 
sound in a gas Is inveiRely piopnitiotial to the sepim 
toot of the density of the gu As cixvgm fe i x 
ample Is 1h times as heavy as hydiogni the v lenity 
of sound in hydrogen is lom times Its veloeltv in 
oxygen and an oigan pipe tilled with livdicgen | in 
duec h the doubl octave of the note which tile sum 
pl|n emits when filled with oxygen I lee density ef 
air and coiiHiqiu ntly the veloeltv or sound and the 
I itch of an oiyan pipe are affected bv either eondl 
(tons besides tin tempi latim but we cannot stop lo 
ronstele r these conditions In detail I lie humidity of 
the all foi exami ii plays an lmpoitxnt pait 

Now it ran in shown by calculations hiseel cm the 
known laws of sound and gUHcs and tlso by expe u 
nu nt that even the alight diminution In the density 
of ail whltli Is piciclu cel by a llse of .0 cleg r In 
tempi taturi is sufficient to i llse the pitch of i Hut 
pipe of the cugan by an iinount that Is r adllv eh 
tested by a mush'll .Xl If Ihf te mpe latur of the 
nlr is i'J deg F at tilt beginning ind "7 deg F at 
the md of a inm.it as may veiy well happen th 
vcloelty of Hound in tint ail is ibout I 120 feel pet 
seeond at the ope nlug and 1 110 feet per icinil at 
the close of the n ifuiiiuni■ ind th pitch of the 
flute pipes rises lu the same l «tio of 1 to t 0 It in 
n isle cl note is pi mine cel by a ecitaln lltllllliii ot vi 
illations per seronel and anolhi i note liv tvvle that 
l uiube i cf vibrations III. two notes u said In differ 
tv an oetave That is ilu musical lntuval called an 
e ctnvcv tomsponds to a vibiRtlciii latlei oi pit c lint lo 
ol I to 2 In like in inni i a semitone which Ih th 
octave eoiichpoiids to a v Ilu at Ion latto ot pile hi it to 
if I In 10 1 which Is the twelfth loot of ’ The 
numbci 102 Is veiv niaily equal to th th i mt of 
i licnri the Interval which coiiespetids to the | Iti h 
iutIn I to 1 02 Is ilioiit the th put of an oetave m 
more than one thliel of a semitone This Interval Is 

easily pe in lvcd by an ear of any musical capacity and 
tialnlng Thi writer has proved by exppiline ill that 
the pitch of a flute pipe is inlaid a whole sc ml I one 
liv an elevation of tempi intuit of I deg F Thu. 
ipsiilt cotiflinis the abc vc calcula ton bv which a llse 
of one thlid of a semitone, was deduced from an el> va 
tlon of IS deg F 

A sinillai effect is ptoducod on those oichesttal in 
strumetils (flutes for example) which art eoiistruetccl 
on the same prinrlpl s as the flute pipes of the organ 
When a flute vliieh has been kept tn a emil mom Is 
hioughl into n warm room and played upon its pitch 
quickly lines so that it becomes uiiessaiv to eliaw 
out the extension tuts W Hi the all which Dlls 
the flute is chitted by contact with >lu <old instrument 
but this chilling does not tike place after the flute 


An int.iisllug ohhi ivutleiii e until mute ly of the pn 
e ding slate n hi tb c an he mad wh u i band playing 
ludoois on a t ole veiling is ai e oiupiinl d bv in eebo 
1 lived out ei f doois lu llifhe eeiiielItii lib, the e e ho al 
w lys hounds Hat no untie i how i e in ite lv the eehn 
llxveis lllVe tlineel the h llisliuilli Uts befell leaving 

In ole he slial wind liisliumi nts with ill except ton 
eel (lutes heiw v i th enielltlonh ml |h men ut hi 

lot <imtt hie hiliipl Is tluv it in tl e is ol the (lull 

|l|<s ot th organ hveli In the |I <1 pipe of the Ol 
gm i e nniplle it loll is ml i mine d by tb lne t tbit 
n idle i the md not I he column ol xli In g ne ral 
\ Unites freely in Its nutuial pel mil lint tin two an 
In ought into f reed unison lev their Inline nu upon 
et h e Hi i ’ll! eondllloiiH an till mute nimplix in 
oboes claim ts etc and also In hums and tilimpets 
In which Ib plan of the vlhiitlug mil is taken by 
the tightly stn tilled lips uf the plxvei 1 he tempi ta 
tore nt the air whieh is blown into the instrument 
from the luiigh etuis in I v u v to the same extent ab 
tin te mpe t itui< ut th hi of the ro mi If tin latte i 
I It de g I' the foi liter will lie abc ut '< lie g F but 
I* the te lllpe I lit III ■ of the till) ll cl all Is tals cl IS ell 
grech to (S deg T tint of tin all expelled 1 10111 the 
lungs will la i Used only about H degrees to 
deg 1 ’ H nee th e ft e t of \ illations in Hie tempi ta 
tin of Ilu ioom is ninth snrnll r with Hiihi Instru 

me ills than It Is with tile (lull ppes ol the oigan 

I lie ifleit also vuii i lending In Hie iliaiaetel of 
the msliimitnl I oi these le I bolls it Is ve iv dltfle ult 
if not Impossible to ke p in oi lustra In tuno in an 
evil heated loom 

Wlun the tuns ol ih dtsiuidanei Is unde rslooel 
I owe vet Hie evil e HI) le ol V late ll to H e onslde lahle 
xt nt In the ease ol the nig in It Is necessary In 

th Hist plate to k e p the til blown Into the pipes 
always Ht the sum te iii|m latuie lienee In winter 
the liillowH room shuuld lee pinvlihd with Hilequatc 
ii e ms of h ating so that the all employed in timing 
the organ when th loom 111 which the nigtn stands 
hts it ni|iritiii if i ilnps del g F may Is lit Hie <1 
to ihnut 0 deg F the te lllpe lllllle whieh the until 
tuiluni may b expected to attilii timing Mu |m rform 
ante 

Die Is Ht method Of keeping the oie he alia falily 
tn tutu with itself and with iIh Initial pitih eonslstb 
in keeping tin auditorium as lumh us possible at the 
tempi intuit whieh it had III Ilu Is ginning of the |w I 
letmanet when the Instillments w.r. tuned Hits 
iesuit tnn Inst be snored bv tanving off Mis excess 
of heat bv means of thoioilgh ventilation Modulate 
tempi inline and pit to ail exeit as favorable an in tin 
«n<< upon the physieal tone of tin liiHtruiiiiuts ab they 
do upon the nu ntal ind metal tom ol (be musle Urns 
inel audlloiH lienee time an lest he tie as well a. 
hygienic iiasoiih win fu mem attention should be 
given In Mu ventilation of eotueit halls than this Im 
pnrtant anil dllTh ult problem usually iee elves—I'm 
me the us 


THE FREQUENCY OF HEART BEATS IN 
THE MOUSE 

It Is well known Meat I he riequeney of heait healH 
In general Is appmxlmatelv In Inverse proportion to 
the sl/e of the animal Foi example the number of 
hoart beats pci minute in to in tho elephant 40 In tho 
horse, r i0 in tho ass and mule 70 In nmn do in the dog 
160 to 200 in the rabbit The dltfle ulty of counting the 
heart beats when their nurabei exceeds 200 pei mlnuto 
and the almost lnsurmoui..abJe difficulty of reglstu 
ing them wltn any apparatus now In use has hit hoi to 
prevented exact measurement ot the fiequenev of heart 
beau in very small animals Such a determination 
has now been made by F Bite hanan who had been led 
by theoretical considerations to tho conclusion that 
the frequency of the heart beat In tho mouse could 
not be less than 600 per minute In order to test the 
correctness of this conclusion he recorded the electric 
variation produced by the contractions of the heart 
This he accomplished very easily by plunging the fore 
feet and the hind feet of the mouse which was bus 
pended by an abdominal bandage into two solutions 
which acted as unpolarlsable electrodes and were eon 
hected with an electrometer the oscillations of which 
were recorded by photography upon a moving strip 
of paper The number of heart beats per minute was 
found to be between 620 and 676 in 7 mice weighing 
about one ounce each, between 720 and 780 tn 2 mice 
eight weeks old, weigh inf between one-half nod three- 


cpiarteiH ounce each and (iSO In a white mouse w.lth 
ing one half oun The me an value obtained from all 
the Ob'-) l v at Ions was 1,70 pulsatleiuw |x l minute 

the respiration of mice s also miv rapid 110 lo 
160 pc r i inute according lo Buc Inwaiis obsu various 
Heme the ratio between the frequencies of heart lual 
and respiration 1- about four as in man ami most 
mammals Ih hrait ot the mouse beats four Mute a 
as rapidly as that of th rabbit and ten times ns 
rapidly as the human heait 

TO MAKE LIME WITHOUT A KILN 

Ii is post Mm to make time without a kiln and this 
method deserves lo be inon generallv known and pise 
Used than It is Ihc piopoitton of coal used Is not 
greatly Increased by the suppie sslon of the kiln but 
tho time requlicd for burning is prolonged on the 
other hand tin cost of the kiln is saved and th. tost 
of transportation tan be reduecd to a minimum The 
proportions of coal and limestone inquired vary 
greatly ateoiding lo the quality of both maieilnls end 
the skill of the lime burner It Ib always hotter to 
use too little coal than too much In the first ease 
Borne of the limestone Is left unburned and mtiHt he 
treated again, in the seeond case especially If the fln 
is very brisk the sllieates associated with the lime 
stone may melt and protect a large propoitton of the 
carbonate from the action of the Arc A carload (10 
tons) ol coni often sufficient for 60 tubic meters 


((> 1 /» cubic yaiclh) of Him-ctoni 

rill flist step 111 the Operation Is to e h xr smooth 
ami slightly I vule In tl i until u e 1 1 ulai men Hlsmt 
Iti feet In dluiiu te i A itieulll pit about I feet tn 
diametei and 20 Inches cle p Is elug tn the eenter of 
this flat mound und eonm lid with Mu ■ tieunifercnee 
bv a tie mb or Mu saint lie | III and of the width of Mu 
ipnde Tin flu is lighted bv means of Ibis hill ml 
The central pit Is filled with -met sslve lave is of straw 
kindling wood nrul logs xml Mu whole ti a Is Mi n 
cove i>d with flit stones foi the purpose of preventing 
thi whIIh of tin i it from civing In i pon the foul Ii 
tion alternate layers of coal ami limestone an I ml 
the lattei marly live times as ehep i tlx foinnr Hu 
I lie is made suflleiintlv tap'ilng to In-mre sinlillllv 
and Is completed liv n tip liv r if limestiiti It ts 
then covered wltli successive layer it Hat stums sod 
and mud In building tin pile s vital hii passages 
are lift on the windwnni side at Mi bottom anil on 
the I.nwatd side nt the top 1 h | tl. is lighted by 
IntrodmIng a torch fastened to a ong pole through 
Mu trench to the straw lu the eentiil pit \\ he u the, 
flic Is well started some oi ull of Mi Mr passages may 
be closed it is even advisable to stop anv eicvices 
which may be formed In the nutci cove iIng The tine 
lequlred for burning the pile mav vuv fiom a fe w 
davs to three weeks according to the quantity of nlr 
admitted It Is advisable* tn conduct the c-qaratteen 
slowly, lu order to pi event the fusion of the silicates 
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PARIS AND ITS TUNNELS 

In, imwlbiiis nf Hip ilimlii Hid li Inin out 
ul ilnml Ft in iml ispulall) 1‘arls inn hirdl) In 
muiliil is nl ()m quail,r of tli ill) was loun 
ilii il mi lanuiry .ilh and nm quail, t imm unirap 
kill him Hiutiiil flnni hi at nlil I, hi ii bn,kins 
I m lln SiIiii iuntlnu, ,1 I, Ms, Tin loss alrinil) 
Is lUtlinaKd al Mmiwiii uni lids Is mlUH ion 
Miuillu Tin Halils d, IHisu thi iiiidniii 1 of the 
lutUitl <t Trim, hull, illirs Iniinililiil 
In llu old Inlln qunlir llu stlulllin «»i irlllial 

I In Mil walk l Hi (luni il s f,i mils \i«iihIIm ml 
li|nnl mil III mi i (In llilians iiiii|iniii s Ilium I In 
in iih fiiiilm iiIhiIIii, ill ilml iiiiimgli ih, inilml 
ills I |i ii II, nl iih Hi mi In ili mil iniiiiul Ihr In 
Mi,ul <1 ruin Annlli i Iml mi In u nnrnt In 
ill nu ili Toiinion Half an limn la, r llu wain 

In d IK an ii| Il.nil llu hill ,mi nuikliiKH In 

III iiii SI I i/ii nlil h his iiiiindilnl llu aholi of 
iMiiiMIi IIImv Ml |lmallu nlilmalk till Id Hi, 
uluii) uniln Hi I'lui il Hlpiri rullti|is il 

Mil,n » is Inn I III ih Midi aiiomllshimiiil 
in nl III llu M in I ms |] a Iml of «hl Ii lias 
iihin jjri Mims mi luslllv kiiminiiiiil lo m I 
n nil! Ii sun llu hi I il Hi 11 lam,ail i ilul In 
llu ii nl nlli nlnii and non Hi iiMilum of 
liln i, /uloit kl mil llu 1111II1 Itimnis Until I an 
/mi luljdnlni «ln h h ih llil In il It llu illr In 
, kin i la nvil it i iiiusiiim if ul Ii ilsn nan limit 
In Ih wM iih nlnn 
Hi Ih ili 11 II, sih i Hi Unions (illiidial of 
Null, Haim mil ,h I alula ih Ml, uluid uni 
h him d lulu a \ia, hk llu tuu sain, la/au 

sliiul mir i Ida hiili,ui mi an laki 
llu \mukiti and (iiunan l iuIush),s *mi Itnodul 
mil i, il i |«iu il lull Ilia i llu il Hi llilliah Fm 
his) Ilia nun ills uul itihll Imiblinis liuImlinp 
III, hull In mi »hl h hi Inin I Inm i nfim |nt ih 
li m lisa nf kill,ml kll mill Mil iiia I iflllli (hai 
Him mil nlli i uni a Minis 
llu MiiiihIh if I nl, mini ill, ih, d >n inomlmnl 
a purl In Hits h lili s| 11 ul li mill ul, n Uni i disili 
li in i fill, in nm, I ids ini ml, I 
llu Ilni ulil Ii nilusa III I ms M lni|olilln 11a 
nm In muni, i Pillmit) is a IIM ,t H, lima In 
llu 11 rof null,i inn I rmmlli I oil, d< tin 
mi a In llu I’nili Hsuphiin nllli ii ,million In 

ih Inrli thill d I In,ilii Iim M mini; 1mm 

II lilli mil IhIIiih Ins llu mil Id b iilmida Mi 
mini Mini in III Inn tliilllnl I, ai| ml slum llu 
,«ii|iu dun II" am ili llu il I, nshnllniipl mil 

I hi til.. Hi Ilni ih Hum ll, lluil lud IIhiss 

mmn Hu llu tula, i)uill, S|i ml, ... 

luililaii mill I inpl i Imtu iiu | „ dllil ma in 
llu lull Ilian..I IlnaI Hi null.Hi Inn 

, i Hu IWmid d Sliislonii lu I mil il tin 
Hi III/ II innn ilk Ih linn il lilliiuill in fin ,R 
Oita Ilii l Hull mill d tin III a li I’lau di 
I Halil hum llu III, t illuilnil In ,ln Qmv ih 
I mil s I iiliiK II mil iln I In i ili la liimnlm liy 
Hh Hin InfmII i linn lll|uiIn Anluillbt III 
Iim di In lmi nli mil llu lumlld a 
All III Illlis ill 11 la Inn laliuia n lllmilur of 
Inm wIsa Inn mil i Mi Him Iim «llli nlhu slioil 

InifK Kitiiwimm 111 III foj, llil (I nu I, in {minis 

III, told linuhnl tin dial ah lints I iihnnl nltlt 
mill a furl, M nlu, Ii iri nmlinnund tm In inlilnioi 
ahd lu: n ilmln Is llu iiihii is aii|i|llid (mill 
•Hu, slalliusni t iiiilmiil ilninnn, nnd tlunlmailii 
llu Iln i ili 11 link Inns ilii iiniinlsiiilnii llndri 
Ih iniiliiii Hu tin ka I a mih nil In ill dimllonn 
tti Hill ilisilia | Hill, irundiin Ilni Hist aa II 
Is III, (hill III Mill hm, |is tiink iltilis ninniul 
flu Hi i ili llhlh an dial thi li tins nniilna hi 
rmiinl tin him mil ilium In i ilisiimlliiK Iln, of 
Ink null ul ini »»Hi him, Mils iiiimumnl 
In dim h Ih nu w in, nl nf lulus nnd i dm u quit 
iiiiiMiI nidi Hi linn m slapping nt ths firniinns 
I hi Inn MflDitt hamiH llisua Iim 'nwns 
llu di 111 ll and tm insiaiiMumili (hi mm ul 
Hi in dim Mih an minim mill twnm ttimam 
III Hind Hin illul iln I’m! Oinphln, Atinni 
Him uii Iim |usa Hindu ;h, nlhu Inn mil lla nil 
la H I il Inkn ll am,u m iiu Minimi lliirninit 

I Hi" Ho M I lua Iim nllli llu I mli Maillot 
16mi|s ll, us hm Ini him ul this fmt but tin sin 

II iw it hull hi Hi sum min d plan, an mu pas 
* m i m Mansi i miliowwdmiiihi amiau 

llu in Ihul nf w iinihiit nliplid mis mi slnqili 
Hi "di i Inis laia pits ul IiiIumIs Ihromli nhill, 
Hu i nlli iu nisi | in iiu sniii i | || I( innm, M 
is in, d Ilni mill na man, nf thi <■ , its is |msal 
hh in id i H in r lai llu niimbu of aoikliiR plana 
n I ll s | i us llu Innm 1 1 Inn, nquliid in mm 

I' 1 ' 11 IN .. (iinliiiliirs mud htdrinlli 

11 Ills Illl Ii in luillislnntliilh lluir liiph mat of 
! Mill hui round In la imnniidiil In Iln linn; mn 
H, Huh nm llu mi mill il anmhmk muasaiv to 
11 1' 1 "I Hn In lima of Ih, Mil,tin ,, umild, raldy 

II" "ItlW 'nm,tint,a took in Ih, sahnli mukwitlon 
f ! Hi' I*"** "Ill'll "II# thei| fMilfiiUi4 ptMlt(l( 




«l"tation In ami,ash, ilnss Al ntlnr Ifm/s uni, 
tin auliod roof nas (.ut mil nllli tin slilild ifiu 
Hhlih It nan imms ui in mml llu liminl ,|mu 

10 llu levtl of flu ioiiIImiI Mil,, i am it miH 

UHKl flu roll Ilf flu him III ilia ll l In III ll llu 
mill bid tosiislninIh ml 11 in Him buns iln 
Horkniui hoi, plu,pd in luni ul tin lit,id hIw 
I hes Hork null pi k in,I nli i I p imm ||„ mi 
lor It Mhm tills Iml bmi du ili In hi ill hum 
hIiIiIi lain URiltisI tin iwxdiwil I In lutln I HU 
opuulcd mil Iln aid Id li to ,1 l mill n ilul Hi 
Fiiih hi If nl up hi il inililli limp lb Iml 

Islilnd II i s Iiihii did h Im k d up 

Uloilnnaiili Hi sin hi mid n i iIhii b Ml 
mil Ilni mn tins ah i i ih his ii I 1,1, 
had Iml is In ins! mi mil.ml m Ii i 

IIiiii an Inn li|a» nl slid is Mli ii mil itj 
in I is I ii ui uipli Ii Inn llu ml i II Mint u 

hilt kid up ns In Iln llu d li\ii| n | h hi ilim 
pliwa is il iln I dm It id ml ih II11 d kill 

Mlu ini inuinluid mil Iln n nl H i m i 

Imm ih tuiiiHi is i H in in uiii i is i * in 

In tin ki(tiu|Kiihui si inn in s hi i in 11 i\ 
llil s In all kl llil ) III III! \l I Hill ll III 1 
win llu iniliiiiMilmn M llu ,|i ulu oilh in Itn 

11 Ailslulll/ In Inn \n il III, Mini hi III 

\n 1 d l.i(minidi b) Iln \i S it I im hi in 
snnlli mill nlu Im . nnd luulli n kill ml i 
Im A 1 SI) III viniid linn Hllh ul nintl#, ll 

Ut Skill), Hill III null ll llil \ nth s Illl ll llil 111 

udd In I at in 11 11 ill i In ml i Ii Hut iln 

I kins lu i in I Im Is ii It i d |h In Id, k nm n 

Inm iiiiii nl IIiiii mil llu subs n III n u tidt-t 

tmdu sn Ii iluuinstnni s illl a In k In Is kklim 

iiu il * is in I iiii im nlnii Inulilllsli vndwl Im fc 
ImdiisHoi iinpluwd 

Ml h turn ixisslt Ii ut II iu Ail ihl/ mil I isss 
"Iiu hiIdiin hm bin mil n il in iiMiiuliil hi 

IU ilii hiqai slhli d ilul HI I In Im iiu in 

ml i li Iiiiii Hi |uaaii il In \ I Hi m tin nli 

1(11,111111,1111 In III ill 11 (III III I III | I Illl H ill 

md (il, Mind llu si id mi ilia im ills, i, mid 

km in sn li Hinka Ih i i i il d 11 I n pm 

liuliili i ntiikd lull. III 111 Hi llu Klim 
Ml III mil Ilni Killil kuli ll kila 1 ll dill ill 
uni in llir lu mh Iwiiii, il ,i si I ii n mis nm Ii 11,1 
In udii In |in a iiiiiIu Iln s ii ml Mil I IiiiiI 
Him Iiiiii In In aiilikliliil I I i il u linn, nils,inn 

II mi ul Iln iiimnl Ii| I suh n 11 idislm ul 

IS lit hlw n III li Muiiilt md ll id i il 

haintl, mi mi i iiii I ilii I ini Ii mill il isl ii n 

vuiniik us mill d Ii li lls In Ih ulillnild | nl 
imiispiiiiiliniii iln pissii mill iui, small mllin 
unt nl Ih mu llu I inn I thus ,n timi d hi 
fuitlni In isid Is si luma I mil ill t In Imiili 
in im I illii mi oils ol s, ml jUtilii il Imm o'a. 
aim I d upon III shun and III n Iiiiii i ilul In II 
ilii (ilii lul md sunk i ill ill) mill Huj i 11, I 
ahl n h Dial tin diblnini l> i u ih nil u I 
uiiihi In lul llu«Hu la i l t lu limishil Hi 
Inml ml bllilit il mill i Iln sun lul IIIihK iiiiii I 
h) nulli i Ii il/mild luni I h la iialimtiil In m n 
ot t hold mil uiiiipi ssnl in H imiiu ma lud hi 
adiHHun In ■ iu) muons |n uss ol isimlnm lu 
Hi, | wm niidu tin Oil, ms i din ii il lino sum 
Mi,h,I tint of«pi,llinln,n ii /init il llu iniiiiul 
In md,l lu pirnill of uuiktimtlni Iln M,liijiluit 
Iiiii ssItltiiLit any duiiu of Ihnsubsidiiui ot Hi nuik 
on i hind 

llu uoKsInponh, Sunoioiupiiwd In iddilimi tli 
L.tablihlHiunt of t»u stitlous on, f tin in d 111 
I low, r Alarkit and Ih, oilm il linn Sihil kli Ini 
Burnt di slim il In r, st ii| on hi! ismlidfiroilliil tins 
tould mil hi uinslllidid in imi i lul hki ui illii hi 
aUtloiis Hv aannof Ihui is, sli dim lislmik th 
posalhlllty of nuns i slilild mid i sn h uiuiinalniiiH 
could not bo ttuxiftlit of anil si i nuts, h la Ind Ii 
theusenliilkaona sank will ill, 

llu i tiHBon had llu uppt min, of t uiukaa Inn 
Himh in most uikii was in Iiii mil sslilt | il to 
tlitlil Hulls mtliili muln| up Hi h ik I, In n 

SllUltld llllllllllld U]MIII Illl sill I ill II II Illl, III I 

had lu Imvirse only sail ginuitil mil piosldid il n 
Ins nllli a unllng ilmmlKi t, | mill ll lilni in 
In piopm th, nay for 111, uiawn uul lls, id l 
Hlilih liny bail In lu dona In , d Hull III ii I 
Hhlih sank proausslinli b, Ha onn mlilil m mi la 
mu as llu soil his ilium d 

Lath of Ihi itolluiiaiinilii lOiisbl inilm Inihmu il 
lllu Illy ol lam f,,l iullii' mil iln sum 
Ml,hoi of W fntl Is i nipo, I ,1 Ihr, il ns 
fomlni; a mill Hi I it hi linilh anil unnwd ia l l 
Iohh In tbi milir i ilsaun.. I I in I nplh nm 
talnlns Ihu station pioimls ao nllnl md it i h 
etliindli an clllpihnl w< 11 man llu, iln si dim 
inllliHu aubwkv M it lu lilil upiil to Hi dlslmi ,slai 
lap btlniMl t point sllinlii) al a I ll In Ion III I i i 
part of llioatalioa ami llu In,I if ih sit I md ,1 
■IgBCd lo tonlaln In iddlllun li , Ii k t nlli , 
Benin of at nn (stalls md Miiatnsl 1,11, piss ni i 
plalforiM Iln H„rk al I’liuo Ktini Ml In I w is 
thiroforo done la uinnntlon will, Iln onslimtiuu I 
Ud ll| Hut BWH'i 
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In iriilttinn to On M< Hopolituti tlu>u lx in Minstiin 
Him ninth i miliway Urn lhi nut mail lx Julil out 
si im wlinl nji n Hi mini llnm ux tin Turin M<tiu|>oll 
tun siibwni iiid utHki h <onnntIon with tin luttii ul 
■IIDi ri ill poliit h xo th it Hu < ui h nm> slnll In in om 
mini to thi othd lliis m w mibwiiv Unit Mill tun In 

i uni III mill hinitli dilution nioxs I Ini i II v It Mill 
lulu i iIIhIiiiI wlitih ih not iumimI b> tlio Mill( j|miI 1 
tin mid will i mini cl tin huuUkih quntii with tin 

II titi il | <ut ol Iho town 

lln tutu I Ii ii Kill i i tin liui wlili h Ih < ntlioly iiniiut 
Mound Ih iiIh ut light nnd om Ii ilf milt II (om 
11this Hi n iln Ilin which min riuin tin Vi rtuilIlnH 
^iti |iiin tdx n ii Him ii 1 | tsl tin Munt| untixxi di pol 
thin i iiissi llu si Im i ii Innin 1 i milling Liu illt tiinli i 

lln M lni|olltin s tint i\ mil | i l tit st I i/iin d( |Hit 

tin ill\ ii u Unit, tin u ii t In t u t iiutnus it th Tlaii 
Julis InfTitu At tin SI I i/iii d | nl Htiiiis i Mlniit 
I mu Ii tnun I win n p issi s ly llu HliittoiiH mill t nds 
ul tin St Oil n g U Hi liiiiin Inn Inis tw ntv lliui 
xtiitIons making Iwi nly nun xtitniix on tin uitin 

ii uti lln Itinnil x Inn i id Hu till ns u laid 

oul on ilMiut tli s inn | Inn us t u Hi M Hi] ultt.in 
ill in l> 11 Iruk mi I in I t • l nr two x| i l il Ital'lits 

ol llu iiiu ii id tlm ol tins lx III xl I IiiIk mull t 

Hu S In mil Hi ond Hi i n I iMoiihd dutlmiH 
liutll o' ii irilt ii I i ii i I 

Ax In Hi i is ul 11 Milt m i 111 in urn 11 llu in In 

i ipiil pii III Ih ulii Ii ii hi l il II ill nil n i I III i urn 

Unix wuH Unit i I t iking Hi mi I \ iv lln m i >mx III 

Siim II i ui in ix i ii i I il iitul i Hi ill i Iv 

llu shti Id nnd ioini i il nil nutlixl mu dm I tut 
Inin smiu inn mi In • id i In I tki tuning hiuiim 

mull i Hi ill i 11 i K ii i il imu mid llu pnflli 

ol llu iiinsliin H in I luun In mu ol Ih hmOoiiiI 
\iium wlu h shows Hi tunml In It h uimphtid st tti 
Ih n Is t limit I t it In nnd t lln tint lx it cult tutu 
tmivitiK our of tl Hi ks olthi limit ulntli m Htmd 
ml gnu Ih xlugl tunml will It ii| | in it lit h thi 

III t oil llu NOitlli him I mil will It lx ol t imlii I it km 

thn I t ilnulih Hnik i ihIh tl i hit midi igtoiind 

tilth n Mill li ii Ih ti\ i il Kin ih II nluixlti At 

tin i tin t i ml it Huh st iiimi tut tl tw pmnlltl 

sut tin i i thi Htu I ml III tvi tnhs m inn 

unili t llu Hti 11 Im i mi (list m nut th n | ush Ih 
low lit s in In m it I ii i i I | it ill I | it Ii ( timing to 
Hu olhirlmuk tin till) h <llu u • inn what indllun 
uri hiouKht Iom llu r mill i nli t am mid Hi it Ion I tits 


littu fmniH thi mil ot th« tub( siiHon I rom th( 
fmthci ind of the mutton the standard double-trade 
i mini I iisunns its muriu toward the northuu imrt of 
tin It v 


MAP (111 1IIK PABIs Ml 

I*" (ntlH hnglli (t Hu hIci I mbit hi tins Is I it I 
\nd t 707 tut KHpeitivily betwom On two tallmis 
I m two tubix hiv. i hip hih dlffiunt piotih and 
Hu Inin l)lng up stii tin starts fioin tho Unlvi nilti 
station at ,i down graib of 4 In loo and on loathing 
tin tlut llu g nli Ih onus n illy hvel it I pi i too 
InwRtd tin othi i bulk 1 lit llm mounts again at a 


Riade nr • 11 pi i luo with a total length of 528 motors 
( j 88 yards) The seioud tube differs very slightly In 
level and its length is 148 meters (599 yards) Both 
of the tubes have an Inside diameter of 1(H) meters 


iiioroitiAN it A it WAV. 

ilh 4 lid) ind in out. t iltHim ti t of >.24 mi lira (17 2 
ltd) Thi until ol the tubi is t to ntitiiH (4b fid) 
ttbou (lie tailliypl of the Iriuk The tubi is fomud 
it a xi t ii h (IT inst lion i tugs - Im t broad boltpil topi tint 
by 1 Imb boltH through flnngih 1 udi ot the rings m 
in idi of i uned tost non pit ms lot tiling vouxsoIih artu 
Hu minner of ardi (onHtrudion Aiound the ilrmin 
lirniii th in an twilie voiissolis including the ke> 
(ileie which la Hhottii than the list rhoio tx a span 
lilt bdwppn tho vouxxmiH of taih ling and also Ih 
I ween thi dlffiriul ilngH of thi tulx of > mllllmilirH 
(0 20 huh) and tho span is lillid hv ■> tliln pine of 
iiiosoti wood poiilit ot plm on Hu until sldi tin in 
nit pait In lug linn filled up with a miking of Toitland 
c< mint mint ii 1 hi tlihkmss or the wulls of tin tubi 
is om imh of tiielal tu thi tlilnner part this bdng 
lilnfomd by the wibs of the voiixhiiIi which niiki the 
♦otit thli knixx turoHH tin will to bn 1 ItuhiH 

One of thi orlginnl fmtmes of the pieMnt tdan ion 
hIhIh In tin ubs of n Intoned ions it to for the undir 
giound ststloDH IIiIh whs liqulted In xouie (uses 
whin the Htnets wire viiv nmiow and tho station 
lould not In built in tin mdlnary way without au 
ixiexHivi inst of i xjiiopnitton in otdit to build (hi 
stations without lntirfeung with thi wulls of the 
hotiHt h thi pitHinl method w ih adopted and In tho 
i ibp of tin Kuo di Vuiiglraid whlih ts only 11 miteis 
(1*2 lie)) wide an undi iaiound Htallou 41b fict wldi 
has bnn built without Infringing upon the adjacent 
piopt It) IiiHtiud of 7*< fi et rot llu Htatlon wall thi 
teinfomd (oiurdi iHiupies a tiilikmss of onl) 2 fiot 
Ihe winning Ih only 18 MiitlnuteiH (7 lmhex) tlilik 
but is 11 In foiled hi wibs which aio designed so as to 
Uc putty on the inside and partly on tho outsldo ot 
tin vault 

THE LOS ANGELES AVIATION MEET. 

By Cl m T Sit uiiK 

1 in Ivos Angihs Avlulion Meet while a wonderful 
ixhlbitloD of flying to a part of thi world In which 
fling wrh a novi lly was In fact nothing mori than 
an ivhtbltlon Am a meet It lacked the rontest spirit 
manifested when a great number of machines of a 
diversity of typo ate brought together, such as at 
Kbetms 

But four avlatois qualified and but two typos of ma 
chlnis were successfully used—thi Fartnan and the 
Hewing Cut thiM both biplanes The Illorlot mono¬ 
plane made a miserable showing for reasons men 
llonid hiriaftei This lack was also due to the fact 
that all the aviators present were under contract for a 
i ash guarantee As a result of thiH, the meet lost Its 
spotting flavor and consequent test 

The rules were arranged so that tbcio would be no 
fixed programme of event* for each day, but every day 
the aviators could try for any of the prises If they 
were ready with their machines and found the weather 
propitious 

With these liberal provisions there was no roal ex* 
cuse for the scarcity of dally flights except that the 
machines were not capable of more than on# or two 
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short flights a day or that the operators sen simply 
making exhibition flight h or dimomitrating their ma 
ihlnes 

Thp following Hat of prlns won will give out tiadirs 
a good Idea of what watt at«ompllHhi d by tin. a\latora 


On Jammu 1„ Pauli) ill In k ill wi rid s n (Old's 
fm hi bill )t .tilling in all it ml of 4 It In lln hlb now 
raiiuan hlplam whh h Is <onsldi lablv HinalU 1 ind ovi i 
tOO pnundH light) r than th< ligului 1 nrmin mat him 
thus winning tin height prt/e of $ into An Annold 
buometii can lid by I'iiiiIIihii liglstuul linn fut 
hut the flgims oflu tally tak n wm tlumi of tin <n 
gluts 1 mg hipind whim liua uiid the mint Ih I Ills 
IK rfoimain e l'niilhan won tin Inst pil/i ol $ out) 
Chan K Hamilton unhid suond |ilrt of $ non 
going up on tin luaf day to nu allltiuh of (>-(i firt 
on hla (intlaa btpltm liltid with n Inurbladid pio- 
laller (iiiIish unhid tin thlid pn/« of $ on S' 
oini lal hi Iglil w is taken 

Ill tin Hpeid inntiat Crli n ( uitlss was an at Jllu linn 
the wlumr in Lila hiyllndit tnaihlne Hi won thi 
flist prin of $1000 in I hi tm laii cunt Mb II milts I 
going the dlbiame In 23 nilnnUs 112/5 seionds an 
outage ajietd of 40 71 mllib an houi 

Paulhan took siumd prlzi of $2 000 hi lug ovu n 
inlnuti Ik hind t iiiIIsh Hint nnd inverfng tin 10 Inps 
In 21 mlntifiH >» 2/> tuionds 
Hamilton mitvtd tin third pil/i of $ t00 his Unit 
being '0 niiniitis 111/) seinnds 
t urtlss made a om lap (Ihlinlle) Irmk luuid of 
2 12 whltli Ih h apeid of 4 I I mill s an lioui 
i mu K\M i t mi mn 

Louis iMulhnn lastly won lln imlui utu nnd Him 
lil/i of $ t 000 going 7 r > 77 mill h in 1 lioui S inlnuleM 
1 2 tktondR a leaky gaaollm lank pitventlng fuitlur 
effoit 

CuitlBM on thi Inst day putlalh rul innd hlb lost 
presttgi by making a deildid tffoit to heat Paul ban a 
mold An iitldml to his m u him iniinid him to 
diHrend aftn having mad) 17 0 • miles In 12 0» 
120 1 mile pi r huuri thus winning thi suuiiil pil/i 
of $2 000 Paulhan was at tin huiuh time indiavor 
lng to lowtr his own uiurd and bad the satlst it tlnn 
of seeing hla rival lomiHllod to disuud Hi fol 
lowid hints.It a little latei on -uiount ot daikucss 
after louilug 40 Ia|is ol Hie mm hi 

Hamilton won thi thlid pi i/e of $ 00 tovulng l'»44 
mtlia in l ) mlnntis 2 '> suouds t'0 mlhs ptr houi) 

W 111aul In tin Auonaiith Sronli b Cuitlss biplane 
made a vi ry pretty stait and flniHh In a 20 foot bipiau 
Starting Home dlstamo liaik ind using whin In the 
square he circled around tin tiack nnd lsmhd with 
one wheel Just an inch off the 11m thus winning a 
prlre of $250 In thin aort of a tiUl a hraki suih na 
is used on the Curtiss machine Is a nmasity 
hi ow i H1 LAP 

This pi in of $500 wan won bv Hamilton who tov 
ered the I 61 mtliH In 1 mlnuliR ’b 2 5 suouds Wll 
lard In a trial for this evmt slowed hlH motor too 
much and was compelled to drop 
qt irKmr si \m 

This prise of $350 was won by Hit n If Cuitlss who 
got off the ground In 6 2/5 seconds fiom the start of 
the motor Curtiss thereby broke his forrati record 
He glee broke the world's record ibis own) for die* 


tame requited In starting I he distance to the plan 
wheie the reu wlicils lift the giound was hut IS 
lid Thisi mould win mailt January 11th 
nisii i\is wii ii i ism mis 
I’ll/i $1000 Won by Paulhan who ioi.iuI 4SI 


n II s in S inlniit h l( I suouds ( mill m j i ii ii) 

( nrtiMs i mi d i | uhsi ugi i b Mini llmis i III S 
n Until i m ii Him but did ii it at t mil mnn tlun mu 
lsp Hib liUiiliMl m it Is iliu I In low mil at III 
It It ol thi op l lloi ind whlli olt i i It ms s no np 

pm ml dithuilty In manipulation 
Paulhan took up many passing! ih dining tin It 
il us Minn linn s iinini two with ■ isi 
I IIOSS I Ol m in ii ii ms 

lln I null clossiminin (light lo Aiunlii mil i 
turn iiiIIih c uh wur wasatmli wondi iful and 


Kigiillliaiit sput uli A ruling of awi pervaded all 
who wltiiihsul him gi tdually timappi ir Into till beau 
tltul haikgumnd ■>) snowy mount tins Ills reappear 
anu w in no h ss iniiulmih is tin tiny spick high in 
nil ulnm the white pi akH iiuiii iInll/cd second after 
second Into man anil machine IMi/i won $10 000 
Ptulhau mad) In all fenii lossumtilit Illghls the 
thru olhtiH 1 m mg unolh lul 

lln flist limn Aviation 1 ic Id lo San Pidro und tc 
tin n w is -1 ' 4 null s 

I In tlilul lo It tlnndo Hi mb mil uliiili -I 1 , in His 
is i in nkulil l ails of II h lug t pihsiligu flight 

Mtm Ptulhau i <omplining him Ibis Is a u ord 
tir i flight i i cs i mint n with i|i* ngi t 

litp nunilii i torn wn ul o a | ass ng l flight In thi 
mu dm Hi u with ( It Hannon on bond Tin dlh 
linn \ iim I >i mill« 

Ifnutllou iifli i nidklng hi hilglit mold on tin 

I mt ilu iiihiI i elicitt 11 > s i ininf'i v flight at about 
ul f I it milt it wlihh lull i wi loitunatc as on 

bln i tm n while still uiiblil tin gu illicit. Ins iimk 
sh ifl hi k his h iglit i Milling 1 mi I i » lilt inlo the 
ul nu ii II Id w 1 1 In ut Injun 

Ih linglhl s of knahi i hIiiii and lb n hi wiie 
lit i light ill in dut hut Ih Ii sin i si d uni nil 

i nidi I ii Ik limit il Hull in mi mi is to lours ol goiKl 

wi Uh 1 

II i In mil Ih h si tiiu lm on lip ol 4 minutes 
I i oml 

Ih gi \ iiiiii lit illilgtbli wis In might out and In 

II it Ion nil inplul hut ill gKH 1 ik d mil faslu than 
II wml In mil nil i iImuii $ 00 woifli ol gns hail bun 
i \| ml d tin lilt nipt w is glun m It Ih ilaiind 
Ihll Ilu in lop null d 111 mil dining Ilu puking 
11 uni ii king 

1 Ii i wi in nt ii It k ol ml n t In ilu balloon 

ig i nth lull It in Ilu l ubll mi I ill hilluinlsts 

lluinsli s \s mill two iiIhIiI billions w K ill 
tuul Hu )il/ sw ii wlthilinwii 

III u I wis a fin in lil uk, tin dallv it 11 tut 
in h ii g mm moil Ihm it it si t i il ivpeil 
nunls n id In llitowlii) ilumini bombs In llmoln 

I i lit fioin his iliilgihl mil Pnulhin limn Ills uiid 

II in with I It ul I ml link I S A as pasm ngi r 
Ilu l»w i liiallon il whltli Him ill ni|ts wiie made 
liw \ i w mid s ni lo | i lmli Ih gHining ol liny 

ilmilil infm unit ii ii 

Sn ill lniul in it him s wnc (i lul out hut In <aih 
is Hi iiiolm pow i wis liihiiflli h ill 
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THE ERRANT EEL.* 

THE TRANSFOMATIONS AND MIGRATIONS OF A STRANGE FISH. 


BY J. T. CUNNINGHAM, M.A., F.Z.S 


11 i ni| ii im ii null i wliil i loiif, Him II lnk<H 

l i ii \ tit v ti> iiliont (In must timlliu things to 

l i n i n i 11J v known mil up] ii 11 iti d In split ot 

III I i i lit I win Ii no \ i xisl fi i III diffusion nr 

Iniwl If, 1 Imx InM mill m (hi Jluily Mill t lit 
i i in ll ill) i ml lining. III imlilli tliut In tin rlxir 
s \ in Hi i i i llin hsli illlnl lIn dm wlilih Ir 
i nti n wltli mi* i all will xlmisi hihI onslilmct 

i f,i ii il I ii I IiiiI ll ir t dil In Hiinn to In a young 

I in I I i i Hi i til i illsilni I i>nl s mill that 

I Inf i\ ji III ll i mu tin ip 11 1 not illfflt nit 
I pi it Hill It it ii i mu, i I uni it h is bin 

kn itn I i ii ii n ill i Ii i i Iniif inn Hi it in th Si i 

ini in I nil i Hi ill hi |t Hi i ismnl in i mini 

I ss in nil It ii 1 In | i in*, ipi in nlli i tuning finni tin 

i i nml itn Hu ii i ii I lb ip pi i mil non Ini mil 

I sli mil is li in Hi I ink Hi i inn lit huh lu 

il iihi mi unis ) i tiif, In 11 hi In ■ il inn hslnn and Hu 

I i pit i r Hi ii if,I I 11 ii ut flip flu in out In baskets 

ii I mil ml ii I u Hi i i hr If 0 Ah Hip si tub r 

II xil I vi hi in Mk i dm s in illi lu witf,f,li Hu ir 

i n ii| l HI il snifi mill im Hi ml nt wit i 

i I mi| f,i i ll i i isi In mill i n mil In i nut unlv 

n ill sii hii mil dll Ii r bit i tin isiilitid pupils 

i In III linn hfioiiu 111 til it din i Is On tin nllwi 
li mil in ultill i K Im mi bun known to hmd 
in ft Ii wiln Ill mini lntniiillhts w n nntbln 
I ii iof.nl/ ll ii f,i in i ill 111 i if mi mil Hu nidi in 
i ms w ii In si l ifdd/iil l> Sn Ui il I ib si in 
is | ||i mil in Hin ill i III in Hu f limits nut 

\ ulliif. u li in Hi r I) III lus wlilli tin t iinlis 

im mi Ii i I iif lb I ) III h s Til otf,ims ui Hi 

i ill \ mini d In suskl wir not m (lie tipi umril 
It ii nil Illi tin ix ill ii if out limb spi i linen 

i Illi i mil inn 1 mil H luii ini lit bn n sun 
\ Itli lull) d uli | id i s nml milts In I In niitiinm 
Ii | In i win ii i Is hi pit nl iftil llu ixptil mi of 
I li mi ii bin Hid 111 ii Is mi ixIiiihIm nilMiilliin 
ill wii II ill is low ml llu h i mil II is i >m lusi ii li is 

ii nt 1\ b n iuntiln il b\ iinikiiif, hpnini ns in Swc 

i'll Mil III two Mil IIIII i is s un k iu w n of Ills 

t iki ii In Ii li wd i In w Ii I* Ii 111 rot r win ndiutitid 
In il t lo| in nt two if I In si f ik n In I oiiftli Ningh 
In In bin I lu t mu in anil Si |li mbi i IS 1 ) in pit 

ii d In tin Musi iiiii if Hi (ilbf,i of Huihhum, 

i ns i ill 11 uf, llu i iiiii nioiiH mi min is of sjiiltn ns In 

x ltli li tin in R m but llilli ib ii lo| d ll is iildtnl 
Hut Hi si lutUtltltiids tu i illfTinnt lotidillnn an <x 
i | lb mil in I nfloiil no ilibm of Hi s? awning tak 

I f, i Im In ti Ii w it t ill In iif.li It Is a rail that In 

nl tik u lu mttin ii iIiiIiik tin downwind uiigtatlon 

III i pm Im tlx i minis m s ini wlrit lnif.fr tlinn In 

ill i It fui tin lls oi ibs of i nut iPiib bad 

II ll m lib Hun il w is Ii Id an a piobnlib mut button 

flint llu ibiiw tuts tbit >ls spiwiiid In llu wa 

mul Hid w In ii tin louiif. win siillblintli diiilopid 

Hui iiitiud llu mouth ul tin is and astindtd as 

■ li i oi ii I Iiiii wlilli Hu | mints iititr iiluruid 
I mm Hi sin 

In llu i mu si of /mib if. u ul miisUf.allnn anothir duo 
iilrdiiillx siipiosod to linn no (onmdlon with tin 
i lus Im i n round tu bud ultlmnli Ii to tin solution 
il II d mxRtm As long ngo n» 1769 wan dlscov 

■ i d ii Hi mist uf Wiibs i flsli font Ini hi h long with 
n ill I ul ml liaiiHpHri id i in niiistv uunpriHsid oi 

nil n s|iii|m il Ik Ii wlibb wns nmuid 1, pliwiphalus 

slni Hint tun ui lu i spi i mu lih bin brill taken on 

I ml Ii lu i bl U Iihip all piuiod to belong to thi 

im s| u l it In llu Midlt*rr»iuin and at thi 

Ida i it Hi ii in s iiiii ot In i kinds of Iaptoro 

I lulus win f mid mid win disiilbtd undi t different 

Hi mini s I u I si | it was flist aiiggcstid b> 
tut tains if 1 i| sli Hud Hit I i pin i phnll wrro 
Ii iiiuif. -inf, s it lmii of ot lu i flshiR but lu did 

i u i mm 11 tin m with Hip ul f imllx It Draw Ihe 
'n il ui i bltiiolof.lhl (111 who In 1X64 flrHl on 
I i h an ilomn d grounds tatin to (hi loiubiRlon 
lut 1 flu u bull in Hi hint ul uls and in par 

ii i In ( /I plain* mm hi Hu turn fliht dlRfOxirrd 
tl lini iftli tunf.ii Hi < uni In r i onflnmd QIU a 

ut m nts iuniiinliif. tn stimtin il ngmment but 
i liutalmd Hut tin liptonphnll wirp not normal 
i if * s if di vi lopint ul but Inrin wlilrli bad boon 
h slni in tb Ii ib xplopnii nl nml lontitiwd In grow 
i i is n lit ill), Hint fullv din It pul voting i oilgi T 
i Iti ii Hnmlbt |linn llu I rploiipbull similar 

i w bun lx i n pi I lorwiird tn irfiiiuci to oltu l 

1 i il fnrinh but linn m nil msi h piouil to bi erro- 
i thi r Im tIon in H/i during nut imoiphnfltH 

* l\i wl If ml s iiiitiiti N,m» 


1 hi nif? Im i n found tn In qulti i rominnn ntturrtnie 
lu llu ia io of tin ioiirli tin question wan not at nut 
In tin u lual uIihi l \ it lull of llu tiQURformation of a 
living 11 pi in i phaluh Into a vuiiur uinRU this ob 
"fix it Ion wus raubd out bx M \ua DolaRt at Ruh 

i iff In Normandy In the ymi 1881, and the trims 

I mm it ion was ifTiituI bitwun April 18th and the 
beginning of Inly 

llu next Important sti p In the pioguss of these. 
iiixiHliRntbinh was thi lib ntifli atlon amniiR tho nu 

ii inns tonus of I ptou phalus width had bun dlH 
liiif.iiiHlu tl of llu laixt ul thi (oninioi «s I This was 

llu lid hx (iiashl and Calnndrui i In at < utania and 
Mi shim in tin uutKl «f Sb llx In thi xuhb 1891 l It 
has loiif, hi n kiiuxxii Hid It ptou ph ill an mori ft i 
•Iin mix win mil laplinid on Iht coasts uf thi Strait*. 

I I \h srId i tlun nnvwhtu tits a fa<t width Heims to 
In dm tn tin pioxlinlty of diop water and tin tur 

i ids md uhiilponls tut which the Straits am 
n lul to issl anil (aHndriiulo tiirrd In aquaria tbt 
i lninui| h ol h x i d klnilR of liptouphalus Into 
diriu ill spiiiih ol llu ul lumllv oi Mm Hilda and 
iUIuiiikIi llu x win mil abb to follow the whole pint 
iss Iti tin < isi of llu i ommoil ul they HRtfsfhd Hum 
stlvis that tin Im xh of this spul s was a futm pro 
xlinislv known as I < pfon phalus Iniinioafm This 
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lias l n> 7 si \t,ks IN THF, MhTAMOR 
J’llOSIS or Tllh hi Ji 

Mill 


Xfl r 11 t Ltui 1 1 i lu. mill I, 1 I tun . X<tiiul.tr h I iiir In Mo 
ibli Iw r In kt inmiiwM i <u t r IUvunitrrsuf.iliu.1 twin l'u 
drat hIhri J If . wr ill .lorn Hr 1 tlilrl .u»,< Pii“ 
anil X f iinh Rla) In, e Afil nta|,i nr flimxxl. *4 
ruth a(MM inniL | Ifin I ti 1 fully li xili pul « I fi 
a|irlnitn »h wi n Hf, 1 h ini (8 It ) 1f that 
h Hfc Hin UWfcln) 




pailliiilm form had oolx bun louud tn tin Straits of 
Messina It Is latlui small not exe iedlng 8 tent! 
mclers (1V4 imhis) In bngtb and 1 rontlnultr In 
1 1 Ight The fully transfoinnd younR ool xvas npyir 
bah than r > unllmetirs or 2 Im he* la leuRtb Bi sides 
tho laixa thi Italian naturalists obtained spoclnu us ot 
the adult uls with lepinductlve organs advamed in 
dxxihipmint and found that these wort distinguished 
fiom the urdlimiy sins Iraens taken In fresh water by 
larger eyes and by a silvery inlor They tomludid 
fiom tilth Inn taw In the site of thi eyes and from 
taking uls ami detpsta fights (ogethii that Ihe cels 
spawn at d< pllis of not Itss than 200 fathoms The 
piiHint wilier louimentlng on this at the time 
pointed out Hint if It were tiue for the Atlantic coasts 
of KurniH ll would Involve a migration of Ihe adults 
from sn> llu month of ihe Kibe to the Atlanth off 
thi wist of In laud or th» Bay of Blsiay, and of the 
voung tin Haun mormous distance baik again a Jour 
ney of about 800 miles inch way, while In 8lclly suih 
depths ouin within a mile or two of tho coast It 
seemed ptobahlr therefore that on the west coast of 
ruropu the simwnlng of the cel might take plan* at 
nion tnmbrato diplhs The moot exliaordlnary dls 
coverbs of tin Danish naturalists however have 
proved that uls an aiiually batched beyond the r >00 
fathom lint to Hit wist of Inland or In the Bay of 
lllsiav and thal an ul whbb may have spent the 
greater j*ai t of Its lift In the uppu part of the Thames 


oi In Ihe Norfolk Broads la conus, when It Is sexually 
nialurt, a diepsea fish 

The discovery of the I optouphall of the ool In thi 
Atlantic by the Danish investigators In particular by 
JohanncH Schmidt, by whom Ihp actual work was car 
rled out was not due to accident, bul to systc malic 
and reasoned Investigation In Ihe year 1604 the 
Danish steamer "Thor was employed In collecting 
the young stages of edible fishes In tho neighborhood 
of tho Faroes and Iceland whbb belong to Dcnmaik 
This work wab undeitakin tn connection with the 
International Fisheries Investigations which have 
bun going on ainre 1903 The tel being of gnat im 
portHmu to Ihe Danish flsheibH Mt Schtnldt wab nut 
urally anxious to obtain spu linens of Its larva lint 
allhmigh hi usid large small meshtd nits both at tho 
bottom and at various dipthB he obtained only a 
slngli Hpetlmin of Lipto tphahn bmlrostng which 
was taken In May 1904 neai the surfau to the west 
of thi Faroes at a position whi re Ihe depth was about 
it >0 fathoms If I Ik. young eels which naih thi roast 
in April or larllu wcic Ihe offspring of adults whlili 
migrated to the aca In Ihe pntitling autumn It would 
follow that 1 eptocephali would only ouur In the win 
ter months but the Italian Investigations showed that 
they outirred throughout the summer It might also 
be that the larxn* wite not fnc swimming but btirlod 
Ihemsilvis In tin sea bottom lint tin fail of the slu 
gl» spu linen being taken near tin surface math this 
Iniptobabb and it was icimhided Hint the larva, must 
he sought In more soul hi rn intll mles Attnrdlngly in 
190 r > from May to the md of June tin Tlior* made 
n xnvage from tho north south waul along the west of 
Scotland and Jieland following the >1)0 fathom Ilm 
and la ptou ph all win takm In mmaslng liiimlHrs 
till positions wcie riactud ofT thi intianu to the 
English Channel when thiy wpre found to be most 
abundant as many ns 80 being takm lu a twolunirs 
haul Farther south again ahoxt stmllHi d> pths in 
tin Bay of Biscay frw wtri taken llu laivn* wen 
found to bi most abundant at a depth ol about 0 futh 
oms from the suifaie but win nemr Ihe gurfaie at 
nlglit thnn In the davtlme Thi so n stills pioxtd Hint 
the gnatibt niimbei of uls Rpawmd 111 the du p ocean 
off the mouth of the English Channel and Indicate 
that thi adults In Ihclr migration from the toasts boi 
tiering Ihe North Spr pehs chiefly through the channel 
to reach the ocean 

In September a few specimens wen taken to the 
west of 81 Hilda and tliise were found to be* In pro 
11 ss of metamorphosis The young eels, aftci tho 
li tnbformallon Is complete are still qulti transpaiml 
Hnd they make thi ir way to tlie coast and entet the 
tlxi rs The ascent takis place earlier In places nearer 
to the Atlantic and also the young eels In such plans 
nn more numerous thus we have the explanation of 
thi elver flsheiy In the Scvirn and other ltvene enter 
lug the Bristol Channel Similar ascents and similar 
fishules orrur on the Atlantic toast of Fiauu becom 
Ing earlier as we pass fiom noith to south whilo on 
tho olhi r hand. In more north* rn countries as Holland 
and Denmark the asunt is later taking plate chiefly 
In April May, and Tune In 1906 the Thor’ made 
another voyagp along the borders of the Atlantic baatn 
tc the west of Europe and found the Lcplocephall In 
considerable numbers farther to the south In the Bay 
or Biscay, but here, as tho sea bottom slopes more 
rapidly they were captured at a shoitcr distance from 
the toast this was especially the cast along the north 
coast of Spain, whtie the 500 fathom line Is quite 
close lo tho coast In August and September laigu 
numbers of more advanced specimens were obtained 
and It was proved that thise occur somewhat nearer 
to the coast than the earlier stagps 

The occurrence of eel larva has naturally not been 
so completely followed in the winter months but tho 
fact that perfectly transparent cylindrical forms otcut 
In the sea a little earlier than the time at which the 
elvers ascend rivers has been fullv established. In the 
< bannel off Cape Grltnex Prof (lllson at the beginning 
of Febmary raptured from 100 to 200 ml a single 
haul and In March and April they have been taken 
In numbers In the Skager Rack north of Denmark 
From the large number of specimens which have been 
captured by Schmidt It Is easy to trace tho course of 
the metamorphosis tho essential points of which were 
already known from the work of Grassl and Caland- 
rucoio Tn Figs 1 to 7 are shown the successive 
stages These figures are copied from Schmidt’s 
photographs which wore lakes from the gctual aped* 
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menu aftei pn* r vat Ion In formalin, each Hpce imen la 
of the average hire of the stage It represents, ho that 
the reduction in length and height which taken place 
during metamorphosis Is correctly shown In propor 
(on to the sire of the flguics The averaRe length of 
flu. first BtnRe shown In Pig 1 Is 7 r > rtnllmetets or 

1 inches, the average length of the fully developed 
young eel taken In fresh water, represented In Fig 7, 
U> (ih centimeters or 2#, Inches, tho total leduction 
In length Is therefore very nearly 1 centimeter, or 

2 *> of an Inch The figures show that no leduction 
In length takes place until the curlociH change In the 
form of the body In other words the reduction In 
height has been veiy nearly completed With regard 
to the actual changes of stiucture and form which 
take place in tho metamoipbosts It will be seen from 
the first figure which represents the highest develop 
nient of the tiptoeephaltts form, that In this tho lateral 
muscles of tho body consisting as In all fishes of a 
series of muscle segments or myomeres are much flat 
tctied and extended dorsovcntrally The anus Is far 


back the Intestine extending along tho ventral edge 
through two-thirds of the length of the body The 
vertical fin extends louml the posit rlnr tlilid of tho 
body from the anus tound the tall to a point on tho 
dorsal edge a little In advance of the anus Pig 2 
representing the second stage shows that the first 
change consists chlcllv In the shortening of the Intos 
tine and the cutnspoudlng extension of the vertical 
fin, the changes In this diiectlon are onl> slightly In 
eieased In subsequent stages the dorsal fin csiieelallv 
extending a little faithn finward In the fined stage 
Figs 2 4 and r > show how the reduction In veitleal 
height of the bod) taken place pi cm ceding finin Hi 
head and tall to the middle Fig 6 sliuws the tuns 
tarent young col which Is still pclngle aud has b<• n 
taken swimming freely capdiullv at ulghl nnr the 
suifaeo of tho si a One of tin most < xtiamdlnai v 
facte about this me tameirphosls Is that the laiv i tnke 
no food whatevn duilng tho eoiirsi nf It n period ol 
eight or nine months In the filth or glass id stage 
food Iiuh been occasionally found In the Intestine and 


•conn of these voting liinv let el on their way to tin 
mote, distant toasts but the fad that the pet fee I pig 
minted stage repusentul In Kig 7 Is smalh t than 
the transimnnf st »g< shows lint in yiowUi Iiuh liken 
piste hut a cunt lime el inlet Men Shmidt ninth t 
eoniparlson In two n tin n\ m weight of tli I < pto 
re phull in st ige 1 and of tli i ms i Is tn singe and 
found that, duilng tin ti uisU lmiitum the leptoee 
phalus Inst ov ei '7 pi i nut nt its w iglil It mil III la 
that thiH was uiftcl) a loss ol wal i and w is du to 
tli (imholldatlon of tin tlssins lml ini| ill oil of !li< 
vi blits of ill ill Ini sp i Inn its show d tint tin li ss of 
ell v wilght was ii 12 pi i i nt so tint lit hough the 
n due lion In sl/i Is ptrllv dm to < ontin> turn of th 
Us ms then Is nlso an 1111111 consumption of mi 
tirlil ns thi nenssaiv nsult of so long i pi i toil of 
fasting I he ictunl wilght I Indlial d bv tin lollow 
Ing Agnus On th avuigi Ml I iptoiipltill In at ig 
1 weigh a kUngiimmi whilt It I iki 112 yl iss 11 Is 
In stigi r « to mike tin sniin wilght oi In 1 ngllsh 
wilght a llllh ovi l 2 pounds 


THE STRUCTURE OF THE VOWEL SOUNDS. 

HOW WE SPEAK. 

BY THE PARIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 


M Dtvvt \ Oit vsimiin who is tuples a prominent 
position in the Postal and Telegiaph Department of 
Paris lemntly tarried out a Beilis of researches upon 
the slnn tun of the human void Tilffmnt scientists 
have wotkid In this field lfelmholtr used a seilea of 
resonators la foie which ho pronounced the vowels 
Hermann used phonographic Impressions and magnl 
did (him so as to foim the sound waves Koenig ex 
lerlmented with mammietrlr flames 

lht present work was developed by M lievauxChar 
bonne 1 hy means of a tide phone transmlttei combined 
with an osc lllogiaph and the reeord of the waves oh 
talnod In the latter lnstiumeiit wen examined It Is 
to be noted that the study of tho vow 1 sounds Is the 
most important for understanding the structure of 
spec eh an they plav the prtu< ipal part In spoken lan 
Ullage and It will Is obsetved that the eonsonants 
survu only to mcjdtfy the Is ginning or end of a vowel 
In otdu to form a complite syllable The vowel 
sound has the longest dmatlou and thirefotc tho re 
'•arches hear «*sp«clally upon these sounds 

The telephone la found to reproduce the voice, at 
least for short distantea, with great exactness hence 
It can be used to advantage Ab we now have the os 
e illograph foi teglsli ring vibration effect n<n of a 
short length by combining llm telephone with the os 
elllograph we can register tlm waves of the vole© upon 
the phntngiaphh plate In the method of mounting 
(he appmutus the Dlondcl oscillograph Is used A 
moving mirror vibiates under the action of the tale 
phonic eurionts and this causes tho wave form of 
sueh cut lints to be thrown upon a screen Owing to 
the natuie of the euives It was to be supposed that 
they went nmde up of a series of vlhiatioiii such as a 
fundamental note) aud its harmonic s, and this In fact 
proved to bo tho ease M DevauxCharbonncl sue 
eeeded In de i omposlng the complex wave which was 
obtained for eaeh of the vowels Into scries of waves, 
and these ate found to he a fundamental noto and a 
series of harmonies varying according to tho nature 
of each vowel In order to cairy this out he took 
photographic plates for each vowel sound and enlarged 
11mm hy projection so that he could obtain curves of 
20 Inches height The structure of the vowol waves 
was thus easily seen In order to decompose th© vowel 
wave Into Its harmonics, h© proceeds by a method of 
elimination 

Thus the real structure of a vowel sound Is readily 
observed, and he finds some Interesting points In this 
way The fundamental note Is seen to be of a lees 
Intensity than the various harmonies Taking the ease 
of the vowel A, where the fundamental note Is rep re 
tented as unity, the second harmonic has a value of 
1 7, the fourth harmonic 3 0 and the sixth hsrroonlc 
4 8 Here the sixth and the fourth harmonies are pro 
dominant, while the fundamental and the remaining 
harmonic are much less prominent For the vowel O, 
the fifth harmonic predominates and has about four 
times the value of the fundamental note For the 
vowel I, tho second harmonic has about four times the 
value of the fundamental, and the nth harmonic has 
nearly three ttmee the value It ie natural that the 
vowel I should contain sharper sounds, that Is higher 
harmonics than the vowels A or O, and thta Is seen to 
be the case here 

Another interesting point which la observed Is that 
according to the above analysis of the waves, each of 
the vowel sounds generally contains a not* which la 


more prominent than the otheis ot the stilts The 
vowel is thi re fore chaiacti rind hy this note Taking 
the fundamental nolo to be Hit) vlbiatloim pi i sdunit 
sueh is was nbsitvid In the present < ,lm fin neli ol 
the vowi Is pronouni i d by a mail volu tin most j omt 
nmt wave In thi vow 1 t) Is the fifth harinonli mil 
as abnvo notid this Is fom linns v sluing i tin 



Tin: struct uui: or \owkl sounds 

TtHMtsrr the v Wilaorthi-Prmib Imihuai A as In (iilm 1 (a 
cental) a* In ml Mu te)ialn watir 1 ns in In I O 
uid <11 I n ilui Ivaknl tithe ( mnnn l 

fundamental As the* lattci his 160 vibrations per see 
ond thi fifth hmmonli will havi flvt Im s thl<- mini 
her oi SOO vibntlons pi i seiond !h note whnh 
<oiicsponds to this nunibi i of vibrations Is Iheufoi 
prominent In the n»iIO In hk manner the vowil 
A is chaiaeterl/cd hy a note winch coirisponds to IhO 
vibrations per stcond for th vowel 1 the seiond 
harmonic (orrtspondlng to i„0 vlbialloiin Is thi 
strongest blit veo ne 1 this volue lies the thirteenth 
harmonli whhh gtus a note of 2 010 vlhintlous pci 
second It Is th piisenu of this high note wlihh 
gives thi sharjH l sound which we ohseive In tho vowel 
T, while tho vowels A and O do not cent tin a note 
which is muily as high ts his as might Is <xyw<tc.d 
from their lower oi grav r Hounds 
The values tor tin iliarae terlsUi notes of each vowel 
are nearly in concoidnnci with what worn obtained by 
Hdmholts hottiig and the other i xperlmentora men 
Honed above This Is duo to the fact that In general 
the range if the male volet as regards specs h lies at 
about the satno value, this being neat 160 vibrations 
per second It must not be supposed howevci that 
each of the vowels has a certain pitch or fixed note 
which charactcrlxis It as might be gupixiscd where 
the form of the wsve could not be Heady observed 
By the preceding examples It seems to be evident that 
the characteristic note Is not separate and distinct, 
but Is a harmonic of the fundamental note In each 
ease What Is therefore striking In tho icsearchcH 
seems to be the fact that each of the vowils contains 
a fundamental note of about 160 vibrations per see 
ond, together with various harmonics whose print nee 
and value change with the different vowels and that 
aome of tho harmonics may be mitrh stronger than the 
fundamental note so that they appear to make up the 
greater part of the vowel sound for tath particular 
case 


In tho above expe 1 inn lit h thi vowi 1 sound wisgivtn 
lx fore the ti Upborn in a continuous niinii i mil this 
in fact somewhat ms mlili i mu ic cl s mud as It has 
111 eg it la t foi m llowc vi i 111 ordlli II v ioiim l Mil Inti tli 
vowel hounds in not pinncmiiiiil In lht v nv t nt nio 
conibliud with Hu i oiisuniinls It w is th ninu lie 
sli d to ttml 111 i ffc c t of spoken sv llihlc h loiegistcr 
I lie sc ft moving film w is Milmllluti d in tin fixed plio 
togiiplne plnh lh< film loll d upon ft vllnel l plid d 
at ont end ol the opening so tluil a Mil loitlim could 
It moved aiiiiHH Hu pith of tin win s f< i i i it tin 
Him say nno «• mil mil wi inn now nglsl i Hit 
wius feu h> vi ml svllill s llv piciiicmiii lug n si lies 
of vowels In sue cession A OI I for in tame w find 
that each vowel is composed In Its main ] irt ol thi 
waves which wc oh ivccl hIiovc hut tliei 1 also an 
Initial and n final peilod foi m h vov il In which the 
sound IncrcRs a oi ngiln cllniini h Mils p Mod con 
tains fom oi five vihiutlin 

\s to the effect ol con onaiils up n Hie w ives the 
presemt of thi forum (which give m lingular tmu 1 
tuodllus tin wave ot tin vow Is di Mug fom oi five 
111 lods 1 aeh of the lonsoimnts h is i dlficient < fin t 
nivon tho vowtl wavt hut Hu vow 1 Is gtimallv not 
niodificil fin mote than tin ilxiv ni nt toned amount 
It Is found that spit li Is thus n t at intis ngttlti 
periodic phi noun non hut it is <niii|os il of ngului 
ten wavM pi Mods whlth an pit il litwein qulti 
dlfleietil phenoilltna which ui< inns d liv th passage 
ft one one vowel to tnotlu r lint (lust iritgul lr pniods 
Hie of eomiiaiatlvi lv slioit dilution It i olistivetl 
that not mint than ot (> svlltlihs jtt s • ond tan lx 
(I at lv emitted hv th void anil tlovt It) s> 11 ihlt s 
I e r sit ond the words in no Itingt i lull lliglldi Foi 
nn oidluary mlit volte whost fundun nt il noti toirt 
ponds to 1P0 vibrations pi i Htcond i single syllable 
will take In aheuit 0 vibrations oi |snods Ol this 
number Hun will b nioie thun -0 wliicli eoirespond 
to tin vowel sounds alone mil which show i miv 
Mgiilar ehametci Foi Hu ear this put Is Hu most 
imminent om of H phi noinc non 

lo sum tiji we runt Inch tlitl Hit humin wlte is to 
lie lrcogiil/td is i sound rtfhii thin t n dst lint Is 
that tin void is fount d of 1 tic fission ol vilmtoiv 
thenonuna whoso gteatii put is ol i i yulut vihu 
tory thaniMrr 

lht atind eonslth rations it Inti to Hu gt nt i tl the 
oryofspiteh but M Ik vnnx < hailmnm 1 eonsl 1 cm t li tl 
they will throw light also upon Hit question ot li 1 
phonic cuirents and it ixpects to make tin I tie t i 
scarehes upon thtir use In the fh Id ot t irpli u work 
In lontidHon with tnstiumi ills and tiliphini llm 

The United Railways and file tile < oinpanv of lliltl 
more Md has put Into use a sv tein ol tiling Hi 
motoi bearings of all use nut chi on tiiilleugt lusts 
Motois ate oiled ut the division tin hotisi s on Inslitii 
Hons fiom the ofBte of the Huptiintend nt f shops 
v hero all records of mile ige nre toini ot d Mill «x 
iress maintenance of wav and sp e in] pirlm i ns lie 
not lntiuded In tlio |d in nor me snow |hws and 
Rweeix rs The sysltin Is not ltilend tl to suppl tut lit 
previous practlco of having enrlumsi lot nun f Mow 
closely the mileage of the enrs In (lit it ehuge lint 
It Is believed it will rtlfive thou divisions wh n th 
work of computing lht inthaye dallv has proved too 
great a task and will p still In li tin <eononiv und 
tffieiency of lubrieaUoit on Hu whoh svstt m 
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THE WORLD’S SUGAR SUPP LY.* 

SUGAR CANE AND BEET. 


Tin problem of Hwiob ltlm. iintiiilv physlt illy it. 
only 4fioii(l to ili.it ol swuhniig II ti ntpi tame nlall> 
iiihI i mlh Wild «u an (iDinlons mi Oh lm iuIoi 
to Du i nili i ntin\ h iiini Diinugh tin imiuonO 
tpiiMillli mill tin mllhil 0 I mil i ihllint Iiimiiv 
ft mu tin I nth to llu sixl uitlii iiliin mill tin iiaftf t 
I ((,1111 to h a I ipli find in i itiun puls e f tin wmld 
In m 01 x il Dm h tin |n us nils (imld only pnrlnke of 
iU.ni cjuuMonUly at h|eclil fi lists mid Du piHileg 
wuh ho iciyctul an to make tin migii ■ illtiK Oivk loom 
ii|> as blight s|mtH oil Du mi til'll hot Iron to light'll 
tin Innih n of Mituliiii, I it 1 1\ mil • m i v day toll 
I In slxtii nth 11 litii m it h ml In a n w epoch of In 
il iihI i Iii I ih m I >| in ill In which mif.il was di Mine el to 
I In tin most ionspli nous pirl iliiilttf at hast a ecn 
inrv 1 ho IsIukIh of tin W t liiilhs and tin tropl 
■ al Ki.islH of Du Am il iih si i mid to h but waiting 
for tin tinnsi Iniiliiif, i r III min mid Du iii It ml in I ion 
ot Du mgiei I In sunn Indiisln and Dir slavi tiaf 
th flttrd Into imh ollui n pi rfi tlx tint throughout 
Du (iilotilul i xploll at (oil of slu\i rv tin* ugat industry 
mas vs 11 limit a pur in llu ini. tnallon il limb An 
lab ns is n moil thin li ilf of Du wot Ids angir tiop 
was pi mini id by sliw labot and with thi nntimipn 
Don of hIiuiiv tin troplial sugar Industry ruffoted a 
ih pi i hhIoii fioni u It li h It did mil rlsr until II tom 
to llnd a dinti tons lompilllor in tin sugar beet of 
tho timpirati /om 

Tin hhrh prod in Don of th -wot Id uml Ilium to In 
iii isi tiinto taptdlv i.uh vi ti and \ I tho di mnnd Is 
(intioinhnllv fuatir thuti tin supply Pitting tho 
pant quailii < i u( nt v tin wot Id a pi mint Mon hna linn 
dnubUd In tSKS tin total |iimlmlinn ol all roult 
trim waa i<4 million Ions and In 1 »os thi prmiuillnn 
\mu 4 nioii than 14 million Ions In this Intennl tin 
pi r inplti ionsunii Don In tin InlltdSiii e insi* fiom 
r 0 pnundi to 81 pounds nil Incinsi of l pu <int 
Tho onlv loiintty exceeding Du I nllid state h in tin 
gient HiiRin i atlntf i nnlml Is Dual Htilnln wltos m 
mil last >i m \\ i almost i) pounds foi <mh imn 
woman md ihlld Thi moimouH lonsumplloii of 
migat In these two imintihs pnsinls lln momsly of 
lotupataDw t> smill piodmitH hi Inf. tin hugest <on 
Hiiiiurn It mimt lx ti nu mix n d howevei that tho 
tasti for sugar Ih fat limit nntuinl than acqulted and 
Intnnillhs list If with thi nbllltv to pay tho prlro 
Ortiiuark and swlt/»ilnml ait tin onlv olhn tottnlihs 
of Pnropr iciiisiiniliig as ninth as a pounds |xr hood 
nnd tin Min ml averugi foi all r iiiopi is about 24 
pounds pi t In ad Germany llu f.nnt hi sukoi pioduo 
Ing ipiintiv nmsiimm unit 12 pound pi i liund and 
minium tho I IH 1< IndiiHtilnl t laut of tho <on(lnont 
t onsunii r only -4 I pounds p i In ad whlilt Is l r per 
nnt Uhh than (hi (kimnn lonsiimpllon Tin v hi I 
niton In tho amount of nilgai consumed In tho name 
lountiv mil m dtffi ii tit countries finds Its ixplani 
Dnn In thi tost of tin inmnuxlltv tin wngiH of tho 
itinsutinr anil Iho nnfl\i fnodHtufTs Thi ntnll piioo 
of hiikhi In Nnplm nnd Milan Is I 1 mils pi i pound 
wlih li Is almost thin linns tin 1 on don |iln hut tho 
imtnM wagi of I lit unsklllfd laliotu In Italy is but 
out third to mu Inlf that of tin tornspnncling Fng 
llsh Inlioni In addition (ho dualist pmptty In Ttalv 
ixlsts In (hi south wlun llu food must mnslHl 
l n M l \ if sub tioplinl fruits and \ifitnhlis In yehleli 
siiMt Is .in tmpoitant ooimtltmnl \\i nnd mil thtie 
fori lx snrptlsid nt Du fa t Dial tin hxiium Hiigm 
i onsumptlon in Italy is s 1 pop mis pn vrni pur 
ill 1std it a i ost of $1 12 or tom iliys labor whtlo 
thi moti fortimnti rngllMintnn pnnhiHoH with tho 
• atm amount of labor ” pounds of sugnr Tin Aits 
tilatia tonsnn d onlv I pounds pi t yim but thi 

ti tall prln Is " to « ti nth pi i pound and tin* ayir 
nj .1 wiki 1ms than om ililiil Dint or tlx Englishman 
and mu qtinilir Dint of tin Ami than 

Toyiity nmkm m •< xxary Du ptmlins ol Iht rhoap 
mt foods to tho ond of supply Ins a su (alnlnK cptan 
tlty uml as Htarrh foods an rh npi t than sugar 
throughout tho world thi ixurest i Ih sis In ill irtun 
Itl show Unit ptifonnu fm Hum It Is a foitnnnto 
miIiu Idemi that a latK< ronsnmptlon of Htarili fondB 
mokiH a oi rimpondlng roiiRiimplhn <r nilgai unntees 
Hniy sinn Hlarih and sugar lx long to thi sami ihrml 
nl famllv It Is oh4 Ions that ill 1 1 issi s 441th a huIII 
il nt Inmmo to pimhnsi a etlyeinlty or fiuxlH consume 
mini than thi pit tnpltu imiagc and Dint tho wialth 
I it mo tho lnigmt iiiiisumirs 
Tin phi minimal imriasi In tin ih maud for sugar 
1 In twit nttiltmlnbli to 1 gradual ihangi In tho opin 
Ion ot on dl< al and hi lontlfli Hindi tits lamenting Its 
“ •Y'it~Silontlllf Mi nthly " 


BY GEORGE T. SURFACE, PH.D. 


1 dative \aim as a food Wlun tho medlial profes 
shm was Inisul upon om and two yiars of Incllffciciit 
investigation tin id 1 m in tally pic vailed tint sugar 
4\as a datigiimis Indlgmtlbli lomiKitind anil tho spt 
ilflo laiisi of niiny tatal orginli dlstasm To IhoBi 
who mold mil alii td to pun hast It this wuh tho moat 
tonyi nunt ixmsi lor a minimum consumption and 
in many mini rommunltiis is as atii tiitously advo 
i iti d today hh It was fifty yurs igo wlun the cost 
of sugar was mon than dotihlo In thi light of mod 
<tn phv lologh il and pathologlial ti si unit It sums 
u.iuIuhIm Dint tin ilingiis from an ixitsslii usi of 
sugar dtfiii hut litlli trim tho 1 attinillng 111 ex 
rtsslvi 11 1 of pioli ids or fils and that sugar Is as 
msintlal to a wi 11 liihincicl intion as any olhi r itass 
of nutthnls In tin ptoduilion ol licit and < norgy 
ttin piotiul or nltioginous foods and sugar an of 
about npi it yaltu and It Is claimed hv some experts 
1 hit Du nit login idcntion from prate id foods ia in 
rtinsid it hast 2. per nnt If consiinud with sugar 
Tho hoiror of auuumbing to ktduiy 01 iiyc r disoasca 
If sweets an Indulgid in is passing as a lomilt of 
whhli many and is rhaps all in Indulging In those 
swiita mon frulv In lln wisdom of nuMloiailoii .in 
1 xi i ss Is to l>e avoldi d Mm < it must r< suit in indi 
goitlon whlth in Its ynilous forms is llu motlur of 
most ol the Ilia of humanity 

fnno was without 1 Muussful rnnl In tho produr 
Don of comnurclil stigai until the tnlddli of thi nine 
icintli iintutv wlun (.1 imnnv and France began a 
vigotous ami poislstint di\(lopnunt of the bAt sugar 
IndtiHltv limited quant tiles of maple sugar were 
manufac tur< <1 in Ann ilea and Pump* and date Bugar 
was a poptilni sweet in ( hina lint nelthtr liaei an ap 
pm table t>(Ti rt on the sugar market Thnt the boet 
Mlgat industry ns into is IS»P was still in Its expoil 
mrntal sIum Is iviilinml hv the fnct that in thnt 
voat tin tolHi piodtte Dun in Ptane 1 and (leu-many 
wis has than t »«0 tons Knglniid lmpottod in this 
yonr 2(I0(too tons eel earn sugar from tho West Indies 
tnd 10 000 tons from tin Pist Indies which repre 
sinted about om halt or the tolil wot id production 

in tlu« sovniteiuth uml eighteenth ceuturioB tho 
Pub le last Indies (la\n ete 1 Spanish West Indies 
(Ptihi 1*11110 linn ete 1 Bitttsh West Indies (Iiarba 
dex-R llnyti eli > (nimiv and Madeira lslandn (undor 
Rpniilsli nnd P 01 tugin si 1 nnd Brazil (undii tho 
Dutch) Ixinmo tin gioit «ano growing regions foi thi 
Piiioiienn md Ann rle in sugir supply 

Tho intu glowing imintt Iih in tho otdir of ptodur 
lion In I'tos an littliih India 2 0)6 000 tons Tnvn 
1 198000 tons (nhn 'll I 9TS tons Hawaiian Islands 
4h 2SS tons Pnitid Ifites r 0 000 tons Potto Hho 
200 000 tons (Jm 1 neland IKS 000 tons Brazil ISO 000 
tons Mauritius rooflfl tons Philippine h t t r 000 tons 
and nil olhei eoiintiles 1 non 000 tuns 

On Iho bisbe of ynlne> 'll per eent of Mu sugni 1»n 
leortoel Into the I nlti d Stales Is cane sugar The total 
eano supat linpmls lust veai won yaliied nt $129 800 
non distributed is Bellows Cuba 116 000 000 ITawal 
inn Islands $10 000 000 PeittoRleo $19 000 000 Dutch 
Tist Indies $11 000 000 and the Philippine* Islands 
$699 000 T bis me huh that e xe e pting British India and 
(hlnn whete> the 1 rap Is consumed locally the United 
States consumes bO per rani of the world’s cane sugar 
crop 

Tm Finny ee» t vsy 

In the light of ptpBcnt development the* future of 
the rano sugar inclustiy Is somewhat pioblematlosl 
The lieet Mig.11 industry Is Inc renslng more rapidly 
than Du rate of ronsumptlnn and the (*0111 pet it I vee con 
dltinnR In Die cane gtowlng countries are becoming 
moie difficult eaeli veai Twenty years ago eBne sugar 
constituted twothtrds 186 2 jeer rent) of the total 
world supply while mjw It constitutes one half and 
yet in that periled the total production was doubled 
The cost of producing law sugar Is Ine reusing in the 
leading cane growing countries and the cost of pro 
elmlng beet sugar Is diminishing ihtough improve 
ments in Hud sellelion cultivation and machinery It 
roots more than 2 cents to produce a pound of cane 
sugar in Cuba and a little less than 2 rents to pro¬ 
duce a pound of beet sugar In Germany But Austria 
and Holland are tanking heed sugar at »ven a less cost 
than Germany The cost of production In the Halted 
States la from 2 1 ** tents to T rents per pound which 
would Indicate that tho survival of the domestic Indus 
try has a \ltal dependence on the cauatirlng effort of 
import dnttes 

The present cane production in tho United States is 


ibotii eqiilyaltni to iho annual average during th® past 
1> yiais whlth is tonvlmlng e vide nee that but lltllo 
piOBBiirt would lie rtt|ulittl to bring about u decline in 
Iht tant nilgai liielustty In this coiintiv Not only is 
the tost of labor lmteasing in the Gulf Mates, hut the 
piotitH fimn tracking fiull gtowlng ration and lice 
nit InntuHing with the urgency of the demand 
ray Rtsy 01 mi si e \r nt y 1 

The cranonut production of sugat tram sugar bents 
las Rolled hui ceh»fully the problem of nmettng the 
growing demand for this poptilni and valuabh food 
ihe nations of the tenipeiite rone are tin great sugar 
tnnMiuiPis of thi eaith and the sugar beet Is strictly 
a temperifi rone plant like mane other profitable 
Indiistiies it deiclo|xd slowly 111 Its early stages but 
Is now progttsslng at a rati wtilrh is truly alarming 
to lh< emintiles whose elihf source of ltycnuo has 
been tile tnne sugui ludiistiy Tlx phenomenal In 
ticRBe In production is dm to the growing demand for 
sugat the piofits 11 allied by tin growir and thi manu 
faetitrer the wide climatic and soil adaptation of the 
crop and tin sti adv ineiensi In the nmount of sugar 
eontnlnid in tlx but In 188 r tin but eiop of Fianu 
had 7 HI per nnt sugar nnd the tie nnan e top ay ei aged 
12 por eent as compares] with 12 6 pe 1 cent In Trance 
and 17 r > per cent in Germany In 1908 With I his 
record It is not surprising to find tirnt Germany in 
c lease d bet beet acreage from 800 000 acres in 1889 to 
more than loonnoo ieies in 1908 nnd hoi sngni out 
pul from 810 000 tome in 1 SS * to 2 221 000 tons In 1908 
tvirewrAM ton taowisc tot vraiys 

Beets ha\e bean sitteessfulh giown for thee manu 
facture of hiignt in all of the continental countries of 
Kurope and in the United Slabs and t anada The 
latitude yono may be said to extend ftom 4> deg to 
r S dig aicording to the gem ml ellmBtie eondllloits 
Most of Ihe heel pindiicing eountiies hivt a tm an an 
ntial tempeiatuif of 99 eleg lo 69 deg F The De 
partment of Agl le lilt me lias ell fined the uoiionile bee t 
zone for the Unite d Stati s as a lx It 100 mile s in width 
on either side of the* Tnne TuJy and Align t Isotlu ratal 
line of 70 dig F rho moisture supply Ih of para 
mount utipnitauie with te mixtutiirc and Mnu it Is 
almost impossible to obtain a iltHttihutinn of rainfall 
Ideully atlapb d to the etop Ihe most satlsfaetoty re 
stilts ate realized under lirlgation 

Fttrope had last year 4 81.0 000 acres In beets which 
iroduced 7 041 000 tons 12 204 itotrads) of sugar Of 
Ibis enormous sugar e rop Opimnnv had 2 22H21 Ions 
more than one million Ioiih of which were exported 
The hugest produr Ing pi oy luces In Get many are Sax 
onv Brandenburg hast Prussia and We Ht Prussia 
Saxony has long taken the had with Magdeburg as 
tie gioal manufacturing and refining tenter but the 
present tendency is toward the shifting of the center 
to Prussia 

Austria Hungary is the serond inigest beet grower 
with Rlb 000 aeres and a sugar prod 11 clion or 1 109 000 
tons There ait 119 sugar faetoiles in Bohemia 01 In 
Moray in and Silesia and 24 In Hungaty Sixty pei 
cent of the total trap is iximrtiej to the yarlotis sugar 
importing countries of Europe 

Russia ranks Aral in acreage (1 186 996) and third 
in production (1401100 tons) These figures ara n 
sufficient eonimentaty on the Interim methods of cut 
tivatlon In yogue Russia has a continental climate 
which subjects the beet trap to gieat llekH but noother 
country porschsch so large an art a on which beets of 
ayeragp sugar content can be matured The domestic 
industry has had the effect of increasing the domestic 
consumption In 1890 the consumption in Russia was 
about onrhalf pound per head as eomiwred with 17 6 
pounds In 1908 

France Ihe most enthusiastic of European nations 
in the early development of the lndnstiy Is not keep 
ing pace with the othci Important beet growing toun 
tries Her production in 1908 was 719 900 tons manu 
fact tired by 255 factories The French have made lew 
progress than the Germans and ihe Austrians in the 
d> vplopment of beets of high sngar content the aver 
rrc in Franco being 12 6 per eent In Austria 17 2 and 
In Germany 17 5 

Proportionate to area Belgium Is tho largest boet 
Rttgar producer in the world one hundred and forty 
thousand arras producing 231 000 tons On account 
of Ihe sire of the rountry and density of tho population 
It Is impossible to appropriate a much larger acreage 
to beets 

Holland cultivated 120 000 acres giving a produc¬ 
tion of 171000 tons The crap is manufactured by $8 
plants many of which are also engaged In refining tbn 
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raw sugar Imported The coat of production in Hoi 
land is about 1 5 cents per pound, which is lower than 
in any other boot growing country The retail price 
la 9 4 cents per pound (Amsterdam) the result of the 
high consumption tax of 4 b cents per pound 
Italy is the next largest productr in Europe having 
an output In 1908 of 100 221 tons Although limited 
areas are adapted to the cultivation the Italian pro¬ 
duction is being steadily increased Hire the ton 
sumption tax Is highest 0 7 tents per pound and thn 
if tali price highest MV, ctntg (Naples and Milan) 
The poverty of the masses and tilt high prltt inakt a 
small consumption trope tailve 8 9 pounds ptr head 
Sweden has expanded tin Industry to 100 000 tons 
which so nearly sat lath h the domestic demand that 
the total sugar and molasses lmpoit in 1908 was only 
$16 604 The cultivation of the beet ts com t ntrated In 
Scania with manufac t uring rente rs at Helslngford and 
Krefllngo 

There Is a limited production in Spain Denmark 
Roumanla Switzerland Itulgarla Greet e and Servia 

STATI H IS Till I MIH> STATIS 

The first permanent beet sugar factory In the United 
States was const rut ted In 1870 at Alvarado ( al 9J 
yearn after thi government made its find favorable 
report on the posHlbilititM of I lie industiy l nfotInnate 
iy the first experiments wire conducted In the humid 
States of the Bast which produced betts low in sugar 
The development was slow but steady following 1870 
In 1H9J, we had only six factories In operation and a 


total production of 13,000 ton* of sugar With the 
isnwagi of the Dinghy Dill of 1897 the Industiy was 
Inspired with a ntw life ti suit lug In the < oust i in Hon 
ot foul ft t n new factories In 1899 Tht growth of th. 
industry since 189? is a record unpaiallele d by .tnv 
othi't beet giowlng eountry having Increased from 
40000 ions (1897) to 4_>0 000 tons (1908) Kiom 1S90 
1908 the cane sugai production In the United States 
Increased seanely 10 pe.r cent while the beet sugai 
pi odue lion Inn eased from J JJI tons to 4 JO 000 tons 
9 ho ae re tgc has been more than doubled since 1901 
and the piodmtim has been more than doubled since 
1904 Sixty live tnetoiles aie In ope lation In stxliei 
States t oloraelo and Michigan lending each with six 
teen The linpoifnnt beet glowing St ite s In the oidei 
of prodiic tlon are ( oloiado California Michigan 
1 tah Idaho Wisconsin Kansas Mo liana Vw \oik 
anil Minnesota < alltornln Michigan Wisconsin and 
Idaho lead In crops of highest h\c ig sugai content 
Tht total heit and cane stigir piodwlinn In the 
United Stales supplies but one fifth of tile domestic 
consumption On tlio csetlmute that our laboring eon 
Htlluenls receive an average of 1 cents pel pound In 
the production of home glown sugai $107 000000 
would be aeleled to the pav loll If the production wete 
equal to he consumption (an we anticipate such ft 
developitient with hope * Why not 9 9he Dipailmint 
of Agileultlire estimates that the United States has 
."4 000 000 aeies adapted by soil and climate to the 
cultivation of beets and that If this area were enltl 


vated in four rotation crop* beets constituting one 
the annual sugar production woiilel Is to, 000,000 tons 
The doinoslli demand would lx, supplied by th< cultl 
vat ion of 1MM100O aei.s it the eieip only averaged 
eighl tons pei aeie The <u ■ ege piles paid foe beets 
lu 190S WHS $9 9. pel toil us complied with $110 In 
1897 9 he profits have h u mi mitlstietoiv In the 

litigated regions nf the W si it ii th pilti of land 
Hdapted to lints has inei -is. el since lio tioni JO to 
f0 pei ten I mole* thin the sini krml fauns not 
Hdapted to beets The fsitoiiis hive also tioni ishe d 
as e vide tie id hv the e onstiue tlon of mine I Inin fifty 
from I9iiei to eiil 1 In lot U idillal lneiHtiet li eon 
u I votive IV estti (till It $ 01)00 000 

The amount ol bue,ur consumed varies witli the fin 
me tat sit uat ton mil the pt ie e» of t lie eomniodlty tioni 
1890 to 1 tot) the count! v e xpe i n tic id s ge ne Ml flnane Ini 
etillissli.il as a it suit ol width sugai be e aim a lux 
ury to the pomei eliss s liuilng ibis period tin eon 
Hiimptlun ImriaHid fmm 1 pounds p t bead to 8 8 
I oumls nn Imre ihc of 1 pi ■ eent Fioin 1)00 to 
1 to" Is ice ta.nl/eel as a p ilod of uiipren de nted bust 
mss pins|irity and the sugu eunsuinplion lne tease el 
Irom .s s pounds to 8Jt» pounds an lne re iri of 40 per 
cent In the lute ri re lation nf tin si slatlslns It should 
Is remembeiiel that from 1890 to I MM) the average 
price of refined sugar on (lie New 9ork niniket was 
less than the aw ium price fiorn 1900 to 1907 


A FORERUNNER OF COPERNICUS. 

FORGOTTEN NICOLE ORESME. 

BY PROF PIERRE DURHAM. 


lx the year 1368 Albert von Helmstaedt better 
known by the name of Albert de Haxe a celebrated 
master of the Faculty of Arts of the Pniverally of 
Parts wtote a commcntaiy on Aristotles Treatise on 
the Heavens and the Bail!) One of the questions pro 
pounded In this treatise Is whether the earth placed 
In the center of the universe Is continually at lest or 
continually In motion In regard to this question Al 
bert assoits that ono of tny masters appears to pto 
fesH that it Is Impossible to demonstrate that the 
movement of the earth and the Immobility of the heav 
ens are lnemniiatlblc with the obseived phenomena 
Albert the n proe ecds with all respe < t to his maste t 
to demonstrate this Incompatibility by the oitbodox 
methods of the sc hoot men The Intel eating point In 
all this la the evldenu furnished of the ixtstimi In 
the middle of the fourteenth eenluiv of a professor of 
tho Unlu rslty of Paris who regarded ihe rotation of 
the earth even as a possibility 

Although this unnamed and unknown master did not 
convince Albeit de Saxe he appears to have had better 
sui-ciRH with another student who attended lectures at 
the university about the name time This student was 
Nicole Orcame of Baycux who came to Paris In 1918 
to Htudy theology and In 19'.fl boiame grand master 
of Ihe College of Navane In Ht>j after having ejb 
tatned the degree of master in theology he was ap 
pointed a canon of Rouen and two years later he was 
promoted to the rank of dean of the ehapter He was 
created btshop of Lisleux In 1377 and died In that city 
In 1183 

Orcame was endowed with remarkable mental aetlv 
Ity and wrote a great number of works some in laitln 
and others in French In a style that made him one of 
Ihe acknowledged masters of that language In the four 
teenth century His tieatlse on money and coinage 
written both tn Latin and In French exhibits him aa a 
pioneer In the science of political eeonomr and Curtre 
has shown that Oresme In a brief mathematical tract 
forestalled Descartes and Ferneat in the invention of 
geometrical coordinates 

The reigning king of Frame Charles V was deslr 
ous of disseminating among his subjects the knowledge 
that had been restricted to scholars acquainted with 
Latin In pursuance of this design the king appealed 
to the dean of Rouen tn whom he had already given 
many tokens ot hlH confidence and esteem 

Oresme had already written In French a ‘Treatise 
on the Sphere designed to teach the fotm and arrange 
ment of the world, the number and order of the ele 
menta and the movements of tho heavenly bodies to 
every man of free condition and noble mind * The 
king now commissioned him to write Freneh transla 
tions and commentaries on some of Aristotle’s works 
In 1870-1 Oresme translated Aristotle’s Ethics. Politics 
and Economics These translations and commentaries 
were printed In the l«th century Oresme also wrote 
a translation with extensive commentaries of Aris¬ 
totle'S Treatise on the Heavens and the Barth This 


work has never been printed but sevetsl manuscript 
eoptes are In exlstenc. Om In the possession of the 
KthllothOque National. J« adorned with inlnlitnres and 
tsars th signature nf the Due ele Ite it v broth r of 
( harles V 

In the aeione! (look of the Treads on the Heavens 
and the Uarth Aristotle ptovts to his own satlsfac 
Hot tint the eaith remains motionless tn the nntc.1 
of the universe Alter Hsnslating this see tlon Oresme 
piece eels to give his own opinion sub) et to enrree 
tlon that the eaith (evolves dally on Its axis unel that 
the heavens ate motionless He develops this opinion 
at great length and clearly and tngentousl) shows the 
fallacy of the aigununtri urged against It—ror unm 
pie that the lotatioti of the eaith woulel not account 
for the rising and selling of the sun moon and stars 
that tt woulel necessarily produce a mlghtv east wind 
(the ult Is ing asHunuel to he left be (tend) and that 
s stone thrown v itie illy upwatd would strike Ihe 
ground tn the west nf Its point of ele pHrture Ottanic 
takes the example of a ship moving vet) steadily east 
ward and shows I hut to an obsuver on board that 
ship a motionless vessel would appear to be moving 
westward and that it would bo imisi slide foi such an 
obseiver to ele e tele which of tho two v hm Is w is mnv 
tng He e xplaltiH that the almosplu te moves with the 
eaith as air confined In t rinsed vestal moves with the 
ussel and that a stone thrown ’ i tie ally upwaiel also 
moves with the earth holh In ascending and In ele 
Bunding no that tt nexeshurilv re turns to the point 
from which It was thrown Heme in concludes that 
It Is Impossible to pi m by <x|ki intent that the luav 
ens mov and the arth ismalns at rest 

Aftei havlnr ihus shown *lu tut titty and fallacy of 
the appeal fo experience Or sme proceeds to refute the 
religious metaphysical and astronomic al arguments In 
favor of the Immobility of the earth Here It becomes 
uninteresting anil tedious to follow him Ihe same re 
murk applies to tils support of his own opinion by 
positive arguments of which some an sonnel and In 
genlotis unel others metaphysical nn’d absurd One 
argument Is rathei amusing Oresme. says thBt If one 
thing nee Ives benefit from another it should obtain 
this benefit by Its own movem.nl ITene. tlu earth 
In order to receive the heat and light of the sun in all 
Its parts must rotBte on Its axis Instead of requiring 
the sun to revolve around It Thus the roasting Joint 
turns cm the spit before the fire hut tho fire does not 
move around the spit 

Did t’opi rnieiiB possess any knowledge of this dls 
sertatlon in favor of the dally rotation of tlu earth 9 
It appears Impossible to give a decisive answer to this 
question Master Nicole Oresme’* commentary on 
Aristotle h wotk written In French at tin kings com 
mand and cost by one of the most Important mem 
bers of the Unlversltv of Paris should have had a 
great vogue tn France hut the fact that it was writ 
ten In Freneh probably prevented Its becoming widely 
known among foreign scholars It la a very remark 


able fart that this one work has never been printed 
iIHuingh th. 9 re alls, nn the Spher. which was often 
at l> tided tn It In the manuscripts In anoidanu with 
tin lulhors ixpio.se el deslie was printed tn the six 
teelllli ie ntuiy lienee it Is vety possible that Oopei 
nleuh w is Ignotant of the existence of Oiesmes work 

On the oth i hand the arguments advane. d by Coper 
iileus til his (mills. /> H i olu tioni bin Oi hiunt f oe/e* 

I tern in snppoit of the po ihlllly and probability of 
the dnllv rotttlon of the earth so ilionglv liseiublt 
Oirsnie s reasoning that Ibis pait ol the gieat work 
of (opc miens might well he taken foi a cone is* and 
somewhat obseuie livuwee of the i me s|Hiudltig portion 
of Oresmes commentary on Aristotle h Treatise on tho 
Heavens end the 1 arth 

At nil events it ts certain that tlu work of Nuholas 
f op* t ii ie us w is anticipated even If It was not In 
spiled hv dial of Nicholas Oiesnn Translated for 
Sen \tii ie Ami an w Slim mint from Revue d*s Se.1 
eneis Puns it Appliques 

AN AFRICAN ELEPHANT TARM 

Om of the gi.at olwitries to itgiieiiltnrdl develop 
mint in Ihe equatorial dish Iris or Afrleu Is the ellfll 
eultv of procuring beasts of burden Ileuses have been 
tiled in vain ox* n hoem beeonu use 1 as the iss would 
no doubt be a sc i vie cable entnial but It Is difficult to 
acclimatize while z.bias in spite of many attempts 
that have been mad*, to bunk tli m In hive never 
been domesticated to any serious extent In these ctr 
iiimstnnciH some Interest mnv b. frit In in . xpe rl 
ment which Is being entiled on bv (iinimiiudant In 
plume al Apt tn the ( ongn Fie Stall anil nf which 
some particulars me given lev M Dante t Helle t In 
(neemos The African elephant hat. bun generally 
considered as quite Intiaetalilp but Commandant la 
llumc is of opinion that ninth timy In done with him 
If caught young 9he catching takes place during the 
drv season A partv Is innele up who set out to look 
for the flesh spool of elephants Tile v only follow 
those tracks wht 1 Indie nt. that the h rd contain 
e"lives of the right age to untie igo ti lining As soon 
ns the herd is sighted guns aic hied to Lighten the 
animals mid send the old oms firing Th alf ulso 
runs or tries to run hut Its slowness lermlts the hunt 
ers to eatih It tip A rope Is passed round Its neek a 
second round its body lie hind Hit toil legs .md then 
n third attached to the two oilnis Three oi four 
men walk In front holding one e el of Hie Inst rope 
while the other end is held Is hind in He same wav 
It is necessary to take the gieaimt can to prevent 
the animal being injured bv the ropes In nnv wav 
os even slight wounds ate very dang imis to the 
ealvss and they are brought In to Hit fHrm as ten 
derly as possible Tho task of catching has been nt i 
terially lightened of bete because several ot tin ele 
phnnts raptured In formet ye us hnve hexn trained 
to asslat the hunters 

In spite* of all pieeautloiis however the losses arc 
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ii ul miiii from January 4th to Manh r ith 1909 
Hi ( uiiiiii indani o<(oni|mulid by J1 black hunters 
mil 1 ti>| inm caplin ed , J call is but 11 bad to be 
i li i il it onei us tin y «mi not builuhli and 7 died 
Mil ough the diiiitor of the faun has had great 
xpil n if this work the dcath rat< among the 
il\ s Is wiv lilKh lh<> db of tin in it in la dyseu 
i n pining mill sunstroke, while huiiu an noon as 
il \ nn a) 1 ini U He down and re turn to eat oh though 
il v w u luoki u In aited 

I In tinluiiiK ut \(il Is eonductid in this way Tbi 
either begins by i uttin», hltnsdf un good ti rms with 
tin ilipliiiii Hi n In mount lut In the stabli hi 
l>i nli itil v gits s fiw fulls but ei 111 aie ally without any 
m 11 nn hill in I In in xt hi e |i Is to put on some simple 
taiiusH lie which two baskets may hi carried on 
• IIlie i id and tin He nn tilled with loads After this 
i In ist baud Is us d md I tie elephant begins to diaw 
i light tm mink thin i little iait and Anally a 
In ivy wagon 

In tin iuse of (arts and wagons tho animals are* 
gut i ally Iminesstel in pairs but for ploughing they 
in dihin Inglv rim ean git thtoiigh a great 
imniint of work Itmntly the assistant manage i of 
tin laitn look two ebihants to fetch u wagon from a 
distune of b()U kllonn ti rs The \ i rossed the liver 
Wlllt twiie without anv dlRImltv although It was 
horn (Ml to too meins wide The elephants can 
list Ik usid for tiding lattvlng the baggage as will 
is tin iidir the. (inti I at u tali of Aw klloroeteis 
in liottt fot alH ut Aw horns hut thiv ought not to 
11 winked In the full In al of the sun Doubtless the 
H tilling and espeelilh the eaptiiiu or a bold costs 
i lot of time Double and money but the animals live 
to u good age and cun woik for many years The tarm 
it Apt now owns some 0 lialmd eliphants 

ENGINE* RING NOTES 
According to d d spell It to the daily prises thes elec 
lilt slit Ion at Skabiisp Sweden 1ms been ope tiling 
lor the past llw wins on ges made fiom l*at The 
ehspalih fut the t stiles that tlu si it ton has a fuel 
supi l\ foi 10 wins In a bog of 17 litres In which the 
I it (s llw fwt eh i p Two I >0 horse iiower gimta 
lots in coupled direct to two gas digitus whldt re- 
i tw pint gas ft cun two station gis ptodwirs The 
lurnnt Is londutldl about thru miles to five data 
Tiiel used feu street lighting and powei for sevetal 
sninll ineltesti le h The eoe.1 lo eonsumers Is aboul one 
hull edit pet horse powei hour Only lai Is saved 
Itom tin wnslt hut tetint experiments Indicate that 
In a somewhat laigei station the sulphate of ammonia 
and other bvpioduets n\a\ be made to pav all gns 
preslurllon expenses 

Th* Journal of ludustilal and Engineering (homla 
try eoiiialns the lesnlt of an imiKtilatil line stlgnilmi 
hy Messts Wnlke t and lewis of the eattses of the 
concision of inelal smfncoh lltal haw Iteen painted or 
witiilshed II has lam found in piaetlee that tn tin 
inns which haw been laeepiered Inside the corrosion 
under the tntludiee of aelel tiull lubes has been much 
me ti ru| hi limn In the ease of unlteaUd eans This 
tin Id corrosion takes plan al points when the lacquer 
hi In i it ti mow el lt\ nobbling e.te and Is some Dims 
so pie min tie i el as lo cause putiduring of tho can In h 
lew week Til cause of this has lain traced to the 
eh pnl ui/ing action of the lieqnir itself coupled with 
tin ad mu of the small piu|Hirflon of alt left in the 
an I In i itnlsh mating being still uiisatuiali d will 
i t hoi Ii lied login I lie plolietid surfaces will be 
ihiown Into the enlhealli state and the soleent action 
I the flint pilei. will ta eonee titrated at the exposed 
pl iees l he eniioslon will then continue until thee 
an bn< hem on mined and the lacquer has become 
Mint it d In the e X|s rime nts upon whldt these eon 
liistr its were In ■ tl two electrodes one of Oldlnari 
It n tint the nth t of lacqitded linn were Insetted in 
the limbs of a \ tula mutaliilng potassium dilorldt 
Inline mid pi tee Idee! with nn air fut plug of agar 
ugni at tin bottom When tin eltetunics wore connect 
cd e xle timlle n sitong waition for lion was Invariably 
Kiln d In tb limb mnt lining the plain Iron and 
lists made with Oslwalds hioiulde voltameter showed 
tint I In lonosion was tin it suit of an elntrlc cur 
t ut i mending through the external duutl from the 
Ii qtieud lion To And a compute remedy for the 
tteitilIi iii the ease of ftult cans It will be necessary 
te dis hi r a lacquer imiarvlous to t he solution or 
tilling that om that will nol ad as a hydrogen ds 
l lul er These ■ esuits also have nn impoitant bear 
mi mam the teslsiance of metals mated with paint 
10 eeiuoslw liitluinus The Alms of paint etc ex 
in el to tb< all Auallv become eomplddv saturated 
lut ibis does not destroy their poiou* character or 
i in nr the posslbllltv of corrosion it anv exposed 
l olnts dm tn the depolait/lng netlon of all thtough 
lu Abu This txplalns the pitting of Iron or steel 
sue files at places where tho paint tune (ailed oft and 
Ise shows the meessltv of having the surface of the 
nicinl de m la fore the application of (he paint So 
long is the Aim Is Intact no corrosion of the metal 
takes idaee but Mir surface beneath the paint appears 


(o become cathodic If an exposed atea In its nelghbot 
hood rau ad as an anode Hneki the. InAuenee of tho 
ealhodie liberation of hydrogen the Aim Is gradually 
detached from the metal and corrosion of the ex 
posed aiens is guallv decelerated 


SCIENCE NOTES. 

M. Paul Oaubert Uitels a ne w substance which te re 
markable for Its llnoii see nee It lg derived from 
I hysostlgmlne Although the ntimbet of Auoiisrtnt 
bodies Is eotthlderabb time ate few in which the 
iluoreseenee is vny strong and none of them ean be 
eompaicd with Alienesedm In this reaped It Is there 
foie of intenst to note that the puteent body has u 
Ane red fluoresce nc e which exceeds that of other 
known subatunnh The author ohseived It during re 
searches lie made upon the aitiAdil coloration of 
crystals Hie substance Is obtained as follows An 
aqueous solution of physostlgminc Is allowed to stand 
fot seveial months until It lakes a elatk him eolot 
Then the addition of hydrated phthallc add gives It a 
blood lid color vvhleh 1 h due to Auoiiseinee The put 
due lion of this tint lb a mat keel e hat tide rlstle for both 
these hodlea Tin eiystals of the new body tro a 
datk blue and other subslameb an colored bv it In 
dntk blue sudi as silk cotton alcohol and ether but 
these do not posse sh any tluori see lie f On tile contrary 
tho wulei htdiilfon 1 h re mat k-tlily Hitoieseent and even 
In the ease of a drop of dilute aolutlon which Is a 
light bluish hue when we observe It by nAeeted light 
tt lias i deep red eolot eompninbb with that ot the 
tnhv 

It was shown some yeals ago hy Mi Otto TIchtur 
and the piestnl wittei lint the fat taken from dlAer 
ent pat Is of the Home animal v at led both In its physi 
e h1 eburaeti iihMcs and t hi tine tl composition Thus 
fat ftoiu the kldntvs of a sheep was found to contain 
a latgt pioportion of stenrle ndd when as that fiom 
the ne<k of the cinbuHt was martv fluid and quite 
flee fiom Htenile tieid I he ptopoitloti of liquid fatlv 
m Ids In Ihe dlfluint fats wuh tppioxlnmte h me as 
and liv what Is let tiled thcli Iodine values 1 e the 
pi in mage ol iodine thnt they would ultsnib and 
these flgiuis showed equally gieat variations The re 
suits of i shntlai Investigation on (hi ssme lines have, 
teeeliMv been published bv Messts Moulton and Ttow 
bridge who have examined tin fat ftemi dlffcicnt pails 
of oxen Tiny find that the te Is nn Intimate eonnee 
Mon betwien tbs amounts of fat md ot moisture and 
irotrtn In the tatty tissue of animals a high propor 
tlon of fat being associated with a low proportion of 
molstute and protein and it < new Ihe propottlon 
of fat In tho fatty tissue Ini liases with the fatness of 
the animal tnd that of tho moisture with the ban 
mss so Mint Mu eonelltlmi anel not the age Is Mn de 
tirnilnlng faeloi riu in Mintage of fat In the fatty 
tissue lUereuses fiom the outside to the lnsld* of the 
animal while the molKtutc shows a deereacu The 
Iodine value (Indicating the pe rot mage of liquid un 
satuiated fattv adds) IneiiaHes with the ago and with 
the fatness of the animal whereas Ihe melting point 
of the Tat dee teases A similar Increase In the Iodine 
value and dee i ease In the moiling point may In ob 
served un pteHcedtng fiom tho outside to the inside 
of the animal and there is a relationship between the 
iwo values Mu on lining as tho olhpr fallB The 
speefle giivitt ol Ili< fat also varies with the Iodine 
value knowledge 

In a papas Mad Ik foie the Geological Society Dr 
lit V Hume M \ rtiS superintendent of the Geo 
logical Sum v of I'gvpt divides the fosslllfirons ere 
taeeoua strata Into three aeries A northern Antonian 
tvpo marked by Cenomanlau species Including typl 
cal Turonlan stiata a central Egyptian or Hammama 
tvpe with a wentern ehnlkv limestone Indicating a 
dose afllnlty with the white chalk of northern Ruiope 
A southern or Dungul tvpe having elevst afllntlles with 
the rot mot and the fauns constating of a group of 
specialised sea urchins and of gastropoda among which 
TurrllelUc are very pioininent Dr Hume emphasises 
tho uniformity of the laiwer Eocene throughout Egypt 
its triple subdivision being rev ognlxable over raat areas 
In the Middle Eocene thla uniformity Is replaced by 
dtffeientlatiou the well known regions of tho Fajrflm 
and the Moqattam Hit! differing fiom tbo sucres 
slon tn the area sake ted as typical in bis paper 
The Cretaceous and Eocene beds differ lithologically 
limestones being dominant In the Lower Eocene and 
shales In the Vpper Crftaeeons l’alieontologli ally 
great gioutt* such as the Ammonites still abundant tn 
the Hppej ('n face oua disappear In the Eocene and 
ore replaced hy the characteristic nummullnld foramt 
nlfera On the other hand both periods bear a strong 
resemblance to earh other In the dominance of oysters 
and sea urchins over other foims A notable feature 
Is the comparative rarity of brachlopoda In Egypt 
throughout both periods nor have belemnltes been re 
corded from the Egyptian Cretaceous Among poet 
Eocene formations the calcareous grits are shown to 
have a wide extension, bnt In the desort they differ In 
e haraeter from the mammal yielding beds of tbo Fa 


yflm The cl elate ous pel loci In Egypt was therefore 
one, in the main marked by the gain of sea over land, 
the Eocene was onu of rest, while at the close of the 
hiocene and during the OUgoeene tho approach of a 
eontincnlal phase Is clearly Indicated 


TRADE NOTES AND rORMULC. 

Siocative Powder Is prepaied by mixing 10 parts 
of liihopone lu of zinc white and 40 ot roanganeeo 
boiate Pass the whole through a flue sieve This 
imwder is a good drier for while paints 

Protective Paint for Ships’ Bottoms - For two coats 
U) led had o putts while* had JO pails llthatgr 10 
paits oxide of zinc JO pails linseed jill 21 parts oil 
ol turpentine 21 parts (bt Hod lead <i0 paits, oxide 
of /Inc TO parts other 10 parts ehlortde of mercury 

o paits linscid oil S' parts oil of turpentine 2 0 
parts 

To Blacken Iron and Steel —Gently heat the article 
and apply a comentiatcd solution of cnppn nitrate or 
manganese nitrate In alcohol By mixing the two bo 
lut Iona mentioned cvirv desired shade of color be 
tween brown black and blue black may be obtained 
1 nlliely satisfactoiy icaults can only be obtained with 
at ticks that have been ihoioughly polished and 
cleaned with bcn/lm 

Heavy Spar Siocative—This la pic pared in the saps 
manner as ochci shcntive A bcautUul bright icd pig- 
me nt will be obtained pose ssmg exe < llent qualities as 
a miming male i lai When mixed with linseed oil It 
will dry in it bouts Tt there Is a choice between 
ocher nnd heavy spat It will Ih Ik Her to work with 
the latter hh it dries be Mu aficr puclpitatlon weighs 
more mats be tic l and has a really beautiful color 

Silver Balls—Add 2 parts of yellow trlpoll to 5 
parts of levigated chalk well mix the two powders 
and make them Into u stiff paste. with vtiv weak mucl 
luge (I pait gum aiable to 12 paits of water) Tho 
I ante mav thm be Milled with Mic hand into balls 
nbout the size ot a pigeons egg I’Ihci Mic balln on 
boards In a inode rate )v hoi loom to ilrv and paek 
them when quite solid in tinfoil Used for polishing 
silver 

Oamant for Mother of Pearl —Two‘parts of Isinglass 
beaten Into small pieces and anaked twenty foul hours 
111 lb (tails of watu, the moss to be then c vapointed to 
lalf Its volume tt parts of alcohol added and tho mix 
line slialncd through linen While the fluid Is still 
hot stir In 1 part of maaUc dissolved In 8 parts o r 
alcohol and 1 j pai t of sal ammoniac to make an evero 
mixture In use the suifaces to be cemented should 
bo warmed befnic applvlng the cement It will harden 
lu flu oi six houis 

Soap Powder —Soap powdei Is prepares! from 40 
paits iHlclmd potash li parts mountain fla\ (flbrous 
gvpsuml 10 paits common hobp and 10 paits watei 
Dissolve the soap In water then add as much as tho 
mass will take tip of tho mixture of potash and moun 
tain flax Then add the icmalnlng (tails of tfie (>ot 
ash and mountain flax to the mixture In a tub and 
(Ian the powder In a drying loom till thoroughly dry 
Flnallv slfl snd pack tho powder It should be borne 
in mind when packing that the product rtadllv atlrarts 
water also that the packages ate liable to buist If 
they rm too full 

Safe Solder.-If equal parts of tin and lead am 
melted together and tho crucible is allowed lo cool 
slowly a time will airlve before the mixture entlrtly 
hardens when one part congeals to a granular pulp, 
while another pait Is still quite liquid The latter can 
ronscqucntlv he (toured off if the right moment Is not 
allowed to slip It is a deflnlte chemical compound of 
Te parts of lead and 83 parts of tin and may be used 
with advantage as a rapid solder on account of Its 
special fluidity It need baldly ho mentioned how 
ever that the same mixture can be prepand hy slra- 
plv mixing the metals In the given proportions 
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THE BIRD GIANTS. 

OSTRICHES AND OSTRICH TARMS. 

BY CHARLES FREDERICK HOLDER. 


Aitov Hip big ihlng which thi snti of ( illloinla 
pioeliitis tire imlrliliii It tins bun found I hut tlio 
mild ■ Hill it. of sotiilu in ( nllf iiiii i is i miiktbly m 11 
uiluiiti d ft 1 tli pm pun inti lint nitiit lies lund and 
llirlu us w 11 Inn n in tluli mull Aft lean haunts 
Hii ixpulm nt in flint (mil In all 1 itgllshnun Mi 
I dii In ( itm ton who In t'i'i bought fifty two tiirrln 111 
South Afilii It huh a liii/iiriluuu i V| i linn nt ih Hu 
hlg blids mo ixtnnuly dltthult hiuI dntiMious to htn 
dlt> but folly two win liinilid on Anuiltnii soil 
Hum llithf plmriis llii fun uMilili fin in it 1 isidtim 
(ul hiiH glown width it / na lit miitnlni tun him 
drill blidh lliit mu i an Hind v Hit hi t ly of thrsi 
blrtlH fioin llii irk to Hip HiiuIt nnd u tin tiidiiHirv 
Ih now profit till li nn lni| nt dull of .u pit nut 
tin OHlilih faun Ih on u sin till i mini Imsis mid Iiiih 
I n i ornt out of tin paving \m ih in IndiiHlilm 

rht 1’nsnih nn o tilth faun Is Lm xutlfullj sit unit tl 
among n kioh nt Hit links on the Attorn Sun bt 
tirnn tbi titles of 1‘nHiidtnn mid I oh Angflps Tin 
IntlohUtt of sininl in i. h ih till hh d Into mrralH In 
uhlib Hu i m lous t lnhhi h ot blids mo hi i n Ah wo 
intir Hu- til t< 1 h nptitiMitli In dioii t with a ttntir mint 
lug gait ludliHiiiH In Hu .xtrrmi I hi oHltltli Im 
litHHtH uni hh In lug Hu tvpi of stupidity posing an a 
wrv wIm ih iHtinugi 1th Utgi body Hnmll lund and 
liain innatiuilid on noiiomhal pilnrtpliH Its tutu 
uioiiH i vi h all luirylng out thi idi n 

Hip lilrdn ar« finrhss and niirinh itsltoiH luklnt 
fuml ft out tlu It linnds Iht toirttl thing lt> do hi i nit. 
to Ih to ft t tl oinngis wlilili nn di iiiun d w luih th< 
dlvirnlon In lag mutuil as tlu mangi pit hints n n 
mniknlili appintHim as It iihhsih down Hu long nuk 
of Hu bltd Thi ki pti who t 11 s us tint hi wns 
ontt ntRtly klllrri b> i bird Ih h fund of Inhumation 
nnd finm him we It nrn nil lb hi 11 ts of tunning nn 
imtrtib farm Flint out tniiHl linn tin bltds wlilili 
ioflt fiom om HuuihHiid tlollni i npit ml ni>! u In Af 
ilia but an Hit v Inoi d wlu n llu v m Hint n mu old 
Hun Ih n uttltk ntum 

Tin ro Is n di llnlti airangimeut In I lu tot tale. Th* 
IhmI ft atlit 11 d ait stinted and palrttl span b< lug lift 
Intwiin the mnliH wblib fight nnd oflin kill ont an 
i (her Pitting the Invlng Him It Is oft* n dingt rmm 
to nppiomh Hum Iht tmiltH rushing to Iht atintk 
und b> a fniwnrd downwind kick ptodiulng n hi rl 
our wound often latnl lluiMih and mn nun halt 
letn kllbd and wlun tlu thntgt Ih made thi kts p 
ire find safety by lilng lint on tin ground 

Tin adult hlrtla an tungulfinnt rreituros standing 
mm foil high nnd weighing two htindnd and fifty 
I mi iiiIh ()ii< ol tlu Inti n sting HlghtH Ih to Hit them 
fnil I In v lltunll} ist mi thing aimnllng to thi 
1 11 |h t lint nif maintain! d on alfalfa Among the ex 
ttnudlnii} tilings Ihit hau bun Knntilnd from tho 
limuls of iMtois mid othiiH and Hwallowid an nalla 
■ gimlet llghh d p 1 |n s a mill tl newspaper The wri iter 
inn Raw mi ostruh snslth n honnit from n lady a 
Iliad nnd swallow II hut In HiIh ihhi n git in it II thnt 
was Hu Ihiiiiu bom lit i hum il Hie niilmnlH thnlli \Alth 
their food of HlfaUa nntl ngilahliH Hu blids are pro 
vlditl with hiokt ti Hlull for thi Unit nnd quantities 
tf )m libit h whlth tlui sw illow to ml In grinding 
Hie food 

1 lu hit i illng M nson nt wlilili Iinu wi nn fmtunate 
In making out \ls.lt Ih In mill spilng The mnh bird 
tow bet milt h h 11 m tin nnd ugly Hi lists his briuhl 
hone on thi gnmiid at snnu stlulid spot mill with hln 
powitful tliws throws thi dirt nwai laming round 
and round during Hi opt ration until a shallow hole 
Is thi n suit hv i mu It si a niHt In Mils work thi 
frniah sonirUnits joins Winn It Is tonipltli tho htn 
Inkts hn plnii nnd lavi an iggimi ot In t dai And 
w lint an ogg It Is' Om would link* nn omolet foi 
thliii men with modi rah npin Mh s an om w.lghR 


Sand Dune* In New Zealand —Pr r oi kni lie glies an 
ini. listing inimint of New Zealand mul dunes In an 
i.fTlt 111 npoit I he ihnnuteilsth of a dune ns con 
tinalid with a flx.d hill lonslatH of Its Inal ability 
dm to the tnahilal of whlib It Is ioui|toscd hence 
the fndllty with wlilili tlio uhoU mass mu bi moved 
to a longer oi hlioihr distance at mrdhig to the veloe- 
lti of the wind Ptinis ate moat fr.ijiiml along Ibo 
sm cotiHl hut somi tire also prmmt Inlnnd Owing 
to thi Inland moiunml of tho mastal dunes much 
inluahh land has Imn lost and the dnnger Ih yearly 
hit tuning mere difficult to combat Thi aria now oe 
cuphd hv duniH 1 m roughly speaking 210 000 aitxs In 
the North Island and 24 000 acres In the South Island. 


tlim poundH ind In tqual to thirty hen a eggs When 
twiin or fouit<m iggh havi bicn di posited thi hirdH 
hiatlii i lit11 sind out llieni and higin tlu labot of 
hutililiig Hum dividing Hull lime with aimoHt mathe 
tnalual imlhlun and pic mtlng a rimarkabli In 
stain, ol the huim of i xponsthillty in both mail and 
female lh< niali takib hlr place nt four othick In 
tlu urtiiunon ind coins tlu iggs At nine ocloek 
In tin miiintng hi is li lined with all Ihe piomptncss 
of a hi ul In. I by tin fimih and it Is an Inti listing 

I olnt lo not hi that at noon though thi malt 1 h off 
dull hi ipIuvhh Hn f n ill fin nn hour tllowlng in i 
to Iukt a r»Ht und obi tin food This c»n hi mi it by 
iiitvoiu uh thi msts m In tin opm tonal and 
Hihtlng lairhd on fm in nil six wnltM 

If om i oulil appiimih I In «ggH now In the ahsenn 
of both liliils i uiiiouH lapping would be heard on 
the sin Hr iillid lib pluming by tho kooper In a 
woid tin ihlika hau utrivtd and am knocking for 
Admission Into the wotld Some Hucciod In hreaklng 
out othcis hn\e lo hi uhhistiil and the hen will preaM 
pcntly upon them at Huih lliius and bicnk the shell 
thm slu will tukc tin youngster In hi r bill and phk 

II out Hlmklng Hu bits of shill from it 

Thi buhl hlrila an most attiaitlvi llttli ircatuios 
lourid wilh i lev linlillki fcathi rs and lxatHthscd of 
tho gintist muoHlty Tiny an at ome taken from 
the pnimtR and In might up by hand in nnrarries i Him 
ilillv arranged fm l tally ostilrhis They uri luimd 
into a Ibid uf alfalfa during the dny anil at night 
hi pt In warm Inixih ot nitifliial mothirH For two or 
thru days tiny do not Heim to mri to eat Thin thiy 
ml el on s and bone unshed and on tin fifth day nl 
lalfa (torn now nn glowing rapidly ho lliat at the 
ngi ol six. months thiy an six feel high having 
Mown nt a tati of • fool a mouth afti t this the 

glow til la HlnWRl 

The it mum for taking th. young from Ihi mothei Ir 
n puulv huRtnepR om rh Hie blrdH Immediate 1v hutlil 
nnolhir m h( whhh they would not do If the young 
win lift with thim to rcHr so InHtiad of nni brood a 
year the owner obtains seventy or eighty eggH from a 
Hlilgli In nl In six wicks thi chlikH are tall and ro 
bust blids binutlfullv spotttd and laiddly lx coming 
valuiihh coinmodltliR At a viar old thiy ard valued 
at $1 0 a pnlt chhks thin to six weeks old $40 a 
pall while Ihe full giown hied <m valued at |T00 per 
pall It Is evident thin that thi nulrlch Is within the 
nach of tlio anragi individual yet there ate some 
diawhaoks as an ordinary ostthh lias an appetite that 
jppanntlv has no IlmllatloiiH und ono will literally 
i at a pom man out of hoiiae and home 

Thi blids an valuiel for tlu li fuithora for which 
there is a growing eh maud and If tho visitor Is preH 
ent at tin finm eluting what Is termed the 'phk 
tag” he or slu li will icpaid The full feathered bird 
is a Ik hiiI If nl * 11 at in o but every fpather Is not valu 
able or a plume Tile fiathi th are of many kinds and 
differ widely In tin vi ty young blids Huy are yellow 
and white lain datk drab on the male black and 
white In th< ft malt Tlu Urn plumes aie found on the 
adult male and to bilng the last price Bhoultl be taken 
fiom the living bird those from the wing being the 
moHt pfctecmid espet tally the so-called ivory colored 
Plumas 

The phklng of the feather crop occurs eirry few 
ninnthH Iht occasion being not only Interesting but ex 
iKing bh tlu birds piotcst decidedly to the rubboiy 
The pkkirs aie men Rklfled In the business noces 
sarlly ho as imor picking ruins fiathers and birds 
When pit kid the feathers are what ts termed lipe, 
that Is ihty would Roon he thrown off by tho moulting 
pits ess consequently there Is little or no pain in the 
operation The htavy plumes are cut off, the stumps 
being removid thro, months later 


Ibe dunes of western Wellington occupy an area of 
more than IK)000 acres and extend for about 170 miles 
along tho coast 

The formation of the sand of the dunes commences 
on mountain sides where the action of frost varl 
atlons In temperature etc bring abonl disintegration 
of rorks, smh broken up material ts transported by 
rlveis to the sea whhh it reaches In various degrees 
of fineness varying from boulders to fine sand A car 
tain amount of send is also directly due to the erosive 
action or the sea Rand grains of dunes are dtsttn 
gnished from ordtnnrv river and sea sands in being 
thoroughly i minded due to the rolling backward and 
forward in a dry stats by wind. 


At this picking time the birds are separated and 
driven Into a narrow pen their heads bilng covered 
with a ptrforattd bag Tin mm station themselves 
Ik bind, ho that tin blid cannot kick and holding It 
setuitly tin, picking is performed in view of the large 
audit nt i that usually collects at this time Three 
crops of ftalhtrs ate obtained in about two yoars. 
tath bud bilng estimated to produce $T0 per year 
In fiallurH, and as each bird attains an ago of from 
filly to inn sivinty yearn the pioflt of feathers 
alone Ih inuimouH not to count the young As the 
bathers are cnllpcttu thiy aie classified and pl&tod 
in higR theme of Ihp males in one those of thp fo 
malts in anotlipr uh all have some ppcullar mat kit 
valm and tin giadis nn woll rnognl/id by the 
tiadi 

When graded and weighed they go lo the expert 
fiathti dn set is of Los Angeles San Francisco and 
Now ork IU 10 thiy nre tied on strings four feet In 
length or In bundles dnsstfhd thoroughly and are 
then sent to the dytr as no niattei whether the feather 
is natmally blirk It Ih dytd hlatk After thin they are 
v ashed In watt i and atari h tin laltn Is then removed 
when tiny ait rindy for tin flnlsha wht re they are 
graded OHHorttd, siwid together often three or five 
pieces lo make one plume, they nu then steamed lo 
allow Ihe libera to take their natural position The 
iurlei now fakes them and gives the plume the grace¬ 
ful Hhapi so iltHind Fiom thi hands of the curler 
they pass lo Ihe man called tho burn her who mintm 
them mil and glviH I him thi particular shape di 
mantled by fashion Now the plume or feather Is 
ready for tbi market and Is placed on Rale Thu 
hlHlorv of the fialhir from the hatching of the young 
oRtrlih to the beautiful plume on thi hat of somo 
lady Ih a long and complicate d one 

The lomnnrtlal sldi of the Indent i y Ih not without 
lntonst Hilda an sold to ilritiRis and shows, the un 
lirtlli iggs bring a dollar^aplfii as cuilosltles tho 
fcathi is an nindt Into boas wlilili iangi from $1 to 
$< r >, tape a ranging from $16 to $26, fans tlpR single 
I lumeH i ollareltca, and othir objects suggestive that 
natrlih farming must bi a piofltable business, indeed, 
lu South Africa It was at om time ranked next to that 
ot the diamond In point of value 

Hut the Inti roat In Iho faim to the average vlaltor 
(onalatH In the blids and their strange habits, wheLhi i 
bathing In the pool, or walking Jauntll) aronnd the 
corral or balling along with outspread wings, they pre¬ 
sent a fascinating spectacle Thp strength or the malo 
istrlih has been the subject of many experiments at 
the Pasadena faim and not the least Interesting la 
the great bird used as a saddle horse, a boy mounting 
tho steed and riding It about the bird carrying Its 
load with the greatest ease The birds have ahio been 
hnrnessed and driven tandem to the delight of the 
young people 

A visit to this farm corrects many errors that may 
bnvc found place in the mind of the observer The 
ostrich does not thrust its hi ad In the sand to avoid 
its enemy but boldly charges horse or man though 
sad to relate, a dog will demoralise the entire herd 
This Is because the ostrich knows that It cannot strike 
so small an animal That tho birds allow the sun to 
hatch their eggs Is another fiction exploded by a visit 
to thi ostrich farm No hen displays greater solid 
tude than does this gigantic mother, who is constantly 
robbed of hir chicks never enjoys the pleasure of 
naternlty of leading her young about but Is kept 
nestling the yeai around If allowed to rare for her 
young Ihe mother ostrich proves to be a famous care¬ 
taker She the giant mother of the bird rreatlon, 
exercises them all day long, forcing them to run and 
eat and at night gives them ahelter beneath her warm 
plumes 


The dune flora Is remarkably uniform throughout 
New Zeeland owing to the soil factor prtylng to be 
of more Importance than the climatic factor The 
dunes of the Auckland Ialsnda have a special flora of 
their own Dune plants proper not only tolerate but 
benefit by a partial sand burial, and are highly spe¬ 
cialised, being characterised by their great length of 
stem This enables them to spread over wide areas, 
and to increase rapidly by vegetative means undsr 
conditions which would be fatal to seedlings. Among 
tbe most important of such “sand binders” are ffjHat- 
fix kirruttu a grass; BHrput /rondo***, a sedge; and 
euphorbia glauca a spurge A few other plants usu¬ 
ally present am ot minor Importano* It is vary nr* 
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lndmd that a dun* is course of formation la quite 
destitute of plant life, indeed, the majority owe their 
procrew and exiatenc® to the presence of ‘sand bind¬ 
ing’ plants, which in the Brat instance hare stopped 
the sand drift and assist further deposits to collect, 


»bllo at the saun time their own growth Ih acctl 
crated the> and the sand rising up togethe r it is 
remarkubU how scanty a plant covering checks the 
wind, even where tufts of grass or sedge are only a 
foot tall and where more than two-thirds of thL Rur 


fan Is unprotet led it is te tn.ukably alnble 
Tht author touhlders that Judging from the results 
obtained In ruiopi the gical bulk of the sand dunes 
in New Zealand could be reililnud The final ticat 
ment of dunes should lie aflor< station—Knowledge 


MENDEL AND THE ORIGIN 


OF SPECIES. 


A NEW BIOLOGICAL LAW. 
BY PROF. OTTO N. WITT. 


It is a woll known fart that children who* parints 
differ greatly from taeli other exhibit the (haiuileris 
tics of both patents Often as In tin euse ol domes 
tic animals this mixture ol chaicutcrH is so apparent 
that even inexperienced observers easily distinguish 
raongre Is from animals of pm *_ lire ed The lelea Bug 
gouts Itself that frequently repeated irosscs innst re 
suit In a form In which so ninn> different elinraetris 
are eomblned that It eanneit he leferred to any known 
Ijpet but constitutes a new species which <an be 
kept constant in the future by preventing further 
< roeslng 

Home valuable breeds of animals luiee undoubtedly 
been pioduced substantially In this wnv In geneial 
however no now*bnedlng exerts such a decisive in 
fluom*. upon natuia! selection inel the oilgln of spe 
lies This Is the mene nmarkible lieeau there, tb 
appaicntlv, nothing to prevent the crossing of wild 
animals and erossevs between utd< 1> stpsiated plants 
arc promoted by nalinil agemies foi the tiansporl of 
pollen and nstuial obstacles to se If le rt Ill/at Ion As 
u matter of faet thn piotlvptlon of natural hyhiltls is 
an exceedingly common nouirenii In the vegetable! 
kingdom It might be supposed that In these favor 
nbU conditions for erossbreeding all cleally distill 
f Bailable spe ties must have vanished loug ago This 
Is assuredly not the ease foi though tli t le s of spe 
rlts Is a ereatlein of the human mind It Is bused upon 
observed facts nnd tt cannot he denied tint despite 
all vai lat Ions ccitaln Bpee lfle e hatac le rs are ttnnsinlt 
led line hanged 

To explain this pnindox tt Ims bun suggested that 
hybilds are less prollfle than put® speeles and ennse 
quently soon disappear Phis hypothesis Is bised 
chiefly on the sterility of the mule Ihe hyblld between 
the horse nnd llie ass Hut them an irtnnj hybilds 
vvhfeh teproduce theh klud Indefinitely and especially 
in plants classing ms> oetnr between very dissimilar 
t>P<s though the progenv sometimes appears exaelly 
like one patent and exhibits none of tbc spec ml ehaiac 
ters of the other 

lienee the peinmnente of hybrids cannot b> <x 
plained by the absolute 01 eoniimratlve sterilttv of 
hybilds Another explanation is based on the often 
ehseived nppeartnee of characters whirli aie appnr 
eutly Inherited not from the Immediate pan uts hut 
from remote ancestors as If the organism were strlv 
ing lo reveit to Its original type Darwin observed 
this phenomenon which in called ntnvlsin hut did 
not discover tbc laws that govern It Much nioro was 
accomplished in this dlieetlon by the Austilnn monk 
Mendel wIiohp researches were long neglected and 
havo only recently received due appieelation 

Mendels eelebiated expellnunts in hybridizing peas 
are very Ingenious and inlerestlng although they do 
not, in my opinion possess the far reaching lnipnr 
tanre which many biologists accord to thorn They 
have the advantage over most cxpi rlmenis of tlu sort 
that they can be peifornnd within a eomparotlvely 
short period 


By crossing a red flowering vvilh i white flowering 
variety Mendel obtumed peas which when bown pro 
dined almost exclusively plants with pink blossoms 
which apparently le presented a mixture of the floial 
eoiois of the two ,iannts But Mendel found it tm 
tosslblc to |ieipc tuate the pink flowe ring variety bv 
self fettiliration tor each stieeibslve gineiatlon ex 
hlbiied nu lucieascd proimrMnn of leveislons to tin 
two original Ivpes led flowering and white flowering 
into which tin pink v«rl tv was finally almost eom 
11 telv li'solved 

Similar experiments yielding sinilar results have 
since been p rfoinud with otlur plants and with ani 
mats The gnat dive tally of iuIuih i xhlblted tiv many 
flowers is known to tcsuit tmiu tlu eevmbtiiatlim of a 
ve tv few pigments Attempts hive been III lele to is 
tallish quant Hath laws fot Mu combination and th 
subsequent se par it Ion of thebe pigment* \ luw doc 
tiim Mend Usin has arisen and has already produced 
a lltcratiir the rnploi ness of which suggests that It 
vruld ‘a belt r foi a wlill to mike inoie obeivn 
lions and tewei deductions 

ibis biologic M |li n inn non (like tnanv otliiis us 
T have iceinMy shown i b lets a Milking le iiublanc 
lo it in phenoi ilia of mobeulai physics In i gn it 
mimhet of lustamcb tv e hemical e(impounds wli n 
nixed teg Mur pitnlmi i suhstiiice vvhleli exhibit 
tlu propt Hies of both ingle die fits inel whi li can ti 
resolved ngiln Into Miose Ingie elu nts bv uppiqpitnte 
treiiment (foi e XHinpl e ivstnlll/iiMim oi linetloilul 
ilistlliaMon) But lieu also tlu re solution Is not 
effected of one e bill sine s ive Intel me diate products 
containing continually Increasing pioportvnns ol one 
or the nthe r original eonstituent tie formed and Mu 
eoniphle separation ts u<eninpllhhed onlv after many 
repetitions of the process In which the tench mv to 
separate is manifested As the (hatactets chiefly col 
oih to whleli Mu nlisoi vat Ions of the Me udt lists are 
<onlined at pifsml ate determined by tin presence 
of definite chemical timpounds (pigments) in the Ms 
sues it is evident that a causal connection and not 
merely ii chatieo resemblance exists 1 k tween the 
rluiniiRl tiansformnMons desrtihed above and the 
changes tn tlu cobns of flowcis and animals which 
nu studied hv flic Mendcllsts 

■Whether a ccmplele Knowledge of Ihe nature of In 
hildlzatlun can be obtained fion the obsi > vat Ion of 
such changes In eotor Is amther queMion and one 
wt leh I tegard as vny doubtful A pen vine or n 
variegated dog posse sses a good n mv chain lets 
which are not ninssaiily conneited It is not evin 
claimed that all of thise ehaincters appear or vanish 
logethei and we u liisllfled In expecting that tiny 
will not do so 

An example will make mv meaning clearer We 
will assume that i>eas the favorite subjeets of expel 1 
ment belong twhuh they do not) to a family of 
plants of which some me mis rs me very polRonnus and 
others are heu milieu I (t us suppo« that white flower 
Ing peAfa sic haiinless and mi Ho vi ring pens are pel 


ponous If (he color Is n eerlnln Indication of all 
'•the i i tunaele is flu pink flowe Mug hyblld peas will 
le Minn what poisonous and Mull eonlinued propaga 
Mon will result in the proeleutlon of veiy poisonous 
i<d (I wiitng peas and perfectly haimless white llowei 
Ing pi as In tluse eoiidilinns howevet | would not 
hive siiineiint eoiindnui In the Infalllhlllly of Ihe 
MLiulellan Iheoiv in eat abundantly of the white 
flowering |sis thus legeiurated from Mu polsoiioim 
I Ink flowiring vanity 

Mcndtllan txpn Invents art not only so protincted 
that in many eases seveial geneiatlons of men would 
he requires! to crimpli te them but they also have the 
defect that the olisiivalion limit hi nstrletesi to blngli 
ehni Veins 1 e e uuse It Is seiteelv possible to tako 
ee gnbatlee of tin entire pieHtss rioni these ohseiva 
tlons of Hlngle elmimteiM inanv biologists draw eon 
elusions ot tin w art anted gi nerallty 

lie to apaln an example will make my meaning 
iten and I will lake tb example from out own spe 
I s wli te it Is most e vide lit that a single character 
Vlinot sene ns n guide In the rest We will assume 
Mint it hicitlui and slste i eneli having light hair a 
l hie guiiitle dlsieosition and si>e hil talent feu mnthc 
iiihMis main a slstei and lirnthei who have red hair 
quiek t mpeis and great musical gilts We will grant 
to the < hilclien of both mnirlnges all Iheje i haractera 
ill villous pin) oil ions but < mi we Imagine Mint If 
Mi se e btlelie n Intel null ry and their desiindants Inter 
iiiiiv lot tunny geiniallnns tin last kemiatlon will 
ennslst exltislvelv of blntuL phlegm tile mathcmnM 
etins and of iniiste Ians of llery hair and temper’ Does 
not expel tern e lead ns lo exiiett nt bast a ft w blond 
limsl Ians Hiid nd haired but phlegmatic pi isons’ 
Many e xpe iline nts In e toss lire■ cling fall tn yield re 
stills In niiordamr wllli Mnulels laws Albinism or 
the absence of the nouual pigmentation ts veiy coin 
mon In both animals and plants The offspring of two 
patents both of which me albinos might be expended 
to inhetil thi* striking peeiiltailtv but Ibis is not 
alwtvs tin e ise Albinism Ih very common among or 
i bids and pure white orchids Hie especially prlreel 
anil diligently sought But while the progeny of Home 
albino otehlels resembles thcii parents Mu seedlings 
of others Is ai without rxeeitlon tie eply < oluresl flow 
eis 1‘ossiblv a tendency to albinism would ulltmulelv 
appeal m tlu desiindants of these colored bvbilds of 
white orchids but who has time to carry on a Men 
ilelian cxjsilment in whieh eight vents are it quire el 
fur Ihe maturing of each gennnMcn’ 

DvbrIdl/nMon unqui slbmablv plays some port In the 
prtiduelinn of new species but Mils pait is neither so 
Important as superflclal oban cation often sugg sis 
nor so Inslgniflcant as It Is made to appmi by unwar 
lantcd generalization of Mendels olmirvations Tlu 
rrlgln of specks Is a very complex phenomenon de 
I endi nt on the coopcinMon of many eHiises and wo 
shall wait long foi iIh iiimplct explHieitlon Tians 
lstcd foi Se ti m me Awiituw Si ern ui\i fiemi Pro¬ 
metheus 


HOW THE BODY PROTECTS ITSELr 
AGAINST MICRO-ORGANISMS. 

How Is it. If the air contains floating in it the dried 
spores of multitudinous micro-organisms which only 
need a suitable medium for thcii dr v< lopment and in 
ersaaa, how is It thBt they do not obtain a lodgment in 
the healthy animal body which one would think offers 
nil the conditions necessary to their growth’ Tt can 
naslly be shown that the air we breathe the water we 
Brink, the food we eat, everything that we touch 
swarms with these microecoplc creatures, that they 
enter onr lungs, that they geminate In our skin, that 
they occur In countless numbers in oui alimentary 
canals, In short, that they are found everywhere on 
our body surfaces How Is it that they do not im rease 
end turn our organs Into a seething mass of putrefy 
In* corruption? One would expect that even if the 
akin and the membrane bounding the Internal organa 
to which they obtain entrance incurred the slightest 
lettaii, even a pin prick, that they would have been 
•We to enter. We know that after death they at once 


obtain complete dominion and wc therefor* Infer that 
in life tlxie must lie some protective mechanism in 
the iiody callable of dealing with them 
The dlscovuy that lh*io is such a mechanism was 
made In the tarlv eighties by the distinguished Bus 
slan xoologint Ellas Vetsdinlkoff though the need of 
Its existence was not recognised by biologists in gen 
rral until latci The icsitlt of this was that his re 
markable dlstoverirs wen at first pooh poobed and 
discredited bv many but ultlrnated) they gained ae 
(cptante and theti further development in his own 
hand and that of others lias wrought a revolution in 
the art of preventive medicine 

Thn mechanism consists of the small amwbold cells 
found in the blood lymph and body fluids generally, 
and called leucocytes or white blood corpuscles 
Though long known to exist very tittle had been as 
certained as to their fnnetion until Motschnlkoff work 
ing at such remote subiects as Ihe embryology of 
sponges, the structure and digestion of polyps the 
blood of water fleas resit tod that these small aunsba- 


Ilk* cells whir li exist In all organisms neluallv swal 
low digest and so destroy small fmelgn bodies which 
havo invaded the organisms Mo railed Mum the 
phagocyte h and all bis subsequent work bis been ell 
reetrd to the elucidation of their mode of ae Mon 

It is to MitfKhnlkoffs work prompted sole lv bj the 
Hchnttfle spirit that wo owe our knowledge of phago 
cytohlH and the great the»ory of immunity which has 
proceed tl from It It Is ImpoaMhh st the present mo 
meat to (Hlimato fully the value to man rf Melsehnl 
koffs discoveries Sufflte it to sa> that thev have al 
ready led to Important practical lesutts 

Application waa recently made foi protection of an 
Invention to produre ammonia from the atmosphere 
by means of alumlnlnm Nothing Is vet known or the 
details of the process but from the titles of Mu three 
applications It Is gathered sxvs the t tie in It al Indes 
lonrnal that the aluminium and nitrogen at* first 
caused to combine to fmm nitrides of aluminium 
which afterward are convirlevd into Ammonia 
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AN INTERNAL-COMBUSTION PUMP.—1/ 

APPLICATIONS Or A NEW PRINCIPLE. 

BY HERBERT A HUMPHREY 


Hi mis play mnli nn important pnrt In i very branch 
it engine ilnK that nc m r 1 ky Is m (led !u bringing 
Ik fon Hi n it It i of tills Institution a lonstrwtlon of 
pump lusiil u|on titltclt n w it In l| I h I uiy cn 
Kim < i Is ramllliu mill i mill h lil\ n nit i liuuli ally 
or by Htuuu and i ntly ill i lilt In 11 (misfile rabli 
rii\i|» pm nt of | inn iln\ u 1> kb i iiglnes Tin 
Si utli StulTotdHlilri Mins luninaM f oinmlbsloncts 
tor luHtann Im i i In d sti am iiiginis bv gas m 
glniM In flw if tli It | milling BtatlonH with mv b n 
tic tat r suits th i ham laying I Mon onsidirnbli 

onoiuy i f hi rkltiK 

( mill omul i ml lining dlit tdii\ n st nil pinups of 
mod in lonstrii iIiii and lug hi/ n among the 
inoHt ( onoinl al <1 all sti nn us iik ilnnts and undir 
favorabh nudii ins nIII gh i iiiinpli th i mn hour 
Tor an i xp nditiiu of is | uml of Htmm Tint it 
Hu otlu i i nd if tli il » liny th din it ullng 
hlinm i mill g mnllv y irkltip with nry lltth or 
no i xi aiihlon Si I | tuts ii mtirloimlv un onotiii 



tie nn lotiunhni mil slmpllnty nt su h pumpa that 
Inducts inRln rs 11 t I i it tli. it low ifliclmcy 
Hi onoiuy of fml Is iindonht dl> nhtaliud whin an 
inti mil imulmstlon oglu Is iihpiI to gtmrato thi 
toyyu foi iliMng a puini lot l> tin Him the mt 
(haul al ifh iiti \ t il gi ngln and Iho inter 
imdlati k ailtiK Is t iki u into a tint ono finds that 
lhi i onoinj is ot id i »!>!> dl» uiiIpiI and such a 
inmhliittlon ot gua ngln and | uni| < an lietu bi n 
tardul i a final sditl n of thi prebfim 

Thi (tiltli rs aim hu I u to iriduro a pump of 
I it at slmpll Itj mil sti ngth of onstrut tlon, in which 
tin xplogly fn Is ix iti d din (tli mam tho water 
and In whlih no liilatinK 1l\wh il solid piston con 
meting rod uank beailugs ot glands of any sort are 
iMluiud and aa th u suits of his ixpciiment* sev 
■ al verv hik msfiil (y|<s of pumps have been In 
itnttd and set to woik rn a sutlli I ntlv large scale to 
diminstiali ttclr utility and iiomtny 

Fh idi i of < xplodlng i ombustlbln mixture of gas 
nml ilr to itodui |i saiiri on th aurfa c of water 
with tin oblut of rxlsliiK Ibo wat t Is of toursi not 
lit a and ntltmptH to [ ut this nl a Into prat lice date 
taik to IStS Thi Worts haM all la* n diluted too 
muih along th lims of otdlnnry pumps Insofar 
that thi wnttr lift, rt has always barn forced past a 
noun turn >ahc mil thi opeiatlon of such a valve 


• I’tpfT n *n*f t I It nl 1 it f M h I nt l IViklimn 


Tvith tho oxploftive force behind it has been inevitably 
disastrous In tho typos of pumps invented by the 
author then Is whin th. explosion oeinra a full bore 
passage ftom tin tombustlon ihnmbtr to tht final out 
lit also somo of thi water pumped to a high level 
bv flu tueigy of I lie ixploslon Is allowed to return 
again to tompress a fresh eombuatlblo iharge V/hcn 
sudden ihanges of xdocity occur In masses of a heavy 
and Imompresalblc liquid like water great difficulty 
Is found in controlling the movement of the liquid 
All suili dlffitultiis are removed in the authors pumps 
ly allowing (hi moviments of liquid to control the 
pump and liv causing the mass of liquid moyed to b< 
sufficiently law so that the velocities are uevur ex 
i bsIm Thi mans of water forms a pendulum whlih 
yyings h twnn the high and lower leyil and by ItH 
movemint nlone sims to draw In fiesh water to 
ixliaiist the burnt produits to diaw In n frish iom 
bust 111 t harm and to compress the charge provloua 
t Ignition With tin movimints of the liquid quite 
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unrestrained by any of tho usual mcchanfial appll 
aneis the tesull la a pump which works with freedom 
fiom sho<k and nolae and which requires very few 
w oi king parts 

The BubJ ct attains a wider sciontlfli interest from 
the fact that the apiaualua follows a cycle in which the 
c xpanslon of the burnt products Is carried to ntniofl 
pherlc pressure, and so involve, a thermodynamic 
cycle of greater efficiency than can be claimed for 
iho Otto lycle The underlying principles of the in 
yention ore capable of application In many useful di 
lections besides that of raising or forcing liquids and 
are especially adaptable to the compression of elastic 
fluids 

The researches and experimental work, which have 
occupied three years, constitute an attack upon the 
gas pump gas turbine, and gas engine problems, and 
these three have been so closely associated in the 
author s mind that It is almost impossible to treat the 
gas pump as a thing apart It seems natural and 
proper then fore, to present the general scientific 
nspeit of the problem first 

Eveiy textbook which deals with the theory of the 
gas engine contrasts the theoretically perfect Indicator 
diagram with diagrams obtained In actual practice 
There Is no gas engine on the market working on a 
cycle which permits expansion of the Ignited gases to 
be carried beyond the original suction volume As a 
consequence when a gas engine is working at fall 
load the exhaust gases are rejected at a high tern 
perature and at a pressure of between two and three 


atmospheres The energy thus wasted Is a consider 
able percentage of the total energy converted into 
work and we must put this waste down as an inher 
ent defect in all existing types of gas cuglnes The 
requirements for a perfect cycle are as follows 

1 The suction sitoke taking in the combustible 
mixture 

2 Tho compreasion stroke tho length of which is 
dependent upon the compression pressure desired 

3 The working or expansion stroke which should 
be much longer than (1) in order to full) ullllrt the 
work of the expanding gases 

4 The exhaust stinke which is another long stroke 
comparable with (t) but (he excot length of which 
depruds upon tht charmcc space 

All fout strokes will ts of unequal length and a per 
fed gas engine should lie capable or mooting these 
conditions 

Again theoiy Indicates that for groat economy yve 
must have high tempetsluice and in practice we 
know that at such terape ratures it is Impossible to 
luhrlcalc the piston uni ss the i)ttn<fin walls are 
cooled Tho larger the diameter of the cyllndtt the 
thleki i must be the walls of the lyllndci to iirlsl 
the bursting pressure and the mon dlflliulr it be 
comes to conduct away the heat faBt enough Expert 
mints ha\o shown that with the largest lyllndcrs noyy 
in u bo haclng a thtikness of sa> 4 imhis of in til 
the limit is marly remind so that if ivlinilu walls 
bo made much thliku thi UibiIiatlng oil would In 
burnt up anil pit Ignition tumble wmld ailw even 
with a good i luillation of cold water on (hi outsldi 
if thi cylinder Pnhaps the thief difficult! s which 
designers of laiK< gas engines hay had to meet ar 
thos. xiltdng from expansion and lonliacllon of th 
ivlindei and piston whi h have n ussIlHtid semu 
what oomplliatod anangim tils fir wiling Ihc latter 
by eiri dialing thuuigh it high |ir ssur wat i and the 
use of a large wat i jaikif In (onm lion with thi 
formi i Itrok n yllndi re overs jn k t i I'-tlngs ind 
iraiked pistons aie not maily so lommon now as they 
y eri thanks to the* guat Iiiri nutty ami skill ells 
plaved in their cioBlgn hut the nness|t\ foi muting 
expansion at all {mints lias not tended to simplicity 
In the modern gas engine Sonic vain ago the author 
canted out experiments with a \ogt kbs engine and 
the trials showed that Intelnal cooling alining fiom 
the use of a watei piston was consistent with a high 
tbeimal offirlcnty It bums loglial therefore to eon 
c t«de that nt least tn laige uutts the outside water 
jacket will lx dispensed with and lntiinal cooling sub 
stttutod and the Ideal engine should possess thi 
method of inti rnai cooling 

1 ot us now foi one momc t consid r the actual con 
Htnictlou of the gas engine as II exists today Wi 
find a solid piston with Us watei cooling arrangements 
Its piston lings Its plBton lod and somewhat txpen 
Rive typo of gland packing and the usual lonnettlnr 
tod cross head and guides and then the erankshatt 
and flywheel with the massive beatings lubricating 
dovlces and strong frame woik if we take the Otto 
engine as the simplest type of engine and which often 
dispenses with the piston rod we yet have the two to 
ono gearing with the side shaft tarrying the cams to 
operate the necessary livers and vnlvea How much 
of all this is really necessary* Tn answering this ques 
lion a list of the actual essentials which a gas engine 
must possess may be made out as follows A woik 
lng cylinder an Ini.I valve for combustible mixture 
an exhaust valve for burnt products a flywheel and 
an ignition device 

Obviously the numerous things which belong to a 
gas engine outside ot these essentials would readily 
be dispensed with if It were possible to do without 
them and we should then arrive at a gas englno In 
which the energy was delivered direct to the flywheel 
without any intermediate gearing To retain this do 
gree of simplicity tho flywheel would also have to ful¬ 
fil! the functions of a piston which draws In a fresh 
combustible charge and compresses It in’the cylinder 
If wo Imagine everything discarded which first prtn 
clplcs do not demand as necessary our Ideal engine 
will have the following properties and parts 

1 It must be capable of four nnsquel strokes 

2 It must utilise the whole possible range of ex 
pension down to atmospheric pressure 

3 The energy must be delivered direct to the fly¬ 
wheel without any intermediate parts 

4 There must be internal-cooling arrangements, to 
that tbs cylinders may he mads of any else within the 
limits of structural possibility 
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8. Thors must b« an IgnlUoa device, bat. as there 
la no twoto-one shaft to operate It, it moat be entire¬ 
ly automatic, and depend only upon (be compreaalon 
pressure having mi hed a maximum 
t Difficulties con net ted with (ontraitlon and ex 
pension must be eliminated 
These conditions may look sufficiently impossible, 
but the Ideal engine must not only fulfill them, but 
must be capable of meeting other requirements Thus, 
"It is surely not wise to take In a whole cylinderful of 
mixture when the output of the engine is only a frac¬ 
tion of Its maximum, all the strokes should be short 
uned up when thp call for power Is less, assuming, of 
touise that the number of stroke h ptr minute are to 
remain constant, whl<h is generally the <ase 
Tinting evolved our <ondit(ons for an Ideal engine 
from first principles only the question Is How far 
can a practical machine be made to meet these condl 
tlons’ So far as a prime mover on these lines Is con 
>crncd the author bulled s that a practical solution 
can be found but the following <onRlderadons tempt 
him to depart from a direct solution 
OTanted that water is needed for internal cooling 
then merely it is bettor to use a water piston If this 
I iston Is made heavy enough It may wt II Herve as a 
flywheel but It will be a reciprocating instead of a 
iotary flywheel Hire then the temptation to ex 
homo simplicity comes in Let us for the moment 
abandon the Idea of a prime mov r with u rotating 


the exhaust valve. Suppose all tho valves shut aud 
a compressed combustible charge to exist In the top 
of the combustion chamber The rest of the cham 
bor and the pipe are full of water Explosion occurs 
at a sparking plug h and the increase or pressure 
drives the water downward In tho chamber and forces 
tho column of water contained In the pipe to mn\i 
toward the high level tank, so that a quantity ot 
water Is discharged Into this lank From the mo 
ment when Ignition occurs to the time when expan 
slon reaches a pressure equivalent to the static head 
of the water In the high level tank the excess pr s 
sure In tho combustion chamber has been Imre using 
the velocity of flow towaid the high lev. 1 tank so 
that at the end of this period the column of waUi 
has a considerable velocity The mncllc eneigy thus 
arqulicd causes the watt i to continue to flow In thi 
same direction until the press u< on tlic under nidi 
of the water valve is less than that above tlu watu 
valve and tht difference of pressure causes this valv 
to open 

This occurs when the prodmfB of combustion 
havp expanded to about atmospheric pressure Th 
opening of the water valvo releases the < xlmust valve 
and now water from the low level tank flows psst the 
water valve partly to follow the column of water Ht111 
moving toward the high level tank and partly In flow 
into the combustion chamber to expel home of the tx 
liaubt gases there Is of course a tendency for the 


namely, to a level in tho combustion chamber a lit¬ 
tle below the level of tlu water lu the low level tank 
hut It actually does not move quite so far However 
when the water passes tlu level of (he exhaust valve 
the clastic cushion Is again it atmospheric pressure 
and the further dement of the watci In the lombuB 
tion chamber tends to etc tie i vacuum but tho Inlet 
valve N uni) held shut !» v light spring and ean 
therefoie readily open to admit v fiesh combustible 
ehxige duiing tlu iibi of th dcHient and until the 
watei column Is on e mule at icht The Mate of 
tflalis now i ee In d Is if ionise hllll unstable 1 m 
e auMe of the unbvlanted pressure dut to the head In 
tyc high lee. 1 lank and thts head pioduees a second 
leturn of the column so tint watci ascends In the 
lombutton chamber and compresses the fiesh tom 
biiHtlbh ehaige The e xpluclun of the charge by 
mi ails if (lie Ignition plug n jw starts a fiiRh cycle 
The opciallou ol tlu ippniatiih is so Hlmph that when 
in actual appuiatiiH cm tlu he lines was (list tried it 
inn steidlly nt the veiy (list attempt 

Although the appatatus mst described lookb bo sim 
pie jet the calculations lcqulud in studying the com 
tht winking conditions an vciv complicated tp 
to the pi sent tin author lies not ben u nble to express 
the results uf i ale illations In mv genual finniula In 
eluding all tin variables Involved Integiution on a 
time base is the on tv method <■» fai used to follow out 
the conditions thicngh a complete ivele It Is not 



shaft, and allow our water flywheel to so reciprocate 
that at each working stroke it leaves a quantity of 
water at a higher level or pressure This only re 
quires the fitting of a single water valve but our 
final apparatus then becomes a pump tustcad of an 
onglne, and our gas powu appears as water power 

Tho arguments and conclusions having been stated, 
we arc In a position io proceed wlihra description of 
the apparatus employed by the author in carrying 
oul the principles Involved It should however be 
mentioned that the ordei In which the different types 
of apparatus are here described la chosen for logical 
sequence, bnt la not that In which they were actually 
invented 

VlS 1. page 100, Is a diagram of one of the simplest 
forms of construction It consists essentially of a 
combustion chamber A. fitted with an Inlet valve B 
tor combustible mixture, and an exhaust vaiw C for 
burnt products A pipe Jl connects the bottom of the 
combustion chamber to a low level tank K and to a 
high-level tank J\ and between this pipe and the for¬ 
mer there Is a water valve 0 The Inlet valve B Is 
normally kept shot by a spring, but the exhaust valve 
has no spring to bold It up and falls by Its own 
weight when pawl ff Is removed from under a collar 
/ fastened on tho exhaust-valve stem This pawl Is 
WKMad from the water valve 0 In tbs simple manner 

*»»»»«tm irlm m water rtfr? it rtfcww 


wHtei lo is. in the chamboi to the same level as III 
water In th< low level t tnk bui ncuallv a little be¬ 
fore tills lie el is quite race heel the kinetic energy of 
the moving column linh bee n < xpenclc d in fori ing 
more water Into the high lew | tank and the column 
has therefore come to rest At this point of the cycle 
the spring on the wntei \alvc quietly doses this valve 
and Is asBlsttd hy the water now trying to flow back 
fiom the high lei el tBnk to the chamber It cannot 
flow back far because there Is already a e onslde tnbh 
quantity of water in tin chamber and as the column 
rises further It reaches the exhaust valve and strlk 
fng against It shuts It by impact Tho ixbaust valve 
Is Immediately locked shut by tho pawl shown tngag 
Ing under the • ollu of the valve stem and now that 
there la no longer 8ny outlet for the small quantity 
of burnt products which remain they are Imprisoned 
lu the top of the chamber and suffer compression as 
the water continues to rise until the energy llim. 
stored In the compressed elastic cushion Is equivalent 
ti the enprgy given out by the, falling water Thus 
the elastic cushion serves to bring the column of 
water again to rest and as the compression pressure 
considerably exceeds tho static head of the water col 
nmn a reverse flow Is set np while this cushion ex 
ponds again If there were no frtetlon losses the 
water column would bo forced back by the cushion 
te t&ff wise wipt imi that from which it Btartofi- 


the i ion Infill tul ie> deni fully with the theory of 
the pump hul seitm genual nbse l v at Ions will be of 
service 

Hi ight of I ift In the hret place It will he obsnvrd 
that the quantity ol watei delivered cniiHidiiubty e\ 
coeds wlinl might be cl Rcilhed ns the Htiokc of the 
pump or the chinge hi vciliitiii ol th gists front the 
time the y are ignltnl until th > expired In ntinnsplure 
*11111 lh due to he w ite i c 111 i it in i el tinin Ihe low le vi 1 
tBiik to follow the moving e Ilium of Ihiiild going ti 
the high h ve 1 tank f on<c< qm ntlv It ill Indieictoi dla 
giim could be obtained nnef the in an pre ssure of the 
tieiku tabulated such ptcsMii tiiusl lie In ixcihh of 
tin equivalent pitsbuiodii In th Iliad uianiHt which 
He water Is raised Th* lminl i is. i he a vie t xpmiil 
down to atmosphere the l foi th lr me in piihhUie Is 
Iihb than that obtained In in Otto evil gas engine 
slim the stroke Is mi mite h greatci slid hs a result 
the head agHinst whleli tlu wain is lift I lh llmtlnd 
to some *”> feet to .n f e t In must e ns This limits 
lion Is however entirely ovei.om bv one oi other 
of several arrange nunts to la cl s.itlMcl lilei which 
enables water to he lalsul to pi uii Hllv biiv piesauro 
v hkh may he requited 

Lmgth of Pipe - The length of pipe lw tween the 
combustion chamber incl the lilch level tank must ta 
sufficient to contain such n hior<c of water that Its 
Kinetic energy at maximum velocity shall lusurs 
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burnt g is s lx I hr expanded to atmosphere Mils is 
tlu IlmlitnK Mindltlon but the pump will work with 
nny Kieatei mass or watei if we fix HJ feet e» IZ 
fed per sir oriel u< the maximum ve loi it> then the 
email)11 eiimniitv of re e iproeniliiK water inn be caleu 
lute el tell I Klein cee t of ruiiilUlimH Tlee ore tleullv a 
eompamllvtU hIioiI |ilpe of laige (lianutei is better 
ll in a leing ]>1|M or Hinalle i eiliiiiietir feu not only 
inn luiK.r epiatitliles of water in* puntpeel without ex 
ie diiiK (hi maximum veil* lt> of Mow but the time 
it n eyile Is ]e «s with the bolt pipe \Mlll 1 xlvmi 
l| 1 ff< 11 111 I of pie *111111 til twee 11 till two I nils of tho 
e oiiiiiui tin anil i at ion Ih tlu haute per unit of eioso 
hi i lion foi ull illnnu tine nt pip of tin Kami li ngth 
unil e is I vi it vi limn of iKiilt' il kasiH tan th« i* rft. 
ixpinit to alinos|hiii In a -shniter tlmi when thi 
ili live it main I of n linn illiemeti i In tin peimt* 
ho fn eon stun ti il tin dl-uueiii of tho ddlvm main 

I is b mi in nli iilmnst a h lugi me llu illuuiPlir of 
tin ioiiibueetloll i IiuiuIh i if tin lalti r la of ivlluet|tial 
fr i in III pi lloille II v of tin mil Ilian il penclii on 
Hi lingth of llu illHiliniM pljie anil I ngthi iiliib Du 

II pi reeiuees the tiutiilii t of iveUs pi r minute 11 Ih 
(ounel In itutle Dint as thi hiail iiKalnHt the pump 
liuiiUhiH the iiiinliiiuiu brifstb ol lb dlsihniM plp< 
in iihI hIho bo Ini i -imii! ho hh to allow linn foi thi 
water fnun Du iiiitlon tank to rln In the eoinhus 
Don (hnmlHi lie foie thi iciliimii In the illsihHrj,i pip 
re Im ns 

''K/l/ifV Vein* Sinei the volume of e oinblislilile mix 
Inr< drawn into tin iombuslion ibamliir Is partlv •!» 
pi mil ill upon Du Ie m I f wulci In tin mipplv lank 
an> alliiatlnn In tI iIh Iml nfluts the woikltiK of Dm 
I limp anil uffonle one simple method ef t gulietlng the 
llllioiinl of inugy eh ve loped at < ai li i ye li I Inis by 
raising the level of the ventei Hinalln diuges «ret 
drawn In and eeiuvi reedy by toweling (hi level larKer 
ilia risen result A Moat eonliollltiK Du Inlet to the* 
supply tank inn) Mum hi use el to n guilt Die output 
nuel powe i 

I iimpti isurn l‘i vvuri Tin I Ik e mil cffldine) of 
liny aipuntiis dnlvliiK Its iiuim 11 cun llu i xi irn-lem 
of an Ipillid eombUMtllile nilxtun ili pi nils upon (ho 
pn situ 11 In whlili llu inlxtiii Is loinpiisid liefori 
Ik.ii It Ion Mn li Toro high ompie sslon pieHsnriH in ili 
Hlruble within miaul limits Thi fail (hat th ml 
limn of liquid with h ptuiuh to lonipnss III flesh 
inndmeitlldi ihuge Iii (In )>mnp >,lI tins veIts IIv in so 
iloliiK ami then Inis Its klmlli iiiim Ii iiislniiind 
Into priHHini un igy Ih niosl useful In tills imp el 
fur It inatilm eompie union pi insures to la u . il j,natly 
exeiedlnK Die Htstn pliHHUlis elui In tile load of 
watei which eausi stlu iituin Mow KIr i will Here 
to tuuki this eloai It tin milinnti Ulr pusi tits Ih 
piiHsure dm to thi Htntl In ml of wutii nml If I It 
npriHintK the dlHtnnu 1 hiouuli width tin enlnnin ol 
wnter moves while iompiexnlng th Iiuim thi wiik 
dom Is re>pt i Rented hv thi ie dangle l H C H An 
oqulvaimt ainoiinl of wmk must bi si me el tn the 
enmprtsHcd gases hut ns th it |tisHiiro wsh only that 
nr thi ntinnHptun at HtartliiK tin 11 find piihhiii will 
ho nt f an tbnt Du arm \ h l> Is equal to Dint of tin 
iiilanKli and the two sliucled nnnH an oqiinl to one 
anothe i 

As the roinprtMHion piitwino ih mlbctl tin ait rage 
pimsiiro thioiiKhout tho Hlroko Is also ralsi d which 
minns Ihnt the pump init eleltvi i watir aRdnst a 
Kieatir head hut Un Kiiutn hi ail ihuhis a greater 
eumpre hhIiik 111e hsiii o nml lunei tin pump Is luiRily 
silf regulating llms If tallul upon to pump lRiitnsi 
n Rnntii head tin enmpiiHsinn prisHura nutomatl 
call) ihem and hi Iiirs about ondlttons faeorabli for 
Du linn mu il wmk It Iihs to do 

( ii shin il spun The volnmo of Do top of tin rom 
bUHtlon ehnmlHr nbine tin level of thi exhaust valvi 
fonim a clinrnnrt span iiimpornbh with tin ilcni 
nun s|ian of an oidlnuiv Otto evite rhs onRlm and 
tin iitoiluels of iombiistlnn whhh iiinitn In tills sparo 
are mlxiil off with the flesh combustihli charge anil 
thurf dllnto this ihniK< Tins fact limits the ntneiunt 
nl thi ih mum i span In 1th rotation fo thi charge 
volume and if this piopnitlon is kept at about the 
same ns In km < iirIiior— imnu h about ZD ih r cent — 
then It hnppi tiH that as llu bind nKalimt width tho 
wile t Ih de lie i n el Imroises tie maximum cushion 
lie smin may risi abovo Du explosion pressure This 
I npiemllv tin i im If a pump dislKtied foi uslnR 
small dinig h Ih workid with large diirgis of torn 
bustllili iidxtuii mIiii e tldh Is updvalint to radudng 
tho 1 arami pace tatli AtthouKh hii nstonlshlnR 
mm nut of i lastle Itj In woiklnR londitlnn Is imsslblo 
vi t It Ih diHliabh to ove rxonn anv objection which 
nmv b nusod on an mint of Un high eusldon prees 
sun This tan ho dono In n vorv simple way bv 
miking the ilearanco spneo much graati r than In an 
Otto ivelo engine and using an effective soavonKltiK 
divlro so that piniUr-illv pure air pxlsts In Iho char 
anei H|iace and tho loinhiiHtlblo ihaiRc drawn tn can 
then lio ili her In gn-- 

Tin ilintniui spin IhIiir inlaisud In this nnnner 
enables tho requisite inciKV to bo stoied In Iho cush- 
lor> at a tower maximum pressure 


'stanngtng —l'osltlve Heavnnglng nuangi meats 

when applied to gas engines Involve the use of pumps 
of some kind and therefore add to the number of 
paits and In the lompllentlon of the apparatus In 
the authors pump scavenging Is a very simple mat 
lei as it Is only mtessaty to Insure that then Is 
sufficient lneitla In the water on the supply side In 
prevent this water flow lug set quickly into the dellv 
IIV pipe as lu meet the full I equipments of the Inov 
ltiK enlnnin anil the lthitll Is it onee tn can e tho 
moving eoliinm In eli iw part of Its water supply 
ficim llu • ombUHtton elinnibii and thus lower tin level 
time In Then IiihIchc! of cxlinmt tuinluilH flowing 
eiilwarillv | list tlu exhaust valve when the exhaust 
fit si opens ulr will be. drawn lu pail this valve and 
lutei when the walti iIhcr In the ehambe i to driv 
i ul the blunt pi mien Is it will leave a mtxtuic of air 
and pi ml iii I h tn lit i ushlon spnii This In fuel Is 
what hippintd In thi flisl pump e nnstnie ti d fen how 
ever e leva tin supply link mav be> to the dellvii> pi pi 
thin Is ineugh Ini ilia to pioduu the effiit If t 
long e vbniHt pipi Is usid to conduit iwov the huint 
KHsi'H tin so i hki h si in would In drawn bn k and 
ih It is not elc*Hti ihli to wmk without an i xliaust 
I Ipe thi mu nglng i ITm t inn be tinned to nun li b*t 
tn iiilvantngi bv Intinduilng a spcilal hi ivc nglng 
v the and giving the e mn bust Ion ihnniliii i suitable 
) n|H and this has been done In lat • i < oust nut Iduh 
i tpnafmn of Ihi tains —AH tbicc valves being at 
llborlv to move eo soon as Dure is anv eliffnenii of 

I 11 shim i ti move them op tl and shut quit tl> unless 
llic spied of working Is allowed to become too glut 
Tile hulling of the exhaust vilvi hv the Imp ie t of 
watn upon It wuh not ixpeitid tn tike plan with 
Hiieli aliMolute 111 taint v nml precision as Ih nitually 
fund Indeed the exhaust valve was not otlgttnllv 
designed as a simple valve* but when tills simple foim 
was tried It worked so mil that its adoption now 
founs one of the features of the pump 

The sue Don which produn e -.cave nglng ilso lends 
to open tin Inlet valve Klg I and diaw In some eoiii 
litHlIbb giKe*a wlitill might th n Im w cated by pausing 
awav 111 the exhaust lhls can be pie*Miitid bv Delit 
enlng up Die apring on llu admlshlon valve but this 
t i the el Involves fihtlonnl losses In drawing tn the 
ehiuge Tills dlflhultv met also llu iiiiis lit tor 
some e niiiu e I Ion for op rating tlu i xhauat vilve Itom 
tlu wall i valvi la ohvlitnl hv the Introdiutlon of a 
Dive d Htgn of v ilvi ge*m vv tilth is d sirilaei Ini i 
md in i umps ih now mnsttuiUd tlu lnle and <x 
lnnst valves mutviallv control one anollii i so Ihat no 
ccnnutliii with tin water vilvet is wanted 

s tail tm x/ ippimi nml t oiitriilhnir In flist alatl 
mg tin pump alt that Is luicsweiv Is to allow a iliaige 

II oiiipnssid air to flow Into tlu combuatloti ihnm 

Ihi nml so tie pie hr the water 1 ve I i little lit It vv the 
usual charge volume If Die* exhaust valve Is now 
finlblv opened the watn will nsi In the ehambu 
elos Die i xhauat valve* vnd give the c nahinn and 
iliaiglng stiokea llu chntgc* drawn In la then Ariel 
and tin pump stalls winking ir Die pump Is at work 
ind It Ih ele all eel to stop It Is onlv niiossniv to switch 
off tin •uriint vehbh opera<i*s the sparking coll Th 
pump thin stopa with a ehargi of uiuxploded mixture 
In H and can at any time la* stalled again hv nut civ 
switching on the nine nt Sueh simple and Itihtunla 

nemia means of siaitlng and atopplng enable the pump 
to la conttnlUc! from a dlatanro In fact It ean la 
o|a rated train i awllehlioard at any convrnle*nt plan 

The general iiiiDioiIh of eotitrolllng a goa engine arc 
npplUablo In tho pump Thua the inlet valve nny Im 
fitted with a thiottle vain tonfrolled bv the pressuic 
or height of the water and i ltlu r Iht mixture or the 
Kan alone may be governed according to the powei to 
la diviloiad Thera la however Home thing in be said 
for allowing the pump always to work at maximum 
capacity and then a float on the high level tank may 
nerve to cut off the Ignition and to switch It cm again 
bh the water rise** and falls between two flxtd levels 
Tho methods of tnutrolling the pump by alti ring Its 
periodic It) have already been referred lo and It Is 
eMy lo arrange that a portion of the dellveiy pipe 
shall be cut out or put into action no as to alter Its 
effective length This may be doue by valveH as 
shown dtagiammnllcaUy In Fig 1 Thu* the longest 
pipe route between the dinmbet A and the high level 
lank will la* when valves B and C are closed and valve 
/) open and the shortest route will be when valves B 
and ( aro open and the valve D clotsd 

hinitiim Apparatus The authoi has Invented an 
Ignition apparatus In which Ignftlon Is determined bv 
the compiegHlon pressure ranching the maximum Inel 
dental tn emh particular rhatge It will he sufficient 
to deHcilbe one form of thi apparatus which Is shown 
In Fig 4 (page 100) and Is Intended to work on the 
high tension system with the usi of an Induction eoll 
The low tension circuit supplying the coll Is capable 
or being broken at Him polnls by swltihes marked a 
h and i When all three switches are closes} simul¬ 
taneously sparking necura In the apparatus shown 
there I* a piston ef acted ui>on hv the water In the 
chamber, so that the pressure which exists at any mo¬ 


ment In the combustion chamber 1 b transferred by 
means of a water connection to the apparatus, and 
acts upon the light baud side of piston d causing com 
j rcsslon of the spring e and a movement of the piston 
tod to the left The piston rod which projects outsides 
t he e yllnde r has attached to It one end of a band / 
which passes over a pulley y and has Its other end 
attached to a spring ft and In turn the pulley g ear 
ties a switch arm J which his Its movement limited 
by two stops When passing between these stopa It 
ndis liver contact k and dose a the elreuit bo far aa 
this mwH i Ti la coneeimd On the piston lod la a col 
lai l which at pressures Ik low the defied range of 
compression pressures movts switch lever m and 
breaks the eireult at this lioint and at pressures 
above the range of e ompie salon pressures moves 
switch li ve r a and breaks the dreult nt this other 
IMilnt 

Mu lit inn nt Du apparatus Is as follows AI at 
nospheile | n weure xwlteh htoi i Is against atop p 
Hwllrti h is open nnd switih a Is dosed As the pies 
sure llses ewllili ,nin j pihhih nvn the lontaet to 
stop n anil in fut tlu t ineuasis of pr<sxuie switch ft 
Ih dosed bv I he action of Hr spring This state of 
iffuti continues until tin inmpiishlon pressure hss 
ittalnid Its maximum and begins to eledlne slightly 
tin btmil In the nuniitlnii dipping tiuind utility r; 
\*e Hooti however vs n virv sin ill decrease In pres 
suii h Dikes plan thi file Don of the hand on the pul 
I y eun*e<*t the swltdi atm i to pass on to tho content 
A nml thi iitliir two wile he hilng dosed sparking 
eve i u t h the i hinge ih thus find and the Im nasi nr 
pi i mm ti 11 iiiIhIiiK from llu e xuliiHinn tausia Ihi swltili 
wrm tn pass to thi stop o nnd ilso opms swltdi a 
I xpanslon iinv takes pi in anil the swltdi aim passes 
from bteip o to stop ;i as tho pre smite dluiiniHhrs nnd 
then switch a dnbi-e nnd b Is openi il bn that we agt n 
ill I ve it atmosphedi piiqmtti with evervlhlng In 
i idimvi to Rtnt i friHh i vih In the type of pump 
itltcadv disirlhid the e uhIiIoii pleasure gives rise to 
another maximum bul this pre huh lie lnx atiove thi 
range of tin i ompie sslon pi ensures t Itch a Ih tlnn 
open and the tassag of the switih it in / ov i the 
ecntaet A clean tint In (Ins move mint pioduin a spark 
Ihis Igllltinn Hppvilltllh la s| |>li, ihle to nil Ivties of 
the itifhoi h tmmph and inMielv safigimtils iny 
< Untie e of pie Ignition Hint • Ignition can onlv iiiiui 
hist nttci the i emit re <e<elon picHMtit h ih attvlmel Its 
n lxliiiuni When Du pump is to tun it v qti ulv 
hud It is sometimes cnminlmt to cut out th on in 
turn of the swltdi arm sml to bet switih f> vn -eudv i 
imsltlon that I* elohiH just at the right <nmines Ion 
pre hhuii en slightly la fori It le ie teheel In this insi 
tinx< is another spnik ninduc el on thi i ushlon straki 
blit as Dun Im Ihrn no inixtliu lo flit It ileus no 
haim Du author Ini aim) iuv ntid an Ignition apim 
lulus which will pinduci u apaik sllghtlv bi fon thi 
mnxlmum eoniptiasinn ) nsnura whatever this maxi 
linunt ptesbtiie mav lv but the apparatus lud di 
■ i Its il has bun found ho itmfaitotv that It hns bieu 
used throughout numt of tin i xpi t linenta 
7 tl o Curh Pimjii — Thi pilllip so rur de sr 1 11m el Ih 
whnt may lu <ailed a fom e vile pump hcenuHc then 
n two out wind and two InvvHid moviments of the 
lolnmn ol liquid in cadi iinnpitte eyde -it would 
dinrly la* advantageoua to suppresH the iiiHhlnn stioke 
und the Hint ion sttoke and no produei a 1 wo cycle 
pump We are familiar with twoevek gas engines In 
whleh oulHlde pumps ara used lo draw In Die gis and 
uli and to force them Into the working eyllnilpr But 
the production of a twoevdes pump Is airlveel at with 
out an) such enmplleatlou since no outside pumps die 
usinlred Tp lo the present four types of twoeyde 
pumps hnv been constructed and of these the aim 
pleat to explulu is that shown In Fig "> where 
A Is the combustion chamber fitted with nn In 
let valve B foi eomlniBtlbh) mlxtura and exhaust 
xalva C for burnt products The bottom of the eham 
)>er 1 b atlachrd to a pIjm* having two hranehes l> aud 
F and a single valve F which cun close eommunlea 
Don with either of the branches One branch loads 
to a supply lank containing water at a level x x Die 
other branch lends (o the delivery pipe and the high 
levol tank and Is fitted with a watei valve <7 whleh 
tn this ease Is shown as dosing a Mention pipe dip 
ping into a low level tank H When the valve T Ih 
In the position shown by full lines and the compressed 
combustible charge exists In the top of the chamber A 
explosion takes place, and water Is drlvnn along the 
delivery pipe toward the high level tank tho gases 
meanwhllo expanding and Imparting velocity to the 
column of water When expansion has bran carried 
to atmospheric pressure the exhaust valve opens and 
hv this time the pleasure on th« left band side of the 
valve F will exceed the pressure on the right hand 
side, and ths valve will swing across so as to open 
communication between the combustion chamber and 
tank J and to close communication with the delivery 
pipe The moving column of water now has to en 
train more water by sucking It up from tank H past 
valve O to follow tho moving column Tn ths main 
time the water level to the combustion chamber being 
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considerably below the water level la tank J .eater 
will rise up la the combustion chamber, close the ex 
haust valve by Impact, and cushion (he burnt prod 
nets Imprisoned In the top of the chamber above this 
valve, until tholr pressure exceeds that due to the 
static head of the liquid In tank J A reverse flow 
now occurs as the compressed cushion expands attain, 
and a charge of combustibles mixture Is drawn Into 
the combustion chamber If there Is still time fot 
the action to take plate, there will be a slight com 
fcresslon of the fresh thaigt by water again flowing 
from tank J Into the chambci but the main compree 
sion of the charge occuih whm the column of water 
In the delivery pipe haring come to rest returns, 
•gain closing valve O and furring valve F from ftn 
dotted position back to the full line position thus glv 
Ing free communication between the dellvciy pipe and 
thu combustion riiamtn r and rioslng communication 
with tank J When the wati t column has been 
brought to rest by expending Its energy In compress 
lng the. charge, a spark at the. Ignition plug Ignites 
the charge and a fresh ijtlt Is started It is not 
nece8saiy that the lt\el of the watci In tank J should 
to above the exhaust valvt because If It Is »t a level 
V V tile, oscillation which takes placet from the tank to 
the chamber may still carry It far enough tip the com 
(nation chamber to close the exhaust valve The re. 
turn flow, which draws In the new ehatge will then 
lie due to gravltv as the liquid In the chunbei tends 
to regain the level of the watci In tank J It Is do 
s'rable that a pimp ho const! ut ted sho ild have a 
dauhpot to control the movements of v l\e F so that 
It ionics slowly on to Its sect In the dot led position 
and glees time for the water to b> stmted in motion 
past valve O Is fore e ominunliatliin with the eotubus 
tlon chamber Is entirely cut off If this valve is also 
contioiled in Its action of closing on its other Heat It 
may be arranged that thi quantity of wat«r which 
escapes past the valve back to link I shall Is equal 
to the quantity of water whleh moves from tank J 
to the cliandni and in this case the whole of the 
water d« live re d lh drawn from tmk II and the rt 
turning column In the delmrv pine vein then acquire 
a higher velocity than It would otherwise attain and 
thus give a lilghei compression pressure 

A modification of this pump Is allown In Klg 6 
whlell simplifies the uriange me nt and |M units the tesei 
of any one watei v live In this erne between the 
supply tank and the combustion clismbe 1 then is 
enough pljie to give a coitaln amount of Imitln and 
on this pipe Is a standpipe’ open at (he top up and 
down which the water oscillates Suppose tint explo 
slon and expansion have oeeuirid and watci Is bring 
dinwn past the valve \ It 1 h cliHr Ihet the supply 
will be drawn from tho souiee which ofTe rs leasi n 
si»lnine so that the wall r contained in the aland 
plpt will first flow past valve A to be lullowed by 
watti from pipe R so soon as the greater Inertia of 
this nunes allows It to flow forwatd When however 
the water In the pipe R has onte been set In motion 
Its momentum keeps It moving although valve 4. may 
he shut so that It eaunts the level to rise In the stand 
pipe even above the level of the water In the supply 
tank TIiih brings about a condition of nffalis In 
whleh when the watci valve A again ope ns the level 
of the wntei in the standpipe Is considerably above 
the level of water In tho combustion chamber A 
(pilek rush of water theufoie takes place and the 
oectltatlon ctnhs the water up the combustion (ham 
her to close the exhauBt valve The neeeHsary supply 
for thin having eotne fiom the staudplpc Its level is 
lovveied until it Is below tho exhaust valve and eon 
sequently gravity enuBcn the level of water to fall In 
the combustion chamber and so draw in a fresh charge 
while the column of tho wator in thu disc barge pips 
Is btill moving outwardly The return of tba column 
from the dine barge pipe doses valve A and compresses 
the new ehargu ready for a fresh cycle 
Passing over a latge number of modiflcatlonB of the 
types of pumps so far dealt with we eomo to a pump 
having two chambers, In which the explosions take 
place alternately A diagram of this artangemeat Is 
shown In Fig 7 and one of Its chief differences from 
the other pumpB Is found In the fact that the Intro 
due tlon of the combustible charge does not depend 
cither on cushioning or on an oscillation of the kind 
described Both chambers ate fitted with the usual 
Inlet and exhaust valve, but a single water valve snf. 
flees to supply both chambers Suppose all tho valves 
are shut, and that In the first chamber the re exists a 
compressed combustible charge and that the second 
chamber Is full of water Explosion occurs In the first 
chamber,‘and water is driven down ware! and outward 
from this chamber toward the high level tank As 
the gases expand a pressure Is reached which can no 
longer sustain the water column in the second cham¬ 
ber, so that the water levol In this chamber falls and 
a fresh charga Is drawn Into this chamber When ax 
Pension Is completed, we have, therefore burnt prod 
nets in tba first chamber, a fresh charge In the sec¬ 
ond chamber, and watsr at a higher level in the sup- 
teak than In either of the chambers Conse¬ 


quently water flows from the supply tank toward both 
ehambeis and partially cleais tho first chamber of 
burnt products by rising to neatly the level of the 
water In the lank Water has been entialned through 
tho watei valve to follow the column of watei flowing 
toward tho high levc I tank and as this column conies 
to rest and commences to return again it clows the 
valve and flows mostly into tlif first ehamber from 
which the biunt pioduris have a free exit past tin 
exhaust valve As tho water teaches tho exhaust 
valve and shutH It It finds only a very small cushion 
space In the top of this chambci and Its flow tti this 
direction is thtiofoie almost Immediate lv urteiclcd so 
that th« eneigy of tho r*tinning column Is now obliged 
*o expend Itself in ccnipr*seeing th< combustible ehaigt 
in the second ehamber When this cotuprtanion Is 
complete anel the watei onci mnu at i<si the cycle 
in tendy to he re pc ate cl hv utt e*x| Ionian on lining In 
tin sesond chamber It will lx noticed tlint when 
compression occuntd the returning column had tl 
ttatlv moved somo distante while exhausting products 
from the first chambci and there fern It had an Initial 
velocity when staitlng compression which camees the 
maximum pressure nariud with this pump to exceed 
the compression piessuies altulmd with tin sumo 
head of wale r in the other type s of pumps This pump 
Istheieforc suitable for low lilts whir, highcompics 
Hlon ptihHiires could not oMikwIhp lie obtained and 
the gear reqmr d to operate the valves although In 
tcrlocklng Is quite simple A veiv powuftil auction 
stiokc is obtained in this pump Is cans then Is n 
tendency to diaw In a charge of toiiilmstlhli mlxliin 
equal In volume to Hint of the expanded produets 
(omddeinbl throttling Is there f vie n eessaiv and It 
Is very easy to woik thin pump on a sin ill sue Hem 
producer plant offering high u hist line« to th passage 
of gas It should be rtnt.d that this pump tin pc t 
ferily well at the very flist alt nipt to slut it 

The flint pump Invented mil t slid hv th nutlmi 
was not one of those so fui dim ill) d hut was a two 
evein pump of time eoniplhnteel innriiuriloii line 
vore as shown In Fig s two watei valves <i and h In 
the snpplv pipe one of which a was an otdlnarv 
mushroom v-dv* liounally held riosttl lv i splng 
and the oth t a v live actimted hv inpge n when the 
velocity of the inflowing watei t< ii h d i < tl till pie 
drill mine d amount The polut id I ripping w is ton 
trolle d l>v hnlinte lng the icntilfcii ill line ot th wild 
(lowing lound u bend and uthu upon a emv I plite 
e against a sprint </ whleh tin h el to pull the plate 
into the stream lines The trip ge it was ilv ullll/ el 
to otten and shut the Inlet unel e xlnu t \ ilv s on th 
top of the combustion cliambet I he -ill n e f this 
I uinp Is oh folic ws When th < e luuiti of w it. i In tin 
disc lunge pipe line returned to ^ 1\< the eoinpn slon 
btroki valve n is shut end valvi b Is open Ignltlvn 
tow occurs and llu water Is focccd downwind ai 1 
cutwaicl fiom Hit combustion rinmlar ho thd th 
coluniu of vv iter nltauiH velocity tnd us the expanded 
masses appicnch atmospheric picsnmc xilv <i op u 
and wait i 1 intiiin el lei follow Hu moving column 
townie! Hu high level tank Home watei uho flows 
Into the ioiiitmation eh imhe l and iliac barge s Hi burnt 
products Tin rush of wntet round the bcnil m lh 
supply pipe lorccs the (Hived plate Into the tec ss 
sets the trip ge ur amt opens the cxlmuht valve Him, 
allowing tht in flowing water to drive out the whol 
ot the but til ptocliirih When however Hu velorilv 
has diminished so that Hu curved plate c in la pulled 
out by the apilng valve b Is dropped and Hu supply of 
watn Is cut off At tlila III e» however tin outvvaidly 
moving column has not eom< to rest so th»t its fur 
ther movement may b« titlll/cd to draw witei fiom 
the combustion chamber Ibis In turn will cnisi a 
juw charge to b« diawn Into the ehamhn until th* 
column of wat i ceases to move The return flow now 
commences, anel valve a 'n shutting opens valve h 
e-ompmerinn oceiirs, Hnd tho cjelo Is ready to be re 
pcatc-d The eyrie of this pump Is as theoretleally pi l 
feet as any of tho otbe rs but dlffle ultles were enroun 
tered In obtaining uniform working and th* expert 
monta on chts type were abandoned 

Pump* for Utah Lift -When It Is desired to lift 
water to a height exceeding tin* head equlwbnt to 
tho moan pleasure of th* indlcatoi diagram an attach 
moot Is added at the end of tho discharge pipe as 
shown In Fig 9 This addition may consist of a small 
air vessel placed at the e-nd of the dlsthnige pipe 
close to the large air vessel Into whleh the high pics 
sure watci la to be delivered The Inlet Into the large 
air vessel is fitted with a nonrrinm valve and tho 
action when working In conjunction with a tuo-cyri 
pump is as follows Whin th-’ explosion ocrurB In 
the pump cliambfr the water Is foil'd along the ills 
charge pip* and rises In the Btnall air vessel gaining 
velocity and compressing the air therein until the rls< 
la pressure Is sufficient to ope>n the valve The ene rgy 
of tho water column Is then spent In delivering water 
Into the larger vessel and any backflow from 11 Is 
prevonted by th* valve dosing There 1 h now suffi 
clent energy stored In the compressed air In the smalt 
chamber to produce the return flow of the column 


toward the pump requited to comptess the next com 
bustlbh charge , then the whole upciatlon Is ropeated 
The amount ot air In tho -email vessel has to be ad 
Jus'ed acioiellng to the pussmo In the large vessel 
and the all may expand below atmospheric presume 
on tho return stroke 

Pumps as -ter ( om/ti xs* -e The extreme flexibility 
of the author h svsi m N hown bj Hie readiness with 
v hicli It can b» adapted to the e e of compiebslng air 
lh* column of liquid which n Ii toe it* backward and 
fniwaid from and to Hu pump ean In iniele to ontei 
an air e ompre ssoi chuilbci lilted with siillalil* vUvcs 
attache el le I In mil of wlmi has hi far bun called 
tho disc hin g pipe llu eiieigv o* tin luov Ing column 
of watn is iitlll/e d to coiiipiehs an and also to store 
sufficient * in ik) In an rlabile cushion to pioduce a 
I * turn How lowaid tin ptimi In give the c ompr* s-ilon 
Htrnke I Ills mow me lit cf tin e olunill also serves lo 
elinw a freak e( n entity it mi into lh eompie nu 1 h* 
iitUmimiv he hi n fi m iln elligiurn of rig in when 
foi tin saki of viriiiv llie all ccniipiesHor Is bIiowii 
attic tnd to a fom m Ii pum| The pump chamber A 
is connn (i d to the eoinpn s or e 1mm ur H hv me ans of 
lh* pipe t and Hie quin I in of m Ipiuenllng wai*r Is 
Hiirii tint wh n tin Ii w I i>c high In Hu pump ■ ham 
In i II Is low in tin eoiiipii sHor chnmhn Tin air 
ciiiiipriMsiu riumbn Is llllid with in Inlet v tlve U, 
ail null I vilvo t and two nltiei valves f (I whleh 
inimullv i niiln open nnilei theti jvvn wright and 
Hre so plm d ind eonsl rente el that tin v allow air to 
I hhh lb in lot not wntei since llu impact of the lat¬ 
te i Is xiilll linl lo i lost I In m valws Imagine that 
then Is lh UHii i] iiiinpn ss< el ciiinhiisllbli i liarg* in 
thautlxi l and a ehaigt of all nt aUnospln rli prow 
wile in i Im in lx i It IgniHon on ms in rimmbii A and 
drlvm outwaiilly Ilia tnluntn of vvxti i o tint the levil 
Ttses In ihiiiibn II \ulw C, h ing open allows air 
I i e hi ipe to xtinosphi i wlilli the g me s me i xp-vndtng 
uni Impairing kin*tii in igv to the moving column, 
lot so soon us llu level of wati r I u h s tin bottom 
cfplpe II wide h ( roje e Is Into the ■ li inils i Hu water 
living to rise in lids pipe shuts v live U Ibe re 
nialnlng ill the n mirfeis ompiisslon until the pns 
sine it which tin air is disehuig el Is nariud when 
(Hive 7 op ns mill an is dellv r d utlilet measure 
•Xe xt the wnt*r iinilns It level ef pipe / and In 
dletiiplillg lo esc ipc with tin uu shills valve b 
Hun being no till llu i cull I lh linpi isom il air Is 

u Idem el anil Hi v ite i e limn In mill to list I he 
• usld in new e xi uidn main tnd gives *\ uverse flow 
whleh driv s out th pioduris of combustion hum tho 

I unip e li mill i ilvestli e iisldon stiokc in that i linm 
hi mid e eases tin iislile n expulsion and suction 
stiok whleh le lie w s All Hill Inis happened ill the 

111 ) i ssoi e handle l is Hill 111 v lie r level fills all 
Is t ik ii in and suffiis e nni i sslm again but not to 
tin vt nt which muses mv in toll dlsriiaiged The 

II Sill l ached however Is nflii le nt to give a Sic 
end l t in n flow and leimpr s th newly drawn In tom 
lustdle elivigi in th pump ehanit) l mil the cycle 
I i lilt lo t> i p lie el Ah th w<tl r level fallH III 
< huiiih r It \ ilv s I mil (, lull lev thru own wright 
It will Ik olise l v e d Hull li) tile ling llu extent to which 
I ipe II ] injects lido the Hit t evnipi esor ehamber the 
cpiintlt) of all aetiil upon mav be vnrhd and this 
firms -i it »el> m ms of adjusting the work of the 
e otiii re ssoi to dellui ii gtialer qimntity of air at u 
less piissim oi u le hk ipiniitltv of aii at a gnntcr 
peessim (eii-vtii riihtlrilv tu meeting all possible 
e until I Ions i prorid el 111 tin <hh* while w ite l may be 
laketi In oi disihHiged nt vah s plsepd one close to 
the pllinp and on* rios* to the compressor but It 
would occupy loo much time to deal with the very 
lain i urlel v of air e nmpie shois whleh the authoi has 
invented In e mines tlon with Ids pumps Nutuially 
tho twucvie pumps are hetln suited for this class of 
work than the fom cvcle pumps nml It should not bn 
overlooked ns the le Is no Rolld i tstou the H|iaet In 
the top of the all eoinpicbsot chamber maj contain 
voithal sliietn of wli gcii/e which hold watei and 
I it sc fit a very large contact smfaie ten rooting tho 
all and rendering the eompressioh nlinost Isotheunnl 
Tie water which abstinets tb* heat does not icmaln 
In tb* riiarnbcir for in tin earn ell* el wh is wxt* i 
valves are used, water is taken In and discharged at 
each eyrie and an aulnniatli rireulitiou through a 
e lading lank Is set up It Is only nn<bsaiv to make 
tho tank of sufficient capacllv lo 'fleet lh* required 
i oollng 

flo be ccmllnuiel ) 

Various •xperlmenter* have riienllv endiavoi*d to 
determine the exact distribution of lh magnetic lines 
of flux In the nirgapH of dvnomos l> uie-nis of testing 
coils Tho author of a pnixr tc id neontly (mints 
out that these me I boils glvq only npi tox'iiiat* values 
because tlio testing coIIh must hnve ee rtain dimensions 
ond thuefore give onlj the raeai^of the fluxes within 
tho gpaee coveted The author shows how lo apph a 
corm.tton to change the curve which is * xperiroentnlly 
plotted Into a curve which represents more correctlx 
the exact distribution of the flux 
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COMBUSTION AND EXPLOSIO N—I.* 

A PRIMER ON EXPLOSIVES TOR COAL MINERS. 

BY C. E. MUNROE AND CLARENCE HALL. 


Tiihik If prnhnlh in utlvltv <1 nntui with whWh 
man it brtl i t<i|imlul d or Iiiih It u It ngt i acquainted 
than uttl Mr if which lit I if intuit urn fiotn the 
railKHt <la\h 1 t i timing hn< btdv unking bin food 
giving blin 14bt nil In ntor mnnl tlroiH for briak 


Tb< «amc thing la found to bo true of tin olhor aub- 
alanot a that burn undi r ordinary olu umalam os and 
are therefore tailed tombustlble That la the moro 
(Indy divided they an and the more Intimately this 
finely divided matt rial la mixed with the air, the moro 


with air and that the prem nt e of air la mi naaary for 
the (ombuatlon la proved by the fait that wh«n wi cut 
off the air from contact with a burning body tlu tiro 
goes out or as we Bay wc have amothcrod the fire 
The reason for this has been found in the nature 



<f\s \\n di s i «. \ r i hkv No i iMirsmitt, iHimfl station 


lag down rock fot making stinra uni for nth i pur 
IKmuh lit his i lint rv d that i gt it numbt r f mill 
blunten tan bo luin d hit li us wi d than nl ttml 
suiphut | linai h u us in i» in sunn in oil mil gun In 
tbcli rnauv sail tl s and mum nth ts ind lit Iihh 
math us of I lit in to iitdu h nt and light lit haH 
noth d (hit wli n »»0 It builitd In Ini k< ‘'thks it If 
difficult t» at tit th fit in 1 il nt wh ip th to at but 
a few 1 bik< Hthks tin tile Inn ns but mIcwIv Minn tht 
wood Is tut Into kindlings ami tin no an hi iiud to 


ntild la tht binning or combustion Thlb Intimate 
mlxtuic with the alt ia btal attained With gaaca autli 
at marsh gw ttho Art damp found In mints) toal 
pas Huth ts is ustd for lighting and atetylene oi with 
vapois autli ns thosi ftom gaHolInt and when thute 
it thus intlmtt lj mixed with the air tht combuB 
(ton goes on bo ini Idly that II takes the form of an tx 
I Ionian Although tntxplobion U Ihun easily produced 
ly mixing gas cr \tpots tntl air in Hie right propor 
tioUM t xpitmlons may also bt obtaliu d by mixing t am 


ol one of the neveral different aubstanciB that tho air 
ia composed of This in the gas named oxygen which 
!«• about oni Brih of thp wholt volume of I lit air It 
1b posslblu to stparale thla oxygtn from tht alt and 
whin this lias lain dont and binning bodies art 
bt ought Into coni at l with Ihla Htparated oxygen It 1 b 
found that they burn much man tapldly than In all 
and that the combuation is uiitih more brilliant By 
it peated experiment It has bten proved that all ordl 
naiy combustion 1 b caused by the combination of tin 
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Hlhtr they bnrn moi lapldlv Whtn ihe klndllnga 
arc nit Into shavings and iIum nit plh d together they 
burn still more rapldlj mid whtn tin wood Is cut 
Into tltisl bv nit nns of u him md lb Ik dust If suspended 
In lb air mil hi! on brt It JmriiH with ixiltmlvt rapid 

ity 


• M.trtclc I from Unit I tvs ill Mi'll I v th I nl'nl Ht.tcwUeo 

lifted nutT*7 


buetlblt dusts with the air In the right proportions and 
Igniting them and therefore we are not surprised to 
hear that explosions have been occasioned by mixtures 
of BawduHt ot fioui dust or starch or sugar or soap or 
coal dust with the air Many exploalona thus produced 
are very violent and destroy life and property 
In each of the kinds of combustion or explosion tbst 

been spoken pf ibe topiip«»tiw? nutwtiwi le mM 


combustible substance with this oxygen of the attno* 
phere Air deprived of Ite oxygen will not eupport 
combustion or life 

In view of these facte, and In view further of the 
fact that there are other subetanres in nature besides 
air that contain oxygen and will give np thla oxygen 
to combustible substances It would seem probable that 

wmfcwttw wM Vt itywt tbt aW 
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of ouch oxygen-containing bodies, and this was long 
ago proved to bs true One of the first If not the 
first, of such bodies that became known to man is 
saltpeter also «ailed niter, or potassium nitrate, which, 
because it otcurs as a white efflorescence like frost on 
the surface of the soil in India has been called India 
saltpeter although it has been found to some extent 
in many parts of the world 

If aolid saltpeter in the dry condition Is mixed quito 
thoroughly With a solid rombustlblo substance such 
as charcoal the mixture burns easily when onto It Is 
ignited The advantage of smh a mixtnro Is that the 
oxygen which is to support the combustion Is in close 
contact with the charcoAl which Is to be burned and 
tlat, therefore this substance or mixture can be tg 
nlted and will hum without contact with the air and 
will so continue to burn until the chat coal Is complete, 
ly consumed As a result of the burning of the char 
coal or carbon with the oxygen of the saltpeter a gas 
is formed As another result of the burning of this 
mixture of charcoal and saltpetci beat Is produced, 
and tbis hi at warms up the gas so that If It Is uncon 
fined Its volume becomes grostly expanded and if It 
is confined It exerts pressure, and does work Hence, 
if such a mixture be burned in tho bore hole of a rock, 
it may break down the rock or in the barrel of a gun 
It will drive out I he bullet 

It Is found however that It is not easy to Ignlto 
such a mixture of ehartoal and saltpeter even when 
mixed in the best possible way and to overcome this 
difficulty use Is made of another substanre that Ig 
iiltcs easily one which on burning gives out he.at 
enough to Ignite the mlxtuie of charcoal and saltpeter 


Ihls substance Is snlplmi or brimstone such as lias 
been used In the past for (lie tips of sulphur or bilm 
stone matches for which the same object of easy Ignl 
tton was sought Bo eventually the mixture has been 
made of charcoal and saltpeter and sulphur, which are 
finely ground and closely mixed and then *fonrted Into 
grains and such a mixture is called guupowder As 
has been pointed out it Is simple combustion that 
takes place when such mixtures are set afire but on 
account of the thoroughness of the mixing the propor 
tlons in which the different substances aie mixed and 
the way in which the material Is finally made Into 
grains this combustion may proceed so rapidly that 
there is an explosion which Is powerful because the 
solid raixtuic occupying a vciy small space gives on 
Combustion a huge volume of highly heated gases 

About 1821 there wan discovered In the desert re¬ 
gions of Peru and Chile another saltpeter sodium nt 
trate which has come to be known by the name of 
Chile saltpeter like the India saltpeter potassium 
nitrate it contains oxygen and It will give np Its oxy¬ 
gen to combustible substances with ease at a relatively 
low temperature Hence a mixture of It with charcoal 
fknown also as carbon) and sulphur makes a body 
similar to that produced with the India saltpeter and 
since 1887 such a mixture has been extensively need, 
especially in this country, for blasting In rock and la 
miose 

Betides the India and the Chile saltpeters many 
other aolid substances that contain oxygen and will 
Rive np their oxygen easily on heating to combustible 
substances have become known and many of them 
l»eve been tried in the formation of the explosive mix 
♦“fee Though one or two of them are used to some 
•ktent, m win be shown further on nope aro used 99 
tenir w tbt iittprttiic 


It has also been found that we can get the oxygen 
out of the 8«ltpeiotn lr other ways than by heating an 
explosive mixture, as, for Instance, by heating either 


tho Tndla or the Chile saltpeter m a proper manner 
with sulphuric add when wc obtain from them nitric 
add which contains all of the extgen originally in 
the saltpeters It has furthet hu n I lined tint 


win n Hubslancm like cotton or hIbt I or gl> Tin an 
trialed with lilts it idd in the piupii way thei lie 
formed fiom the cottoi gun cotton or nltio llul s 
as it la also call it from the Ht ereh nltroatar h ti in 


the glyeenn nltrogljrerln and through this means 
the cotton the Htunh and th gh it in which are all 
combu8tlblt buhstauccb are com ited Into substances 


inudi moi highly xplosin and mor powuful Ilian 
mixlurcH made with tin siltpdcr and sulphur and 
combustible substances <n ful such bodies can bo 
made (o ixilodi b\ a sins < hi h as 1 h pioduiid by a 
detonator ni blasting cup uh n fit d In contact with 
them and th xploslnu is ixlntn ly mpld and very 
much mon powciful thin tint of the siltpotir mix 

tUIl H 

(t ins also Ik <n found that b> tin ad ion of alcohol 
ill cm nitilc acid sdutlons ol inilils mi h oh copper or 
hilv r oi nicnun nuclei piopcrpi iHiitioiib substances 
mm li remind whi h in still nun s ndtlv and still 
line Ilohnt In Him T| ioslve effects than guncotton 
«r nitioglyu tin Th b st known and the most widely 
use I of tin i Hubs! in s Is fulminate at mercury 
AMi n dtj tills snbsinn i Is s i s nslilvo tlml a very 
slight blow \e i v lilt! I rid ion oi u slight ils in lem 
liiatme will cans II to e\|li ] mil en explosion II 
irmluns a 1 ill nu ff t ui n in v nbslnn t with 
whi li it Is in nta t Mnem i the haisct r of itu 
cxiloslon is su b tl at IT but n si mil mass of It Is ex 
1 luclccl in 11 n r cenia t l li i m ottnn oi nltrogly 
« l In oi dwianilte i dh i sin I In xilosin It will 
cause i a< h of th ml) uncle rgo i l v \ I dent explosion 
will h also will pi Mini a shutt nu dfed on the bod 
1 s with wht h th v ut In iriil-i t 

Fionc will has he n said It 111 1 seen that them 
ai it least two class s of \| li l\ s One class is Ibo 
Haiti t i mixtuies In whi h an xploslon Is brought 
aliiiit lv simile coinhnstl n tlml j ro cccIh inptdiy and 
gi' s i ise to a hug \ ilium if highly hcitcd gases 
the ugli almost mi tall of 111 mass rcnmlns as a solid 
l Htdne rxpliislles of this fllsH xeit a relatively 
slew pushing e fTc < t ujhiu the substances with which 
lhe\ an In cont-id wli n they rxilodc ond arc called 
low cxploHU s lu tin other cIbss ii cxi Ionices of 
111 haiadcr of gun < lion and nltrogly c rln which 
inch rgo explosion bv ti lug sudd uU and wholly r< 
telird Into n larg tuluni or highly h uted ganeR tho 
Imngc prew ding many tlm s fastei firm tl < onihus 
tl ill llmt takes pis lu th saltpeter class of explo- 
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elvfh lid time of ttaolr h)h t>d and powtr lh< hc txiilo 
slvtu tin i bhittcilng (*ffttt u|xm tin HiihHianns with 
whiilillm ii. in tuiitatt and nu known ax IiIkIi lx 
IIo.Ium imJ 1N0 so Jilt Him H ih <h Inn ilmg xpliwlvos 
1 uiv i \|ilo l\i when ixplndul <x its |iihsuii In 
i\ iv iIiiiiIIoii Whin laid on to) of i link and ix 
I Ii <1 il giinpowdi r and olhir low ixpIohImw do not 
ill it tin link btiuum t In \ <x|d(i|f so clowly Hint I ho 
» isis ini null tail lilt tin nil ibnn thi m mill isiuih 
hut djntiiilli lulmlnuti of in imiy and olhir high 


explosives tl laid u|ton biiltlc oi soft rotk and deto- 
natid may nhatti i It because thty t xplodc ao quiakly 
that tin gusts rtiiiut d tannot lift the la«e volutnt of 
.ill whlth tonflnts tin in wllhoul jiriiRlng batk ford 
lily against thi ink Ihla lonflmmont by nit Is not 
hnwivir ilosi i hough to give the IhhI result with any 
i xploaivi Hy boring a hole In rotk and (limping the 
i xplonlvt tiunlv hi It giinpowdt r and other low explo 
himb may In made to break thi rotk or a muth li sh 
quantity of high explosive will break the lock than 1 b 


riquintl to bteak It when laid upon It Confining on 
«xploaivi Is the choapeat and beat way to use It 

It 1b foolish and dangerous for an Inexperienced per- 
on to attimpt to manufactuu any kind of an explo- 
blvn exiept undu th supu vision and dlredton of a 
trustwoithy puson who Is skilled in the art Many 
bilious acdilmts whlih have dubtioytd lives Or in- 
tlhiiil Injury on piisons and proiHrty have been 
caubid by Huih uttimpts 

(To bi lontinued) 


A NEW EPOCH IN NATURAL SCIENCE. 


THE EARTH S PENDULATION AND ITS EFFECT. 

BY DR. LUDWIG STABY. 


It Ii is long hi i n I now n l Ii it tin i itlh s siiif in his 

i \|H 11 111 ill i ii it Illinois wliuli luvi Ih.ii mini 

listiil iiuiHt th nIv mid still n tl\ liv miii it ioiik In tin 
ill tiiliutlmi of I mil mil w itii I \t u 1m ii us ol 
th ptLMiil IiiiI mit I u i win mil ili < |il v Hiihiuiigiil 

nil Ioiiiiii i nlin. ills Iiim miiii shiil In thi si i li ii 
tui nil Hull momilnln |x »l H \isihh m 1st mils 

11 1 (ml. i I li> il ii in i itih mil I hi dft i Ih i I Mi I il 

ulum pioii tliil th i in tli a miii In < h is iimli igon 

Mint dim h * Hi mi wi spill ot dillnlto mill su 
itbslvi (iiilnM'iil •> mils Ilf liniM I hi ill in 

piogti h II mill ol tin on aim Hill tin Ingti likes 
in i out In it ills lining In Hu North Am lUmihslii 

ol gri il li«l i h lit ill pit thi w ili i hvd is Hit till) 

1 1 situ (ipIiIImIv to Hi hIoh I In llu i i lim taliH 
Oul iiio ml I ih mil us Kt* i Ills Ini Ii i In lakis 
Huron A Ii 1i<kh> ind hup mil tli wnlim iiuinhiiH 

II tin i^i ilu < oi tl i i Is it ilslug In siuni puls ol 
the will hi mil sinking lulu tin si i In otli i pints I hi 
Haw itlan lshuids m h iitlnii il y tlslug whlh llilgo 
Mini is is siiuh Min I ii h 111 si unil mini olhti 

ii mini i hi ml ih sdy nltlul lads Inin long him 

Hu oliji i Is ol ili till Ii il is iinili itton mil i hIi ill it lull 

bill until luinlly no f \pl hi it Ion of Hum In buu 
I iiiul 

Nim liowiiir in ligmtnim thou li is him id 
laiiuil to a mint Im Hu dmngis hi Hu filths sur 
I n In 1 ml It Ihibi li m inunm mil Inf him 
loth i zoning 1 st l In iu w tin orv wliltli Ih < ilhd liv 
ltf InvmtuiH tin in mini ilu n llmiv li us iliuulv pm 

iliuiit vi i > siiijinslng u kii It h uni It i pin 11 h listimd 

10 tli mu ii llmil ul light upon Ibis hltlinfo dmU Hi hi 
of si linn mil to liuulsli u vm slniph i xpl initinii of 
in my pii//llng lads 

I viiMini I now h (hat Hu mill p i foil is two mow 
units diiilv ii lulIon i i Us t\ls win Ii proiluus th 
pin n nun i ol ilu mill night mil m iiiiiuil liMilutlon 
mini I IM im whlih i iiihis Hu ili mg of t ihoiih 
lilt III I I lllloll lo till h (WO plllll ipil UIOM lllllltR till 

i i Hi must owlllil In somi w u in niiltt to icmiint 

fm m my tndlsiiiit iltl futs such us the | Mutual ad 
Minii it Hu Isglinlng of spd y mil uiliiiiui llu 

pm in i Inn ii t i of this o i III ilioti i in mini util nown 

until I’uiil Itfllilsih uiuliiloil mi ililuiili and u 
IuiiihIIm <al tlulon wlildi 1 d him li llu miulimlon 
that tin t nth h pi h h iih mil (Is I In Hu i nth but 
piiltuin sliw mil iiyiilii ns illituins in mu h i mnu 
»i tlml tin noi l h puh Im iMinph ihoiih grailn illy 
low ml tin i itii Hot ulnm, n h dam nun lim mil alter 

11 lit III iti in nil of tlim i M 111 ul n Hit shiiio 

ii 11 nil iii lo il h iuhiii posit Im n I Hi ii pioinda to 
mill i hIiiiIIii imuisIoii on Hu op|Hisiti hIiIi * 

I Ins ii gul ii obi III it ion il th tilths i\ln alHumgli 
i Miidlnglv slow I Ih jm rl ul is iliulitnl iih ul leant 
JO PHI) leniH must proi in e gust illingiH lu (In 
i hi Ih b suit im llu iliHpl in nu nt of tin uvis Ih iqulv 
il*ul to ii diniigi In Hu dlu turn ol rot itlon whlih 
dinigisth dmi lion ol (hi inlittiigil font utiviry 
lolnl mil pi i Iiiiih ili n t» m\ to II ith nil g at tin tu w 
positions i f tl i | olis,mil h Igfng it thi new* iquator 
IM solid in k iniHsoH of tin < out lu iita In gineial 
i iIIihI mil this tenilincy but tin w itir pmmptly ylilils 
I i il Hi nu if tin mu I h pile mow i tow u 1 lJuiupi 
I iii opt m w iti ib flow hi iilliwnril in | thi noiHieiu part 
ol tho i out Im nl gimliiullv iiwr lilglu i iihovi the sea 
li m I wlnli ngloiib innrei llu iqiiitm ip|H in to sink 
llu 11 null Is an Inin 1st In Hit im i of Lumpi and a 
shrink igi ot South Afrit i V\ i n now living In a 
P iIihI m whuh tin iioiih poll is ruttllng noithwaid 
Iumi I mope so th it tin i hungt now m progrtss Is 
tin uvirsi ot Hilt si iti hid uhoit kurope Ib appa 
until sluklng md ulu inking us Is ioiih|>I uously i vl 
dint In the mirl of lldgoland wlnli tha Hawaiian 
Mauds uiuh i *hi InfliKiu of the opposite phiiBi of 
thi osdllitton art rising fioin Hu a. i ind liiiriaBtng 

III 111 i 

Auditing to K Ihlsdi s rah ulallona Ihi polm uai I! 

* Pr (I ii In ii this i i ntrv lu pn mil h rh a 111 srv umlheouli 
eally hi ‘Mixxurr Anhui ah SirruuKsT 


hilt Hong-llu mi i ul ihii of tht Jlllhdegrif of longitude 
ml tmin (iiuiiwl li anil Its auppti ini nt llu miildtau 
ot th. IToth ib gin wi t 11 oiu (iiunwlih llu hi 
■ ntilili him fr iin i git it dide whlih passes ihmugh 
(it ini im It ill and All mi mill whltli ih uillul Hu 
dull of i utmln itlon oi usdllallou Thi polar ills 
Ilium md thi litiludiH ot ull platiH altnaled exietty 
ii tl ih tli h ilniigi mote iiiputli thin thoiu ol nuv 
ollur pomlR oil tho ciillis Hiilflui hciuuse ttn pop Is 
mol mg ilmdly tow.ml m away lioiu suili pliuia 
llu t iplillly mil extint of ihi thangts of hUItiulo it 
tilh.i pouils in inwibtli piopotlionul lo Ihi dlalmus 
if IhoHi potntb fiotu the urile ot oHdllitinn I hen 
an two pomta ot Hu filths suifiie at which no 
di mgt ou ill a I In im points ne eqiiiillst int fmm th 

i ub ol oHiillitlin md « uli ot llmil is equidistant 
I i in t m i v p id of that i lu lo I hem I wo pomis would 
Ih iilltd m tin lingnago ul yiomdiy the poles ot 
thr nidi of obi ill itlon mil Ptof blinioth hah u mud 
Ha il Hie poll h of oscill itlon (lut ot llu si poles is 
• tu iti il In Sum iti i tin uthi i In 11 uailor I Ik si *t f 
tin ouli potnta of tin i uths miii liu (hut always lie 
in llu nu hlilttli g iqtintn whlih osullilm iIhiiiI 
tli llu that .aims tin iii Hmi i tiny ui. itlwayH hub 
lift il lo tin in i\linuin mitritiigul fold mid tin luu 
Ih it Joins tin in bhoiild Ih (lie gruiK t illiui tu ol 
I hr i ml) 1 lu ulna neil fmt that these points an 
hi! mini it tin ends of tin gii iteal diamdir tluiilorc 
ifloi ils i st long i until umi Ion ot llu tutu I illation 
l bun y llu i niailalili phemmii mi olwenid lu tho 
lit it 111 <s of \miiiin in e\pl iiiii il hv tin fad thal 
Hi ihim is hist tut bv tin iii ddlan of Liuulor (V) 
dig \\ long) bo that I lie uistun lakes me maiLi 
uni half of the nidi ol obdllatlon (the nuiiillan of 
in dig I ) ml Hit westiin likut in imam tin 
dim hilt (tin nu ildluu of 170 deg W) Hum llu 
pus.it moil mint ol llu north pole which pioilims a 
dun ihi lit litllmli uiul ii line nf wild In tin mstuii 
IiIih piolints an liu ieuBe in lntltiidi mid a till ol 
wuli r m thi wt stuu laktH llu virtitioiiB m hdglit 
i l (ouhIs ml imul mfb auil m ana of iimtlaenlb 
u il lblaiiilH in ill puts ol tht woiId imi Im ixpliltud 
m a Btmilir way 

Hill llitsi gn il f i ngtnplm al and gudnglinl iffuts 
i f the i ii tli h obi Illation aie v ibIIv h ss ini|H>rtant thau 
lie illuntu ill mgt a i msi il by piiulul itlon foi tht 
moling poll i nil s llu An tu ilmiatf with It Huh. 
diangth aie gieitist tu plans gituateil on or nisi tht 
(lull ot OHIIII Itlon (long 10 deg I and 1 ft) Urg W I 
diminish with tin11using illstuiue from that i Inle 
and vanish unnplddy at the pahs of uBdllntlon 
lit nu tht ilimiti of hiiumtiu anil lk uailor umalnB 
utuhangid tliioiigti a'l tlaic 

When we reflect that ull buuuui lultuie mil all am 
nml md m getaldf llte ate prmully tl* pendent upon 
illmali wi • an foim sonit vtgm lilt i of tin trunen 
tlous dTid piiMluied In the organic woild hi thi inittis 
ubdlhillnn In the course of gem rations both animal 
and vegd ilde specks uiu unuiHlled to idapt them 
wives to tin guultnl ihungc in illnjale lo mlgrutf oi 
to jaiibh I lu ho three nrc the only jKiasIblc boliitfons 
of Hit piobkm of ixlHtiiue Animals wbuh like the 
hngi saurianR of the past wore unable cither lo ad ipt 
tin nisi lies to diniigfd (ondltloiib or to migrate havi 
vimlsliid from the fait of tho larth while those whuli 
■ ouli! mlgrute or adapt thdnsdvis have remulned As 
tho dim ite changed most rapidly mar the drcle of 
c-dllation tho gitural tnnd nf migration must have 
bmi fmm (hit diclo eastward md westward and 
tow-lid thi trophs This explains the ouunenu nf 
like spi i Us In legions wparatod by exlenslvi anas In 
whlih thiy ilo not twctii and the Identity of tho fauna 
and flora ol trophal mountalna with those of low lying 
plains Iu tho timpeinti /onis The development of thi 
euat variety of anlni'ils and plants that tilted th. entli 
lu the dim i.nt geologu il |H>riods ion U explalliid 
inly bv tht geotoglial and rllmsttc Influences of a 
m rles of periods of pendulatlon The theories of adap¬ 
tation and natural selection, Introduced by Darwin, 


in (onflimul and math iliai hy the pendulatlon 
lluoty molding to whlih S|hi1is win ovolvi il In llu 
mull st y u Idy mil to tin hlglusl blugo ol divdop 
i mil iii regions neat the ill do of osdllntion whlh 
ciinpaiutlvi ly little ivolution w is ircomplishid In 
pints fir l.nioMil limn that dri e Thus thi lloia 
md fiuii i of Anstiallu atlll iciiialn it a stagi of di 
Mlopmint whlih was pusaul agin ago on thi otln i 
Mint Incuts mil pi i suit a singular aurvlvil ol thi 
forms ol Ihi terti ny pi i loil ol gtology whlh westdn 
I uiopi uud iiurtliirn Atilia Haviiwil hy thi circle 
ot osi illation luu Ihh ii thi iinteis of ire itlon of 
most of tile aulmul and vi getahle spci h s of the eastern 
timisplun Vrul Sumolh In his book gives an 
ilium In itlng ilibiriptlon of tin distribution of ox lim L 
hikI Hying lot ms of animals hih) plants by the agent y 
ol pi ml illation 

Man Is not <\inipt limn tlie opnatlon of tilt laws 
tbit govt in ot bn orgaim lielngB Ilenci the tradli ol 
llu hum in id<( must Ik sought mir tho clitic ot 
osiillitlon and ss a m itti i of fvt ill known fossil 
nniiins of iiiiiuiiivc mm md llu imlhiopohl hihs 
I im hnu luu ml n ur the 101 h tin i lilt iii of east longl 
Huh Ilm loo must Ih sought both the beginning 
ol i mil/itlon tml Its higlust dev Inpnti nt and so wi 
tlml Hu Mint nidi diawlngs ol llu live dueling In 
tho most i nlighti in d lomtius Kaglaml k ranee Del 
glum (.Mmunv md AiiHtiti Hungaiy 

Illtlnito Hie lausitlon of (he biimishivi geological 
pel (oils Iiii lulling tin glm lul pi i lulls tli lough whhh 
the i ui Ih li iik piBHul Ins itiiialmil an Im xpllcable 
inyBleiv bill this nnstirv In conns ih ihai as div In 
tho light ol tin pi mini itlon tluoiy kmh distinct 
giologhal pi rlod n pit si ills a poilud of ih adulation a 
t ample tu caulllutiin ol Hu poll s ot tin i nth During 
cat li of tin si pit toils gi it (liiiigis wire proiluied In 
thi distil hilt Inn if 1 mil umi wdii In dlninti and 
lu im tu the chiraiKi uul llu dlHliibiiliun of oigunii 
Hindis llu hlHtmv ot tin be diangeH Is written In 
thi bui 11 bsluii ot gmh gin) sti eta and thi fossils whhh 
Uiiv ion taut and (hi mskiug ul this histoiy will ion 
Imui is long iih llu tarth shill endure 

Du i.iusi ol this vltHlIy inipoit.mt usdllallon of 
• lu | oh h ol Hie larth will in vei b« known with dbao 
lull ciildlnlv althoiigh in iny pliualbh hypotheses 
my Im mlv lined 1 In osdllatlun inav have persisted 
Hough riilmid m extmt fiom tin time when the 

iih was a mass of liquid R.lblsch and Blmroth 
(onjeiture th it a sunnd moon which thi iutth omt 
poHsesseil or burnt other sinull pi uu t catne Into colli 
slon with the earth lu the ngioii now orcuplcd by 
Africa iso that that (oiitliiciit may bt formud of thi 
niatti i of tin supposititious i ollullng plant t) and that 
the Imput idusid the emulation to which the uami 
{■endiilation has bcim given Whethei thlM la or Ib 
mil the truo explanation ih adulation la certainly the 
11 -suit of rosmiral events whhh will never bo exactly 
known—lllusti ite Zoltung 

From rMulta of a series of 30 testa made with 214 X 
~\ X I l T g luch prisms of 1 2 Pot Hand cement mor 
tar bonded at the emte and tisted foi flexure It may 
la tonduded with some) degree of rertalnty (1) That 
the bond existing between new mortar or com reto and 
old, where (he old surface Is smooth Is very slight 
t J) That about one half of the strength of the con 
i rule Is developed In a joint bonded (a) by roughen 
lug the old surfaie, (b) by applying a layer of cement 
paste, (c) or by providing the old surface with a bond¬ 
ing groove (In these tests, % x % Inch) (3) That a 
Ihi go part of the sttength of tho conrreto, perhaps as 
tnui h as 00 per cent Is developed where the old sur 
face Is roughened and a layer of cement paste Is ap¬ 
plied (4) That such a solution as "Ranaomtte” prac¬ 
tically takes the place of the roughening since a bond 
niadi with it Is otherwise similar to the one made ta 
these tests by roughening the old surface and apply¬ 
ing « layer of cement paste,—Raymond B. Perry, In 
Engineering News, 
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NOTES ON HALLEY’S COMET 

INTERESTING FACTS ABOUT OUR CELESTIAL VISITOR. 


Pbof. H. K. Baknabd ib probably the flint UHlronomor 
who actually Haw Halley’s comet at thU apivarition. 
vhlch was to be expected, sinee Ills vision is probably 
keener than that of any other Atiu-riian astronomer. 
1’tof. Barnard picked up the comet with the <0Inch 
Ycrkes telescope on September 16lh. The following 
tnble, taken from Popular Astronomy, gives the vaiious 
estimates of the diameter of tho coiuot made by Prof 
Barnard between September 17th and No\ember 30tli 
The values must uecessailly be discordant, but the 
mean will probably not be very far out 


OIIMI HV I 1) MVMhTIKh 

1909 Heptember 17 
24 
26 

October 17 
19 
26 

November 14 


Ol I1UJ.I y‘s eIIMI i 

" Allies Weight. 

7 2 10.800 S 

11 I l. r >,900 h 

y.-> 13,100 5 

111,0 1 11,200 1 

ir.o ± ifi.ioo i 

I no 1 ir.,100 l 

116 9.200 r> 


Alenn October 21 


12.600 22 


Heme lit diameter at them olisetvatlous is about 
etui and one half times that of the earth Of course 
tho dlunnfer of tin <<>mrt, whin at Its bilghtest, will 
vastly i xieed Mils value 

The Rev tSeorge M Siaile calls attention to the fait 
that Halley's conn-t on Us vay out Bum petlheHon will 
make as near an approach to Venus as to the earth. 
The figures, also fiom Ponnlnr Astronomy, are as fol 

low H 

llolloe entrle I'onjuni tlon in longitude Mav I S2, (1 M T. 
Helloe laingttude iJttllnile Radius Vu lor 

Cornel 2119 ’IP 4 9*- *4 0 646 

Venus 209 J IV 0 48’ 0 727 

The distance of the planet from the prolonged radius 
vector of the iimiet Ih protmblv too greHl to invotvi It 
In the tall, and (he anoenuiiire of llm linnet, as seen 
finui Venus, If theie should he anverne to see It, would 
he very line 

The speitaele wilt he Inlensting The approximate 
gioeentrle positions wl'l la*, on the morning of May 2 
a a 

Comet. 23 h. R'.m f 8 20' 

Venus . 2 ‘tli 43m 2 40’ 

As Venus Is very nearly of the same sl/i as the caith, 
a good Idea may lie gained, from the view, ot I he rcla 
five dimensions of thi ionict and of our own planet 
The moon will Is 1 up, but in the last quarter 

Ilallev’s comet was not as brilliant as was i xpeeted 
ill 1836, Its IhsI appearame This was due veiy large¬ 
ly to the relative positions of the caith, sun, and comet 
rather than to any loss In brilliancy of the tomet ltselt 
It paBscd us about the middle of Oitoher on tho way 
Into petlliellon, but at the time of perihelion and after 
ward was \ciy fai avny, and on the other Hide of the 
sun to whhh latter e Ire iinn-tane h Its failure In the 
way of tall may well haie la-en due, as the tall was 
turned neaily avay Itotn us At the time for tin* best 
di velopmonl of It, the end of November and beginning 
Of December, the ionict was within a few degrees of 
tho sun, as seen from the earth, and on the other side 
There seems, therefore, to be no special reason to ex 
pert the appearance of Halley this time to be Inferior 
to that of 1759, as the elieumBtamoa now are remark 
ably favorable, except those concerning the moon. 

Halley’s comet will brighten rapidly duilng Febtu 
pry and March, and will undoubtedly beiome vlblblc to 
the naked eve were It not coming nearer Into line with 


the sun all the time, so that In Manh It will Is- In 
deep twilight The comet Is farther awuv I him tin 
sun, anil will tonic Inio < onjuiii tlou with It on Manh 
251h At thi lime of ion junction the iimiot will Is 


Hhout six degrees noith ol (lie miii After lonjunction 
ll will ionic mpldl) out or tile moiuliig twilight, Hitt. 
>oon Ins nine visible to the iinki d ije towiliil the east 
tm u slim | Dn» tu ton sntiiisi on eaih inoiniug 



Irtun 1. I llustl it mu 


On the night ofMnylWh, into, flu* enrtli will he iiuincrtwcl m the t. ilof llttllev’s isuiu t. Tw n hi tlio 
hist eenlnrv n similar w hiking of the e irth hv a eomet.irv n.|>|K'inlnge oecnrrisl In neitlit r ease 
viiN ill volte the v ls*«- until, long alter, ni.if hemal icnin* rev euhsl the met A eoim I > I.nl immi 
eveechuglv ntleiiiiatisl that the vacuum in mi iiicunilehceut lamp hulli Is dense in e<ijii|jiin 
son lienee slurs art* seen thnuigh u comet s tail without diminution in brightness 


"WHAT IS SCIENCE? 

Wjiat 1b tho meaning of the word science’ As In 
tho ease of bo many wordB, ItB meaning has become 
confused by Its partial applications. 1 e, by Its appli¬ 
cation to a part only of Its contents, and this has 
often led to a misapprehension of the relation of eel 
«nc« and of the scientific man to life Science simply 
means knowledge, and to speak of scientific knowledge, 
aa opposed to ordinary knowledge, Is to use a redun¬ 
dant phrase, always supposing that we are using the 
word knowledge In its strict sense. Huxley defined 
science aa organised common sense, by which, I take 
It, be meaut knowledge or things as they are—knowl 
edge the reality ot which can at any time be checked 
by observation and experiment; for common sense, if 
It Is anything, la the faculty by which we are mads 
aware of reality. Science la sometimes spoken of as 
exact knowledge, but I am bound to say that I do not 
like the phrase exact knowledge; It seems to Imply 
an insult to the word knowledge, rta use remind* me 
Of a friend of mine who, when he was ottered one 


morning at hrmktast u flesh egg, nulillv ask'd, ‘In 
prefereme to wlmL othel kind of egg’’ 

Be lentils irnn ure not h class aiwit and dlstlmt 
from o-dInary mortals We are all seleutlfli nu n In 
our vaiiuus degrees If this Is so, how (.onus It that 
the distinction is so often made between bi'lentlllc nun 
and non si ientlfli men. between scientific knowhdgi 
and non si li ntlflc knowledge’ The truth appeals to 
lie hen though It is true that all men possess knowl 
edge 1 e, silence, yet there aie home men who make 
It their main business to concern theiusc Ives with some 
kind of knowledge', and vs|K'i'tally with Its IwiieuM-, 
and to these men the term scientific has been tcchnl 
cally applied Now the distinctive] feature of these 
man, in virtue of which the term scientific- Ih applied 
lo them, is that they not only posterns knowledge, hut 
that they make" it thetr business to add to* knowledge, 
and it is this part o» their business, If any, wlikb 
Justifies their being placed In a clans apart from other 
possessors of knowledge 

The men who make It their main business to add to 


knowledge may Pi divided into two clas.es .molding 
lo ihe motive whlili spurs them on ill There ue 
those whose lmmetlid . olijc < l Is to ,imc llorale ilie con 
dltloiis of human lil< unit lo iidd to I s pleiuotns, 
thfh motive Is utilltv. .util I lit it liiniit dliiti gold Is 
wlilnn sight Such an- tin guilt host ol Inventors, 
llic plums is In iigi ic nilii i. In livgl, n. piew iilivc 
meillc Ini. In sis nil iilnnn ,iml In -numl I gislullon 
which lends to social refoim md iiihiiv oiler subjects 
12) There ure I time who pm no knowledge ten its 
own sake without rifinuie lo Its piaiin.il application 
They arc- urged on liv tin d> -.lie to know tiy what 
Iihh been cMlled a divine <urlnsllv These men ate Ihe 
leIII pioneers of knowledge It K til'll Wink which 
luepnres the' wuy fm tie piucile.il iii.m who watches 
and follows them \\ lilioiit the It nppiiicully useless 
lnvebtlgatlons, progr. m bevond the limits of the lm 
mediately uac-ful would hi linpossihlc Me should 
have hod no applied elec trie It v. no spec tuim aunlvsls, 
no aseptic surgery, nu preventive medicine no amen 
thoUcs, no navigation of tho pathless ocean. Borne- 
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Hints U« re ul*s of the seeker after knowledge for ltB 
wii ik ii o unique and Hhleiundtng Unit the whole 
I n mklml si tnds spellbound l) Ii i tl in and no 
I rH tli in II him hrmiM tbit tin tliilil dots thi 
i I if word rful udvinluit bin Ii In tli oisc with the 
\ ik in indium mid isdlo de llv It > wlilili is at lire* 
nt fixing tin dtliiitlon of th while ilvlllzd world 
n ii tliti s tli wink lb 1 1 a humid r kind dinting u|k- 
i innilv with tiivldl object and appealing in nu way 


to tho imagination or sense of the wonderful sueh 
was tin* work whlih ltd to and formid the basis of 
that gnat Kim iall/Rtion which has tiansfoimed man a 
outlook on nature—the theory of organic evolution 
such wan the wmk which produced aseptic surgery 
and the great deHtilncs of immunity and phagocytosis 
which have had such ti ten ndous results in diminish 
ing human pain The temper o* such nun lb a curl 
ouh one no material tcwaid can be theirs and as a 


rule but little, fame Yet mankind owea them a deb 
w hleh tan never be repaid It le to those men that the 
w ord scicntltlc has* been spec tally applied and with 
this JubtlUeatlon—they have no other profession save 
that or pursuing knowledge for its own sake or if 
Ihtv have a profession it is that ef the teaeher which, 
indeed they ran hardly avoid—Prof A Scdgwlek in 
an tddass d live red before the Imperial College of 
bclcnce and Technology 


COUNTING OUR POPULATION BY MACHINE.' 


A CARD CATALOGUE OF THE AMERICAN 


PEOPLE. 


BY CENSUS DIRECTOR DURAND 


AeciRArv lb tin fin elnnie ntnl t i|ulr< inent of ail sta 
l sIUhI work 111 in mb lii I necutney in ecilleeting 
tin original mat iml second ae maiy In eouiplltns, 
id tabulating it and tliliel s uraiy In analy/Ing 
end Inti ij le I Ing It I li tli t and tin thlid stages in 
till poems of slatistl il w rk me xtlimely difficult 
mid II ih eon irmni, ill s 1 h it 1 wish espiilslly to 
e-liak II Ih a mill r of icitni Hiallve slmplle Ity to se 
cun aeiuivy In eiimilllng and Inbulallog hIhIIhIIis 
I he iiinelial iiolhni li i< Is to s uii evonotuy of 
lime and mom v A fe w wolds mlv an lo the methods 
of loiupllutloii lend t il ill it loll lonti iu| lali el foi the 
niiug e liseih will li biifltel nt 

Hu population einsns rf 1110 like that of 1000 
will be tabulated b> tli use of pun hed cards kvery 


iesuits of the count fer cieh unit ol area er tula 
malleally iilnted win huh foimerly they wen icgls 
tiled on dials fiom which readings had lo b» taken 
and recorded hv hand I he tending of these dials 
took a laege amount of (Inn during which the ma 
chine was idle and Insinuate leadings were not mi 
common 

At the eenaus of loot) the agileiilturnl data we.it also 
handled by means of punched raids For inch faim a 
large numb i of eaidti Imd to he i une lied as the num 
Ik i of facts rteoidod legardlug a taim was lar giealci 
than the nuinbii of fa ts molded r gardlng an Indl 
vldual In the population census At the pimenl ten 
sub It Is the plan to do tewiv with puneh d eirds an 1 
I robably to labulut. the dHtn columns of flgunh by 


mins collected In III field It Is se if evident that tho 
entire v ilue of the census depends on the securing of 
iipproxlniati acciirtev in tho original re turns A too 
lute ae curacy Is out of the question anil In fact a 
seoatI margin of eirnr dess not Biliously afTect the 
value of the statistics but any considerable margin of 
eitor piaetiiallv destroys their value No degre»e of 
aieuraiv in tabulating and no degree of skill and 
judgment in analyzing st-itistirs ran give value to data 
which wire Income I 111 I he first place 

It has too often bee u a vice of statistic lam, to pre 
< nt to the j ublie tables purporting to show all sorlH 
ot important tuts without due < onsldi ration of their 
tiuthfuhnss The gcneiul public who use the stalls 
ties—in fait even the ttalned statisticians who use 



ONh Ol 1 lib PUM HFD CAIUW 


I e rsnn in tin 1 nltx] Suit s is gh n a mid on whlih 

tl taels with legal el I i s \ rae age birthplace 

I lithplaee of | nee ills anil the like air Indicated by the 
pin hing of u[pi*|uhit hoi i Tin numliei of per 
b ns | obsessing a Ii specific cbnine It ilslle or combi 

i lion of chain I rlstics whlih It Is d sir d to show 

ii the Anil laid h Is then count d h> me nos of eleetrl 
il lululiting n i bin rv rh III il eimlails tiling 

il tin ugh tli b 1 s pint h el In tin mills 

III i hi Mini linn him s til u id it Hit pnsint 

II s ik tiff i \ iv ihiUihIIv finm those used befoi 

ml will It I I II u 1 i s mill in i is tin rapidity 

ettl w ik 1 I l nl ti i In tl numb i of irrois 

n tin | ml f tie 1 ik d lug Hi i in Mug With 
tli 1 11 i on lilt g in i lit i If an i n ii w is m ide In a 

inf 1 II 11 v n tin ugl it might h tli list item to 

I | m le I i 11 it It lull uirel had to be il» 

tn v d lit in u il Him ii 1 hIh i suited lii a 

tin I tnlh n l i tl i iniu t 1 i tl ii i go unior 
1 ted With |l ii in bln s III w lo b u*e d no hole 
l pit h 1 in II Hid until tin ki vs fi i all the facts 

te I | on 1 id 1 iv b net mil If Hi | rutor makes 

ii n 1st ik iv dip sslng tin v huh kiv I hii correct 

It I t i tl i ii 1 Is pnmli I It w is i t fuind pos 

Itlc hi tl 1 ist e iisns to ih ik ill f I ti e uds back 
ti tb li I il s and It will piohiriv u I Is fmslblc 
te do so ut tils i tisiis I art of th mills punched by 
i b ti liter an s I t«d at rind mi hii I compared 
In k md If nnv i| |i< lull pereenlug >f rror is dls 
eiv nd In II is thus ii | ir el the olh l e trils punches) 
hv lli t im oprnlor u like wist eonunr d 
The tnl lint lug machines t i be ns d ut Ih piescent 
etnsiis will llkswlhc i suit II Is IsII vid in A ma 
terlil ine r as of nptlitv cud r ilnetlon of irtors 
Tl s pti i iillv hi ought about hv th fa t that the 

Ml ifNIJrftl An* 


me aim of typewiiteis uhhh also oiMiate hs adding ma 
rhlms giving tin total for each column Thpse typo 
writer adding machines as they are called are a ne w 
device of which then are sevcial makes available 
Aside from the minor advantages of having the facts 
all plainly recorded In typewiltlng so lhat they can 
readily be looked up and eompnied baek with tho sched 
nleti in rase of at parent eiror it Is Is Ueve d that a \e ry 
rnaiked saving In time will Ih* go uted in the editing 
of the lolurns for Individual firms Unfortunately 
enumerators are hound to make a eonslderihle number 
of erroiH in repoitiug faim data For e xamt le In re* 
lotting the numbel of bushedH of gtaln lalbed on a 
larm le la easy for an enumerator to leavi off a elphei 
«ii add nn unnecessary one or to ivport a glim num 
Ihi of u ie a in the nop without giving nny piodnet 
Iheause of the delay and expense Involves! It is not 
fenslhl to torrent the great majority of these minor 
none Iv eoirespondenre with the enumerator or with 
the fanner concerned It is litressaiy to make nrbl 
tiarr eorreitiona In the office At the e<nsiis of 1900 
such minor errors wire e arm ted by clerks examining 
the Individual sehodulis and * v«y large expOnsn was 
Involved It is b Hivid that by huvlng the data for 
the various farms tv |k writ ten plainly In columns tho 
eyo tan run down thesi columns and discover sneh ob- 
vloets emu* with grtal rapidity and it is hoped that 
several hundred thousand dollars of expense will b< 
saved in tills way 

The tabulation ot the manufactures statist Its is a 
eoraparative ly small matter ttlnee the numbor of evjtab* 
llBhments is but a small fraction of the number of 
farms covered by the agricultural census The exact 
method of tabulating these manufactures staltsties has 
not yet been determined 

Turning now to the more Important subjeet of the 

jaw* ot ffirurlnjf finanwj lo lb? orifimii iwwub re- 


th in have in most cases no means of discovering the 
Inair in my of such statlsties and go on using them In 
misguided confidence Die eompiltr of statistics has 
often been unconsciously perhaps careless us to their 
necuiaey because of the lack of any poasibillly of de 
tcctlon The man who has c hargo of the eollec Hon of 
statistical data ought himself to be the severe and un 
compromising erltte of those data He alone haa ap 
proxlmately adequate meaDS of judging the degrue of 
accuracy which has been sernrod, and It Is his duty 
laving done all tiiat ts possible to eliminate error to 
Inform th. j tibllc fully and frankly of tho extent to 
which error piesumahi) still persists So far from 
taking udvantige of the fact that others can not dis 
'over the ortors which are hidden away In Imposing 
looking totals lie should from that viry fact recognise 
the more eleatly his own duty to explain Just how 
much or how ltttk the statistics may be trusted 

This does not moan of course that the statisticisn 
vho kuows that there are certain errora in his figures 
should straightway declare them of no value Stalls 
t cr on certain subjute may be of very little value un 
less almost absolute accuracy Is secured hut there are 
many subjects as to which close approximations to thie 
truth are almost as valuable as the exact truth Itself 
It is the mark of the competent statistician to be able 
to de c Ide approximate ly what the margin of error aotu 
ally ts and alao to what extent the error vitiates the 
results AS Josh Billings said * ft Is better not to 
know as moth than to know too many thing* that 
alnt ho' 

At the census of 1M0 sad during the sexalled inter 
ce nsal period since that time the Census Bureau has 
done a great deal in the way of critteMng its own 
statistics in the manner T havs suggested, but I doubt 
whether it haa y*t been sufficiently emphatic in cats- 
UQBlAf tb* pottfe Wltft to tftf 8f• 
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uliiins exi |) or coiiise In those <nn<H wher* Hueh te*- 
'inllon In Hi niiiiilm nf liiqulilra olibiuriH Hu i li »r 
in hb of Ili i In lull Smn ilitaljH In si Inilulih (him 
*elxs mini n ttlnh 1111(1111)0111111 iri nlti'n umiwary 
Hi older in ii il ili nr whit ih Inti nil il to 1> included 
in i I dI ill 

Tlili ili mm il fui r>(hiillnii nf II i niinili 1 nl Inqiit 
ilis uni I in | >11 Mi nl Inn of Hi ni In tin liilm t nf m 
i ill iim in Hi icliiius III nin I) i III mil flHi k o)i 
I oh I l\ tin like w l (mi i it ml il i .ii I Im cletnllh 

) hi li will j>f i mil m m nriti u nh is mil Intirpx 

tut If n of th stiii ii ^ in fill i ) nil 111 limit 

fniin "I aimra v mu mum hi ii il iiiiiHil to 111 * 
lilMi'i Im in Will Iim ik III Inn lull (fill ]i In limn 
i i i mx silt, it il 

I’d <\iiii|l< (ik n mill ii in k situ n tn many 

I ml us! it s Mi ml i I i hull i! mil i nitiiiili i omit linns 

nn iniililh liiinslm mil 11 ml s mill IntmugH 
liiilis i\ u 111 iiiUi nnsu n l i nil nth imiuin si' 
nsiills which iri not 11 ni|illi ulil< wllll I host nf |ii 
Mill ng nlisiim Ii ■ iiihi of hii Ii i Inins' s hi i nnillllmiH 
Duo Intel HUe of this hillUi I t II i|i| ti In lint* mm 
In nn | i t il mi nli 11 1 i nth Ih si h ilnlis fc» 
tin |. 1 1 nl* mi in lust i \ ill I t III wiln il ill illfln 
<ui KIikIm nf mis | in tin I in hiding tin ■ ili I it in* is In 
\lilili Mu) ire* litinil li m tl i Im ih rtMiih 

II Hill (i )i im is■> n in Iv nil II is shl| 11 il limn n 

finiihs In linn Is i i iilm mill iitnlm is (hi \ iim 

«l will h l | i slid i lii| tin (i n til M li»l il \h1 ih 
nl tin iinilu I M Mu )) situ Mm tin linn pnil nf 
Mu pioilmts ui ] Mnlns Is h mill I In hulk wit limit 
font iim rs V iiini in mi «if Mi n ingc* )h 1 ii min 
tiilid hy dividing Mi iiiinili i nl s Minns into (hi tntnl 
' ul ut of tin | mil ml In hiding < on 1 1 In is from on 
is units |h i lod t, moth r Is Ihn Ion highly mini* ail 
lug rii< litshi t foiin of Hint 1st I il in mini v inn llul 
Iv cmill i Is tin Ins iMon nf tom «l it huiil* iihoiiu qws 
ttniiH (1< sisn d tn si | hi 1(1 tin \ Mm of tin ptoduit 
iDiiliilnul fioin Hint ul Mu (ontalmis 

II Is i\ld*nt Mi ii fn Mint II is in rxnidlniUv im 
imtnnt mid dim<nil tn k to fiAtin i niluiliiU wlihh 
tdinll i oiiililm tdinpH* lt\ with tint i mnpb li n* hh wlihh 
w 111 p« null f oi 11 < I Inli t pr loll in 

rim nmiiiifnitiii s mining nml hsi l<ultuinl silud 
ulcs nri in 11 hh it II) (h« tuna i >ni|>ll< at< <1 whl h (hi 
< i nsiw Offli i «ni| Iids tin offli Iiuh put n nry 
Inigi amount of ifful dining tin pr smt minimit In 
tlud'lDK Hi si hi hr Units and his i illul In Its isslnt 
inn i n ii nils i if iionomlHtn mid stuilHth Inns from 
Mu linli isill s us mil is iiihi iiinniitiil with Hi 
prm I IiiiI nk it ill li i ii tin lit of Am null lire tnd 
tin fiiolushiil Siiruv mil nn i i It' h msilttl In 
IiuhIiphs I hti|i that mi in fiiccocillng In inilitlaU' 
miming (hi hind n tipi it th nnnurulois mill tho 
sjki Ini tipi nts whili it tho Hum linn iiiltlnj out ft w 
ImiulrltM ot itinlitlnl \ iim mid nddlns snnin wlihh 
will nnk ii tilts itnti inli lllslhli 

To lllushifc wliut tins b< n uiiilnlik n I will mil 
ntti nil m to two 'i i v nuiii 1 1 il i linns k will h li m bn n 
Hindi in Mu sthiduh of nuinutsiluiir XI (hi ten 
HiRiH of 1000 mil 100" (hii si In dull (ilhd for lh< 
nxrag* minih 1 of nun Mi dims* nuinh i of uiimm 
mill Mu hi him niitnhi r i f ( hlliiit n tindii It * in ploy i (I 
dm Ins null liumtli III u Ii < I ihlislmu nl To ihhw t 
thin mti nog it hi with stiht i mini) would hi'i ri 
(piltid the si nil iim id n Mi ninnututin i to to In 
ilf tail thi mill) ii t' l n mil of 11 1 x ir nsnillv i IMu 1 
m .'(> In mitrih t iniintlus Mu numb t of nun 
iinnnn nnd (hlldim s pint h on t h th hirukh 

linn of tliosi until i 1" lii'ili Ins |i nil ir illflhult' 
iiud uxiultiK M> (mint fm milt inciith To do this 
und nl (In snim tint ly misw i tin intuit' iinxltny 
dll slllfd M il) i s lo uliiili I mil sluilli nf i would 
in in) opinion Imx rxiiiliiil tm Miiuh m nituh Him 
dh to nnswii nil <f (he lniulil h on lh« <h dub put 
tngithil Vs n niittii of fu t pint linli' non of (hi 
iiluin i u 1 nni it ii'lnoil Im d on nnil'Ms of Mip 
inii 11 Ih i win In mini' ill Mims mcio o.tl 
mil s i ml m i i 1 ss ofll nil' (li ininiilm tun i 
m his In klc | i ml n mini months 1ml cl ipse it 
I tfot th Miid w ii nr I Mm Ih r x i y re nsnn 
to hi In i 11 it tl ii i lit n inv i 11 of (in nmk 

Th ) li 1 ili i it 1 l 1 ii i 1 1 std foi i 1 pr»s«nt 
fiiisns (ill t i 111 muni l f nun woim i nml ihU 
dim i mpl l dt tins on sp in d w 1 1 null mil 
leu Mu t til mini i * ni| lo' d with inf illstlmMon ol 
•is* <i h< \ <n Mu lint | ii nil (i i li month Thu 
ninth p'tmi to wlitili worn n nnd ililldnn are mi 
11 «\i (I will l> ism itaiui d it pi I'lmMili fiom tin fig 
t its fu tin s lidul silk It tin tntnl niimln r of < irt 
llo' is m tb fitwt pn' loll il ( ub mrnih Is ntumid 
with ut 11 ixltn it Mfitiia v tb n Mu i' iisi of this 
tin lx | nv tolls will m imstlmi il h shot \ n dosilv 
tlu tnu i\ ins liumbir of ini|dn\ s lining tho 

i tn A\ hopi to In Mil lo lmluii s| dil p nts and 
nuniifii tmiis In i Ihis» ir'imllon if i<u to nn 
y\xr Ibis Inti rrnpitoi' limn iilunl Ihi 1 k<i ping fly 
inns liul if wi nun Mil M si nt»r net nun will fm 
md'x Ish nnv appnri nt skiMIms In Mu inimiiK of 
Infoi mnlInn obliilnMi 

VI lb Inst MtisiiH of mnuufai luri s u question wan 
iniludMl In Mk si lit duh wlilrh (ailed fm tb numb r 
of einploviiH (lanaiflod arcoidlng to their eirutngs for 


rm wick of the jear, and hi iwrallng mnn, women nnd 
(hildim ttndi r th This In a question which if cot 
Kill' answered would furnish information of 'ery 
rnut valuo Up hux been (onvtmid however that 
for miny ostibllnhnn nln i orrpf t answers (annot be ob 
taimd nnd that foi oilier psiablUbtm nts the amount 
of ifTort nqnlrid to obtain cornet answers Ih ho great 
is mi im lv to nistlfy tlu expenae while also tending 
ti injiiti tin nidiiuiy 01 all (he data mlUd for nn tho 
scludiib Siiutl) h|H*iklng this inquiry fails within 
tin fli Id of th Ihu i ait of 1 ahoi rat hi r than hit of tho 
( ■ nsiis ltm an Tl inn ii hnwpx r Mint at another 
MiiHHH In older tn Inkf advantage' of the fait that 
piihiiH is nts ii to i IhII i ve iy lnnnufaifining rstnb 
lishmetil we chill nnk the authority nf Congress to 
11 nv id a special hi lit duh m wring classified wagpft 
md nn e\ln>appiopilallnn to lover the expense of git 
l ng II propnl' filled fiom ai Inal payrolls II would 
not 1» essi till ll that titiiina of ilaHsIflid wages bi 
si mud fiom fv rv rst ibllshtnent If sueh nlums 
* mild b hmiiimI i miihMIv foi e'en 0 pm tint of (he 
employ ih (ho wonl’ 1 ol vi rv gnat 'aim and Ihe 
nsiids iluHild I) Hpi Mu illy liihlructid to nmpt no 
i sllimites 

Uhat Ins just lie n ltd I sariling thisi two (Imogen 
In tin iinnufai tun H SI 111 dull will Illiistial what T 
said In lori with i snid to Mu Incnnsi in acMiiai) 
wlihh < III lx si ill id !)' sli ipIKi lllon of tin hi he doles 
I hr Ml) dole or m tnufni Inn h IiIMi i< i bis Ihpii ovei 
load'd Simp hp mil agmls and I ip munifleturcis 
who fill tlu ill wen pm thill' forced in nimv cases lo 
innki isMmales In ref lung tr «hc Intelrogatoiles re 
tirdlng tho ax nge nuiiibir of emplovees and flastd 
bed wagiR (hi) wimp ti mpteel (o legaril nstlmitos as 
Mime hill foi the re pile s to all the Inte nogatoih a of tlu 
sihidulo The inli 11 m Mini Integrity of the tqierlil 
igentn wns limbimlnMi by requiting of tbom work 
whbh ibi ' knew eoiild not lie doni airmail Iv within 
(lie time which tin y we in allowed 

AN't'SIS CM) 1MI HI let UMOV Of HI'IIHTtlS 
it is i MimwionpUM of slillHtical sclewe* (ha( (ho 
mero pre seiilalinn of lb ures ban coropnrilix 1> llllb 
aim without nmlysls and tntriprotatlon 
Hu siallsrhlan owps to lho public tin duly of prop 
ul' inalvrlng and Inte routing his mit< rial not Him 
ll' In order that th> public may git the full value of 
the i suits but what In moio important in oidei that 
lilse *uul Misleading IntPipretaiiona may Ih fniestnlicd 
md pioxnled V\hi tber tho nntriilhfulni ss baH lieen 
e'nr lo InleiiMotial ml m prrsonlntlon or to ignnrame 
i nsns stnMsihs Iim puihnblv lies n mnili Ihe buMls 
of more fiinilainentntl' unliuthful spe es In s nnd artlchs 
than inv othi r set of farts Tho reports of tho CcnHus 
Hut can in the pBst have contained many warnings 
nsalnst such tnisicndlng use of their (ontontn imt 
unit warnings nic all too often dlsn rikImI 1 lam 
ind fexits lo list pi limps (XRggirted expressions 
will eonttnii tn abimi < nsns statistics wliativer the 
government ni iv do to prevent it Me shall attimpt 
al the piisini tenaiih lirwevoi to mike ihi warning* 
against sn li use of th figuri s exn more numoroua 
ind mnie einiliillr than in the pist tn order that the 
nnn of oidmiiv infringe iim may In general escape the 
lllfnlls Too oflui the warning has been txistn] In an 
im onsi h nous pla hidden awnv in some long jmgc 
if Mil wlun il sh nlil properly hi" been pre Honied 
n tile most i onsph units pi ire in Ihe text or even in 
the headings of the tabhs themselves since most peo 
pie rxn thosi of considerable eennomh tnlnlng us¬ 
ually pay little ntti nflon to the lex! and assume that 
the tables mean what on Mu ii face they purport to 
mean Tl>i>- warnings should relite not merely to 
Inaccurate eomluslmm from tho figures hut also where 
necessary should ituition the reader agilmd assuming 
a degree of ncuiratv In the statlstli r whbh does not 
i xist Oni of the most important duties of the census 
statistician Is ns I stall d it the beginning to discuss 
finnkly ami ebilly th mnigln of error in tho retnina 
In addition lo i> cri a»lng the fu quern v and tho 
imphaRis of th< warnings agalnRt impropn use or the 
m nsiis statistic» it will be desirable in mv opinion to 
extend sonnwhat fmther thin hltheito the analysis 
and interpretation of the statistics at least in certain 
directions A desirable fcatuie of this im reused an 
i»l\sis will be the piiblhatlon of additional mono- 
iraphe dealing with particular e<onomlc and social 
problems Mnnv people have little interest in census 
Rtatlatlca in general but are pic 'ounilly interested in 
tho data ngnrdlng some particular sublet t and such 
data should be available for their use in separate form 
so far nR poBHlbh Ton will recall for example thee 
exceedingly nblo monogtaph prcpaied by Mr Wlllcox 
cu the bawls of the eonsus of linn and dealing with the 
negro AVc conic midale another monograph on thla 
subject at the preaiiit census and also simtl&'r mono 
graphs dialing with the for* ign born with tho family 
with OMiipnilonB ami pothaps with other similar sub- 
torts connected with Ihi population statistics Mono- 
giapha donllng wlih particular branches of agriculture 
are also contemplated The praetbe of presenting tho 
statistics of the loading manufacturing and mining In* 
dustile>s in monographic form has already been punned 
qul+e generally at previous censuses 


I’ro|>er analysis and Interpretation ot the cons os sta 
llatira will call for the ouploymont of a conalderablo 
numtxi of atatlatkal ex|H*rta in addition to those on 
tho permanont roll of the census A considerable pro 
portion of the tabular and text analysis and Interpre 
tatlon of tho statistics at the pievloua census has-been 
committed to men of comparaMvely little economic 
nnd statistical or buaineaH training and experience al 
though beyond question much nf the work has been 
doni by highly competent men We hope to be. abli to 
tnllat the aeivlie for periods tanging from a few 
mouths to a y»ni or two, of a conaldoiahle number of 
expert him clal cm nts to aid in thi work of analy/ring 
and Inlerpnllng the returns Hitherto the limit nf 
salaiy for temporary expert seivue of this sort has 
bten altogitiur inadequate $6 per day In July of 
this year Congress passul a bill nuthoil7lng the pay 
meat or not to exued $S pei day to JO expert Hpeeia) 
agent* The* director had asked that the limit of pay 
hi flxml at $10 and it Is pmudhh that Congiosa will 
t li Im winiir lx hj. Mil uigid In establish (hat rail* 
I've ti $MI |K*r day la hut mode rati lompmsatlon to 
offer to ni n win pohsi s tin nuesHarv ciualiflcaMons 
for this woik most of whom aiei already earning at 
hist (hit nnn li in permnumt pobillona 

ft Is not tin Intention to i mploy exclusively men 
who hu\e had nnixiRlIy training In economics and 
statistics lu thiH tulvatuid work of analyzing and lntot 
pie ting the census material Pullcularly in the case 
nf thi Tninulactiirlng mining and agilinltiiral stall* 
Iks It will he desirable lo obtain the sirvkt nf mon or 
piailual biislnesH exptrknee This imllcy has been 
I in siie*d In fut lo i (omdd* rabli e xti lit at previous 
MnsuhiH 1 bellot howext that In some case a the 
Monomy as \x 11 a* ihe se lenttfle vain* of thlB work has 
Ik ert lmpaliiil hy having too much of it done bv men 
who wire not actually pusi nt In Washington hut who 
gave only such tlnn ns tiny eould span fiom thdr 
Kgiilar professions or on u pat Ions lo the woik at tlnir 
i«n homes coming only oecaslonnlly to Washington 
for consultation This practice Ims tended to undue 
lack of unifoimlty in tndhoda nnd Ins placed too great 
KHimnhibMMy on single individuals while b|M< lallra 
Him hna Ms gnat advantaxca It should Ik eomhiped 
wilh consultation with others wot king on kindred 
toplea 

The ge*m rnl policy of insisting that fot Ihe most pirt 
nt least the expert spuial agmla who nnnly/e 11n all 
tlstlea nnd prepare thi text ol the te»portn ahall be* 
present In Waahlngfon at hist Ihe great!i part of the 
time will In M>m< cuhcs ixdudo practhal husIniRS men 
au<h as have formotlv li*i n employi*d for that purpose 
beiause of their inability to glx up even temporarily 
their lignlar did lea We shall howexr employ anch 
men as consulting <X|ierts hiving them enmc occn 
aloimllv to W'aHhlngton or sending (he exixrt ape rial 
aginls who are aaslgned to particular taskH tn eotimilt 
with tlum al thdr homes Wc bcllex that the undl 
\tdod attention cf nnn of high eajiarlty and of gem rat 
Blatlallnl and economic training e'en though they 
may pr* vlously hnvn had litllo Ulnet expellenre in 
Ihe particular subject entrusted to (hrIr chaige will 
enable them to hmnim sufficiently expert In a com 
paratlvely ahort apace of time to handle the statistics 
even more satisfactorily than can be done by men of 
more practical experience who are not personally pres- 
• nt and i an give only a part of tVlr timo 


A CENT'S WORTH OF ELECTRICITY 

At tho averago rato for power paid hy the ordinary 
eonstimtr Havs Harpers Weekly a cents worth of 
elec tin Ity will ope*rato a 12 inch fan for % minutes 
Will operate* a Bowing machine motor throe houia 
Will keep a six pound dedTie flatiron hot l r > min 
Ides 

Will make four cups of coffee In an edeotrh eolfao 
percolator 

Will keep an 8 Inch disk stove hot seven minutes 
or long enough to cook a atsak 
Will operate a luminous radiator eight minutes 
Will bring to a boll two quarts of watsr or operate 
the baby milk warmer twice 
Will make a Welsh raioblt In an oleetrio chafing 
dish 

Will operate a 7-Ineh frying pan 12 minutes 
Will keep a heating pad hot two hours 
Will operate a griddle eight minutes 
Will run the electric broil* r six minutes 
Will run a massage machine nearly four hours 
Will keep the dentist’s eleelric hammer and drill 
going 90 minutes 

Will keep the foot warmer hot a quarter ot an bonr 
Will run an electric pianola one hour 
Will vu lean ire a patch on an automobile tire 
Will heat an slectrle curling iron onoe a day for 
two weeks 


IaqtM arfwstta Is a metallic tin obtained hr precipi¬ 
tating solutions of tin by means of sine. With the 
addition of an adhesive it ran be used for making sil¬ 
ver coatings on popsr, wood, and moUln 
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AEROPLANE ACCIDENTS.* 

WHY THEY OCCUR. 


Thi death of Delagrange, through the falling of his 
aeroplane, has two apodal feature# of technical inter 
eat In tho first place, It Is the find fatal accident 
which has happened with an aeroplane of the mono 
plane type and In the Heeoml it la the Ural which 
appears to be distinctly due to a fulliite In the main 
structure of the machine used Tho first of the points 
Just named Is of considerable Interest, from the fad 
that It seems to be genu ally assumed that whatever 
other disadvantages It has the biplane is a safer ma 
chine than tho monoplane Yet tt Is undoubtedly a 
fact that the grenlc r number of ac cldc nts have hap 
pened to the biplane I'm vlous to the death of I Jo la 
giangc thetc had been four fatal acddtnth with mod 
crl flying machines-\1/ Lieut Shift lelge was killed 
when making an aseent with Orvilh V\ light on a 
Wright machine In Anieilea, tefebie lost control of 
hla Wtlght machine which therefore fell I 1* ut Fet 
ber had a fall In his Volsln machine from which he 
died soon aftci, and Fc maude r was killed when flying 
in a biplane of his own design 

One at least of these name 1> Lieut Sell! lelge» 
death appears to leave been due to (he fatlute eif tho 
machinery a broke n prnpellei having been the primary 
cause o' the fall It Is ilteo possible lhHt Icfehira 
mishap was caused by Ihc conlrol wire hiceik ng and 
the machine becoming unmanageable In e oiisc epic ue e 
It Is however Inevitable that In ease of a tall the ma 
thine should be so damaged that It la Impossible to tell 
what happened from the broken paits and If the pilot 
Is killed It Is difficult to ascertain how the aeeldcnt 
took place In the ease's of Onpt Fubei and Fcruan 
der there Is no evidence that anv put of the nine bine 
failed and in the eases of I lent Selftlelge hikI life hie' 
the main flaming did not fall In the ease of |>e la 
grange a accident however then si cnis good reason 
to suppose that the main framing feitmlng one of the 
wings gave way altogether the machine falling In eon 
sequence 

Curiously enough 8antos Dumont had an unelinl 
the ve*ry next elay finm au almost exactly sltnllai 
esuse In this instance the goesl foituno which has 
followed this experiment! r throughout his m rial caree r 

—. — • Kui. In <rli t I . 1 i. 


continued and he did not lose his life, but there is no 
doubt that the machine fell completely Tn his cases 
H la definitely stated that the accident was caused by 
the fiorture ol one ot the wiles which takes the np 
ward tbiust ol the wing 

In (he eise of the biplane the top and bottom mein 
hers aie both eif wood with wood stiuts the whole be 
lng Ijiaod with veiv numerous ties eif wire In Dee 
c tn of tile inolioplene hnwevei Llu mnlll spins ot 
the wing an liusHid tn a stint bolow by a tompata 
lively small nuttili<r of wires lhr s lucturi of eaeli 
<\!ng Is tn fact very iniieli tike that of tie oust and 
tigging of a sailing hoot the mail spats taklm the 
plan of the iiihhI while the who stays tike that of 
Die shrouds A veiy impoitanl dlffcienet howevn 1 
that the most of a sailing boat is almost invailably 
ptovided with a foustav to take llu longitudinal pres 
suie when going head to wind while the wing of an 
aeroplane often has no such piavlhlon the longitudinal 
pressure due to Ihe all ichlstnmi bring tnken entliely 
l»v Ihc s|iar 

It Is poeslble that this had something to do with the 
lecent neeldtUt with \ Die h we ate especially dealing 
foi the monoplane oil whuh IJelagiange met his death 
laid been letted with an engine of double the powei 
ntlglnnllv piovlded by tlu maker who Is te |Mirl« el to 
htve given this as the piubabb icasern lot the tiituio 
of the nine bine Ac the n w tnotoi was ot a verv lh lit 
type the extra weight it anv was quite a n gllglblcv 
proportion ol Ihe total weight of tin mielilne The 
vertical stiesses on Ihe wings and the 11 suppotllng 
wires would therefore not Is matertnllv Increased but 
ns the more poweilul engine drove the wings i gie it 
deal laste i thiouKh tile alt the stresses brought upon 
Hum by Hi alt i slslinei would Ik vny enuslelerihlv 
imuased ind unless piovlslon wan made to meet this 
the faetor of safety would be vetv mateilallv retimed 
Whether the fnlltttc of the wing wah actually ftotn 
longitudinal siiest or from the suppotllng wire brisk 
mg cs In tho ewe of «hntot. Dumont will probably 
never tie if curably known but It Is epilte clear that 
Ihe question of ample strength to nslst longitudinal 
Hire hhps shoiilel he verv e arc fullv nnslde te d especially 
when putting mote powet Into an existing mnihlni 


Tho question of tho most suitable mate rial and fast 
entngs foi tho suppoiting wti s I mote cm t a matter 
whleh requlie b \ety eanful on id l illoii In the ease 
of biplane s tlu wlicsaie so muni ion Dial the failure 
ol one or even nton mnv not endmgei Mu whole 
siruiluie but those of tlir monoplane an so few that 
lullure ol IV II Ol will liuv nil till l hmketi wing 
In tins iisp t is In otlu is the po ltlou Is In fact 
mi llv the sun is the ln.ist of i sMllug bolt and one 
vvc uld e \|iee I Ihertoie tint Ml sinu matei lsls would 
li sultihli At pi si ul how evil llu stnvs of the aero 
llin v Inys in eliiu ht limn lahlv he lul ste I wire or 
ul lion while tli atiiouil of i llllnx boil an Invari 
el Iv if si i nidi el i ipe eillel w iif not li iv ing In c n found 
‘titisfaetiuv lh re Ih no doubt tint w Ight for 
weight tlu solid win will earn a heavier stiain than 
llu hitsuiliil iojm whin iihled in a niirhlm but It Is 
lniinel In practice that if Is not so reliible The 
stranded tope hi leleini hienka without w untng but 
MVeinl slinmls go 1m fore (lie whole gets unsafe As 
the brink i|e of Mum Is viiv easily seen an iiusnfe 
tope can nlwiiVh la re pine id be lore netiml bicakuge 
vvhiieas in Mu e ise ot the single wire there Is nothing 
wliHtevi i to show whether it has deteitoratcd ot not 
it dens not of rourse neceHsnrilv follow that what 
h must HlittHhle toi n boat Is also the most nuitAhte for 
nn ae loplnne hut as Mu lonillllonH uic so veiy similar 
It semis veiv do it hi fill pcilli v to use lu an aeroplane 
v bit I c not good enough ter a bout 

Incident tllv the Peliginngt nee blent shows what 
may he tli evil effects of striving after retards 
What Is wanted to mak< tl i lopluue of prat (leal Uhe 
Is that tt Hhould be reliable and safe Tli tendency 
ol ic c mil bn iking rime him s i llu extif opposite of 
Mils as the welglith of all tin essential pirts must be 
cut down to tin finest limit inmlhl In nidn to pro 
vide i nough engine power gtsollne etc for the record 
run II is in fact gnu rally lounel In engineering 
Mitt the design Hnd mateilils which will give the best 
ii Milts for a short time Hre oshnilfnllv different from 
those whuh me the most reltihle ind striving after 
> eoiils iniisIstM slniplv in nr glee ting relinlilllty anil 
safe iv to tile utmost extent to vvlileli the pilots can be 
petsii idl'd to llsk Mull n e ks 


THE COMMAND OF THE AIR AND ITS 
EFFECT ON LAND WARFARE. 

Tm attitude of some of the eonfmental powers as 
tc flying machines for warfare and the fait thet much 
experimental work Is being done in Frame and Ger 
many as well ah In this country justifies Mother con¬ 
sideration of the effect which aeroplanes and dirigl 
bio balloons may have on laud warfare a sulijei t to 
whleh we referred In a recent artte li Thei points or 
direct Importance are an to what factois the ultimata 
command of the air will depend on, and whHt effect It 
will have, on land warfare 

Taking the latter point first we may probably quite 
dlaiegard the Idea of balloons being used to diop bombs 
Into townH for the Hake of wantonly lie si toying prl 
vntn property it Is quite true that a nma.ll amount ol 
damage might lie caused tn this w ly hut tt ts not 
likely that it would be veiy great eerlclnly not 
enough to materially affect the issue of a war Wan¬ 
ton destiuctlon of pilvate property has often been tried 
in warfare, but the offoet bus usually only been to 
emblttei tho struggles There ate however othci and 
more legitimate ways lu whleh the command of tho 
air may ptobably be the dee tiling fatten hi a war 
Tho first of these Is the facility it gives for ascertain 
lng an onerny a disposition and movements This lb of 
tbo utmost Importance tn war and there Is no doubt 
that a veiy large army might easily be complete lv 
paralysed by a verv mill'll smaller one If Ihe lalter 
could always ascertain the enemvs movements with 
out rhveallng Its own T« fact In many eases the 
amount of superiority which the force without flying 
machines would require from this cause alone would 
be overpowering The position would In fact be the 
same as that of a blind man boxing against a man 
who could see Besides getting Infotmotion aa to an 
enemy's movements flying mat lilnes may be ot enor 
mouB use In war bv acting on an enemy's comrauulca 
tlons A. modern army espec tally of largo sire, is ab¬ 
solutely dependent on its communications for every 
thing that makes it of any use aa a fighting force 
The amount of food alone which is required Is very 
large and of course, without this the army e annot live, 
let alone fight But besides food huge supplies of 
ammunition and stores of every kind are required 
Tbs expenditure of these gets greater every year, as 
the material of war gets more complicated the rate of 
fire greater and the expenditure of every kind more 
lavish, and without a steady stream of supplies pour. 


ing Into It an atntv Is helpless l’ven in the Anuiitaii 
civil war tlu Noithetn annlcs wen often verv liiui li 
ham pi nil bv the raids of Mu Bout he in cuvalty who 
destroyed tin railways bildges iobiIh etc on which 
Iheii supplies depended The amount ol dunape 
which could be effected by ravaliy would however be 
nothing to what enuld be done by flying mat blue s ovv 
ing to Mu stipe run him id of the latte i the fact thnt 
tluv i in move over any nort of countiv and that ptob 
ably minh laiger weights can be eaitled than eoiilel lie 
on a home No doubt if cntnmunlent lorn, *m Allott 
they could be protected bv having enough nun on 
Hunt but this meant, (1) tMat the aim> oulel novel 
move tar fienn Us base (D that a very small ptopot 
Mini ol the leitnl attnv could b« at the final Then 
would pt nimbly be many mlnoi wavh In whleh thing 
mat linn h multi also chum Ini onve nlein e and loss to 
au enenij 

One point of grant important Ih thal the ns eil 
thing niae hint s will render tho command of the sea 
of much greater importance thnn it hns hllhi rto be in 
Q o far command of the sea his given no elite el powei 
of Black on land c eept the powet of subiieting l 
very nuiieiw ship ot eoait to gunflie Ililh is praeti 
rally uncle'* and so Min din it | two of attack on land 
fa »ll It is true that command of tin sea lias oft n 
decided i war by Interfering with hade ind so bilng 
Ing abou i xhi istion and Mils leHiilt Ih neimtimlid bv 
the fact that such command gives tin powet to land 
11oops at anj poiut without w irnlng i matter of 
enormous importance The use of living nuithinea In 
conjunction with command ol the sea will however 
tncicoise tbc stifking distance br the amount of the 
radius of action ol the living machine There Ih no 
reason why the lattci should not In the future ntait 
from a ship au well as on land and tlunfenc the fleet 
would fonn the li base of operations Thus supposing 
that the Hying inarhlnea were capable of living 100 
miles it Is obvious tbit they would have n striking 
distance of leiO miles from the coast tn anv dir ctloii 
which might be a very scilous matter for some neiMonh 
whose military powei is at pusent verv great 

Obviously Ihe way to combat flying mm bines will 
be to build op|toslng fljlng machines and the tonimnnd 
of the air will have to be fought fot as has been the 
command of the sea There will be fight r In the all 
consisting of single e ngagentents and poe-hlbly of 
pitched battles between fleets of aitshipt, Wlint form 
the future fighting machine of the air will take it Is 


impossible In foie east and whether Mu. navigable hal 
loon will hive nnv vigiu oi wile lb r llu aeroplane 
will he unlvei al Is doubtful At pt hint It appeals 
as ir the littn would bt tlu ease owing to tlu m ro 
I lane b ing faster euneku U tinning harele i to hit 
and v iv much ebeapei the latln tnint nlwnvs of 
coins instiling n numeite ii sii]M»tlority with the 
snm in me v spent on ihcIi type of ill ship 

While* II Is nut iMissthli to hie whit form the future 
llv mi. iiiiii him will take we e in m iki some fom iat 
ah te wlml countries are likely <i h most siiicessful 
Tie lomimmcl ol tin air will el pend cm (I) Mu 
m n (21 tin inateiinl Without men ot nerve and 
kill to handle them llvIt g inn bln s will lie UHclthH 
f t fighting oi nn> otlu i puiiaise Again wllhoiit the 
living muhlms It Is obvious Mini nun innnot llv nnd 
tie tin ii fore usi less f n nit lighting Tlu position Is 
In flit exnetly the aim as that of ecmimnnd of the 
si i Tills lias de penile el nn men or cool lining to man 
the ships combined with n w 11 trained Indusiilniis 
lody ot e lvIllanH it home to supply the ships iimmu 
nltlun am) otlu i line wv slims As tegsids the 
me n fighting In the au will HppaitnMv ne e d esse n 

Math Mu same q eu.HIli s as ate tiqiiiiiil foe uavlgat 

ing and fighting on the sen Hut hnwevei good the 
nan ait tin y die quite umI ss without material In 
the ease of flving mat bine h as in Mu ihsi of ships 
this resolves ItHilf simple Into a que lion of mom v 
I hose who tpend the mo t rnon \ aie In the position 

to get the most mime ions nnd lust ejulpp cl ships and 

will be In the sime position ns ngnids flving ma 
elutiiH Ml the rase of wnt In the dii ns at sea sue 
cess will depend not onlv on plentv of ntat tIni to 
•«mine nee with but to supplv the wastage of w ir 
whuh Ih enmmous nnd gets gimlet and t renter ns 
tlu mate rial gets more complicate d nncl \i iihIyi In 
ell Hindi in wars HUie'ss del nils even mote on the 
e iy 111 ins n( home supplying tlu flj htlng feu e thnn tt 
lines on the actual fighting feme Its If but on tin sen 
his Is fat more the rase Mian on land nnd in the air 

111 ptobably be more so still 

As fir as can b si n therefore the ml result of 
war In the all will be to \e r> greatly lliii 1st Min 
nff, listve> power of those nations vvlileli now have eom 
u and of the sea and to make the tinge enuMmntal 
imiles of very much less value than tlnv have 1 m en 
In fnct the time nmv not in far ellslant when no mi 
metical suiierlorlty will avail ngnln l n small well 
equipped army, commanding the alt —Engineering 
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THE INVENTION Or THE SLIDE 
RULE' 

So mi mod iii urflira al 1 rlliutt the lnv< niton of Ihi 
millim ii lull rub In I diuuud fliintir other* In 
\\ I Ilia in Oughliiil but nioHt of tin in to I ilinuntl Win 
I il Ibis iIimii^ if i iiii nt Is dm in ilnlj to link if op 
imfiiniu in loimult uiIkIiiuI sum m II lit tin pur 
mm r.r Him 1 UI|» i todiiminsti.it that VUngaM nevir 
11 iti on t h< slide rule and Unit Ought rid is the In 
nttroflhi v i tllini ar a» w 11 ,m thi cluulftrtype 
It mo polntid mil by 1'iof Iii Muigan tbit (.until 
InvititMl Ountirit Un< oi f«nb but lint hi did not 
inxnit the slbh nili At (.until h xxoikH mi found In 
iiiohI Inigi llblill b * til inirntniHH nt thlH stall monl 
iuii In 11 mlil> v rllhd Dlls until wiim not a elide 
rub for It hnd no sibling pirtn 
No tin d. Mbs thit William hot uli i published in l»n 
i/i ii In 1»> „ x hook intltled 1 hi (Irrhs of Propor 
i'on m hb Ii ih hi i Ibid tin i Iri ulnr Hllili rub Inxintid 
lx Wllllxni Oughtrul In the dullinllon It 1* sulil 
thitl Ought rut Invintid also the straight <dg< ty|ie 
but wim not rii hi rlbi d until 1ft whin 1’nrsti r 
brought out mi Addiliin I util tin l hi of Mu Inulru 
nu ut with an up|M titllx ntltlid The Inilutullon of 
Iho Ihii KiiIi is fit < ihulitlm xxhbli d w rllii d the 
i mini ur Hi Id mb 

Tim gin s(Ion hiiixIiim Old Wlngab Inn lit thi 
stmlght edpi ali<1 ml nnd Im In mtlllid to pnorlfv 
i xi i Oughtrid' Is Mori an nmlnliiin <1 thit Wlngiti 
irxn xx rol. on tin hIiiIi ml but n bul not huh all 
or \\ Ingati m book I Inih 1 ldmitB that he h id not 
xmilnid Wing ill i (>l Nitiuill nnd Artifbtall \rith 
mitli)iti |t o x t Mil vm x link m t|imlid bv mximI 
im lit Mill i ut ih m tilling tin si lib ruh , but thi-a 
nnd nil wittiri x Im iiiim Wing it iih Mu lux ntur In 
inil.thlv tall to gtxi txlihi • xxliUli x mild shox that 
they hid nttunll) win th book to xxhbli th V left! 
We hnxi git In rul mfoi rnHt Ion ilmut nil Wingate* 
Mint In mat teal Imok* xxhlih lit \1 orpin did not i xani 
Im We Hliall Htuli xxlnti iopli h itill In found so that 
tin data glxin Iim ihii Ih x till d In Iho xxlto an 
tear Mu llbiurtii ntiniul Wi take up Wlngiti h 
iHiokn nui aft* r tin othi t mil allow III it none on!aim 
thi Hlldi ruh 

fl) I l tmge di In ItiHJi di I *ioi rrt ton Paris 
1(M l)i Motgan s a i rtlon that Mil Ii ok ih irlbis 
ifoMiing moti than f.irnti t < si ah * I* i ut dint tied In 
I M N I (molt xxlio xninlnnl loptis ii Mu Hlbllu 
ill ((in Nittoiml inti Mu HllilluMi i|ii Mn/iiiin< In 

Palin Tlu ii Ihiii x in Hie itu Ih Ian 1 Ihi ux 

Wingate hionght out in H t hi I ondi n a n nislii 

tlon undir tin title (w of tin Utile or lionoitun 
Intir nlltimiH npii i id in Ms HI n s and Uhl 
Ih Morgan hum tin I' I ill Mon a mpx ut xxlilih Ih In 
tin mill Ii Mum uni Wing iti illid In It ( 

t.M \t ilhmdlqut I o» ntIthnilipii Pails It-t la 
'lotpan di 11 Im <1 I’iIh h ik lb saxx also Mu I ognt 

lthnu Hi i*l 1 ul.lt I midi n M lit li i in xnvuxoxiK 

hut Is ntti Hit ti d to W lot it 

I ’) ( oustriu lion ni d I i t tin I in of Propor 

Mon 1 onilon Ms ( i I i ih lliliMi Wuwutn 

I In 11m of piopnitlon I i d hi i 11m tl Ih nu v ly a 

in ilnnhil iibl of 1 i nl Inns I hi l in no sliding 
1 nils 

it) or Nalmall and \tl tin tall Ai It him 1 1<( u Ion 

don M i (o| x la Mi Ii II tin llliiix IiimrlbiH 

ntx M m it uni nt 1 ill I in tin pn i ding t xt The 

list pan 11 Mil Imik x is nlirgid bx lohii herso 
Mu bln In If o mill i Mi m x lllli Alii hint tlque 
Madg 1 isb l> MoignnsiM tin nlltloiHif li>71 and 
lilt) Tin Hiioml |nrl xx ih iinllbil bx W Ingati In 
M Copy tu tin ltiIti b Wiiinini llie instiiiment 
ih mi Hud hi n Ih still tin I in of proportion 

l I I lulus WhIIi mull us I tuition M I l(S| lh 
\ ni gill i us| i ltd tin llist i dll Ion 

Ml ( si of Mu (.aiigi mil I i i dim M S (hi (Olid 
llli i 

I Hi (Inks I til oi bn A 1 1 Iim Ihk and Wilt 
lug ’ Im Mi I i ni ilns ot I ilmiind W Ingati 

1 oiidoti li 1 1 ( 11 h s ot Inih bonks In Mu llodltl&u 

I lbinn Nt Itlu i iontiilm ii iiiioiinl of the ulldi ruli 

The longe.t i lasiinrx span In Mu murid Ih Halil to be 
tlu (.niton itihlgi in xx I lug iiiinplilid b ( \ tlu ntv 
or An KI xml Nim /inland It is <i|ii t t long and 10 

Tut x (di and tlu iniddl null Iiih i s] in of T20 fiet 
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SC1LNCE NOTES 

Il la ridiculous to nay uo«aduyH that the study of the 
humanitUs iodhIbIh solely of tlu Htudy of the writing* 
and phlloHopliy of tbi anclints to take that view la 
to taki the xIhm of thi oihoolmen the death blow to 
whlrh mhh glvin by liaion and Bruno We have got 
tayond that Me i latm that the true study of the 
t iimaultleR Ih a far wider thing It la thn Htudy of 
the Rtupindoiis mettianlHin of the unlvenxe of which 
man forms a |>arl aud tlu undt rutandlng of whkh Is 
nuiBHary for I.Ih happlin an That Ih the trui human 
11 y of whlih Mu iitlur fotms only a timall portion 
1 he Mini Im lomlug Minn tin pilnilpal pnoieupatlon 
ol man Hhall Ih tin yiadual dlmlosun of thin mi chan 
Inm and hlu principal di light thi innti mplatlon of 
its In aiitv 

An Interesting discussion arouBod by tho storm of 
Si pli inbt r J'th has lx in going on In Natui e and 
ilBiMhiti Ih twein blr Ollvti 1 odgi and Dr (’ Three 
rho forirnr ilnlmB that the plunotnina an lonslHtent 
x Ilh and strongly nuppoit tin thiory that rui h storm* 
an dui to Mu i mission of Mint multitudes of tin Irons 
from thi Hiirtaii of tin nun dining a solai i ruption 
m ixlditiiid by tin apiHniami of s|iots on tin aun 
Tin stnu in of ih (Irons piojntid at an imminHi xiloi 
tty In thi fuim of a ionic nl Ixain has a iiiagm tic if 
fut ralmlntid In lx tqiiivnli nl to that of hundreds of 
it lllloim if amiMiiH and uh Mu Im am pqbhi s oxir or 
nm thi mth thi mngnetli dlHtiitlHiiu■ s pass from 
losltlx thiough /i ro to rogailxi l»r (hti# points 
out hoMixii that tin dlstuibamin an not llmltod to 
tin dnlliinMon oh Sli Ollvi r aupiaiH tai III) to Runtime 
but taki plan alno both in Mu imildlan and in the 
vithnl (oniponint of thi lattliH magiutli fold and 
Mu Hloun (Ioik not corn spend to a iIIhI orbing forte In 
a flxtd dlieiMon \xaxing and Mailing but Ih lingular 
and oMitilatorx Mori ox ei thi axuagi duiatlon of 
Hiuh HtorniH Ih not 8 horns but TO bourn Dr Three 
iliifl not (oiulmt or suppoit thi imlHRlon thi orb h but 
i MIh for 11 hi ixiiMiiii of Judgnunt Hnd mlniiU Htudy of 
tli mordH xx Iih in unbiased mind 

Trained thiough long agis In lullixi that the heiv 
■ ns Min Mu iliodi of thi godh \ ho constantly Inter 
bud in thi daily affalt* ot llle and In the smallest 
opintlon of nut on n h< until to nun impious to main 
tain that th# #ar»h xxas In thi heavens nnd to peer 
Into thi niystirl.H which mirroundt<1 them nnd th« 
indmxor to do m> lias nun stoutly misted, bul llu 
lonfllit In ho fai hh It has bun a conflict with prejtt 
due Is now o\«r 11 xnnlslnd In thi trltunph of th 
modim xliws on tlu origin of man whlrh will Im for 
ixir ftHsiMialid with tlu nimes of 1 araauk fimurr 
md liaiwlu Thi ttlumph of Mubb vIixxh dom not 
man Mint (lux nn eonr.t oi Hint wo know anything 
mori about tin grmi mvatiry ol llfo than wi did hi 
fon lb would he a bold and a prejudlied man who 
Hindi Mill ass Minn What It means la this that man 
l giox n up that he hnH irh( off thp Intellectual tute 
ingi uiiib i xxhlih he imH hitherto ixlatcd thBt he has 
ittalmd loinplite IntelUitual friedom and that all 
thlngw In henx n and earth an logltlmate subjeita of 
InviHtleatton Kill It rmanB i ven more than this It 
nuans that tlu (oiivhtlon la rapidly growing upon 
him that tin. onlx wiv in whtih he tan hopi to Im 
proxe Ills rondltlnn In by understanding the lawa 
pliyshal as will is spltltual under which he exlHta 
und this Ik Is iht. imined to try to do by the only 
method own to him that of minute and aiduoua re 
seat i h 

Th# Natural History Museum of Karin lately n 
lelvd a specimen of a new type of insectivorous anl 
mal coming from the western region of Thlna Thin 
teglon and rIro that of Thibet (Mmaeaaoa many species 
of muh animals as Ihof TrnuiHRart atatea in his pai»er 
on the aubjei t pi painted to the Atadfmie des Hoi 
enna and most of them have been claaaHled since 
1871* nnd nearly double tlu nnmb*r of generic forma 
Ihe sihntlat Armand Dnxld had discovered these 
siieilmena and It wa* thought that the Hat waa iom 
plete Th« prea. nt om however adds to the number, 
nnd It lomea from the ilexated reglona of Mnupln and 
Thibet lxlng Hint to Karla bv a tnlualonary M Blet 
It belongR to the family of porcupines, but does .ot 
Itosseas quills thus nnembling the mad Mvoroua Anl 
main of this family whlrh are found in the Malay re¬ 
gion What Ih striking la that the new type resem 
idea In Its dentition certain small Insectivorous anl 
mala whhh exist'd In France In the ollgotone epoch 
T he form* of tho pn Rent animal are considerably dlf 
ferent from those of the porcupine The animal Is 
very light and Is adapted for running and Jhmplng 
like the Mai row tides of Africa It la a small animal 
about th* st/e of the mole with long hoad and promt 
nent nose In the form of a short trumpet large earn 
and a long tall In thla reHpett It reaemblea the Podo- 
gymnura of the Philippines, recently described by 
Mearns Its fur Is soft and ot a reddlah brown with 
long black hairs projecting out, fheae being more 
abundant on the back The preaent speclee Inhabit# 
Ta taien lou in the province of Be-tchouen, at 1,545 
meter* altitude 


TRADE NOTES AND rORMUIX 

Preparation tor 8 mk* ot Boots (Hellor and Axler’a) 

To render the aoiea watertight, naturate and coat 
thorn with a mixture of CO parti of llnaeed-oil varnlah, 
10 of water-glass, and 40 of Naxos emery 

Preservatives for Bo Us (Cam pc'*) —For some years 
past Taro pc has saturated old boot and shoe soles with 
linseed oi) varnish cogllng new soles four or Jive times 
A alight addition of copal varnish would probably In- 
i rcase the effect 

Pascal's Soup Extract.—Moderately boll vegetables 
in n double kiltie for 0 horns and aqueess off tbs 
broth Put Honu buf and bones In the latter and 
boil for 6 bourn longer Again squeess odt the fluid, 
and when it is <old remove the fat portions of which 
ahould be added again later Add 30 per cent of salt 
and bolt down thex whole till it la of tho consistency 
of syrup 

Spsnoe metal is employed for tightening water pipes 
and ns a substitute for marble and cement it cannot, 
however, be used aa a substitute for lead plates for 
aulphiirli add chambers for It is powerfully acted 
upon by nltro-nulphurlc add Tho composition has a 
specific gravity of 31 to 3 7 and the melted mass 
hardens at a temperature of 181 1ST deg F the fluid 
ity i hanging to vlsi oattv To prepare tho composition, 
dissolve 1 patt of sulphur In a well covered vessel and 
Rtlr in 2 pads of flnelv powdered pyrites 

Substitute for Rubber.—8uffuse purified cherry gum, 
ihopped line and previously washed with water, with 
three time* lta weight of water and let It stand for a 
Mine Rltirlng freqm ntly Then pour off the dear aalu 
tlon and leave It to dry a preparation similar to gum 
arable will be obtained Oxer thn undlssolved portion 
(Miur a liquid made of l» parts caustic soda, 25 parte 
sodium carbonate and 100 parts water Put the mix 
lure In a water bath and heat, with ronstant atlr- 
ring till It la dissolved thm dilute the liquid with 
water treat II neiiHHary x ilh animal iharioal Alter 
and evapnrnti Mil thn uinaa la dry or till the leslduo 
i an bi spread on glass plate a putting the latter In a 
warm plan to dry 

Semi-liquid Belt Dressing.—Dissolve together 6 
arts pit ollnc 2' parts fl«h oil r. parts resin and 2V(r 
liartB wool guise adding 1 part mucilage and after 
waid 1 part of tallow mining the mlxtun Nov pour 
the main Into sultnble xewils and keep on stirring till 
It gets told Belt dressing In stlrks Is (oinpounded In 
the aami way but with the addition of 10 paits resin 
Rnd 7 parti rev Him The sheet metal rasea uaed for 
moldK provided with a stopper at one end should b* 
placed In a tub tilled with xvatir and the mass poured 
Into Mum Whin the maaa U (old the stopper la re¬ 
moved from the cbhii and the stick, now finished foiced 
oi t by prnsauii Thi sticks art thi u wrapped In tin 
I ill nnd packed In libeled lanlbonid boxen 

To Render Photographs Transparent.—Heat 10 parts 
(gtamines) of i inffln and 10 pailH (mbit i entltneters ) 
or llnsetd o'l till Mi mixture begins to melt and dip 
the pietme in il Then plan thi plitnre between lay 
ira or blotllng panel under presmiu tn remoxi any ex 
ie*H of Mu aolullon ITiotogranha treated In Mils way 
can hi ntlaihed tu gins* by nuans of 100 parts (cubic 
iintlmitiib) of a aynditlcon (liquid flab glue) and 26 
laitH (giamniPs) of sugar There are various kinds 
of paraffin having dlffmnt milting points, ranging 
hi Iwpm SB dig F and 140 dpg F It is well, there 
fov in order in obviate superfluous hoat, to host care¬ 
fully aud only till the paraffin dissolves and combines 
thoroughly with the linseed oil 

Waterproof Paint- 5 000 parts of (balk and 1 000 
parts or 7lne whltp slipped In T 000 parts of water, to 
whlih TO parts of slum have been added, mix with a 
glue solution of 700 parts ot glue in 2 000 parts of 
water eonatltute the body lolor Coloring Earth or 
metallic <olorn mixed with water To the mixture 
add 2,000 to 2 500 parts ot varnish and 7 500 parts of 
1'nseed oil boiled with 3T0 parts of pale rosin, 880 
I art* of litharge TO parts of red lead, and B0 parts of 
umber gradually adding 210 parts of rlnc vitriol, final 
ly add a solution of 350 parts of caustic potash and 
TOO parts of alum in 1T 000 parts of water After evap- 
oration of a portion of the water, allow it to cool 
After mixing with the priming add B per cent of the 
weight In petroleum 
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THE CHINESE CALENDAR. 

HOW THE CHINESE ARRANGE THE YEARS AND MONTHS. 

BY DANIEL ARTHUR. 


( ihiii torimir imif, life mil hH|>|>ln< s i< tin ( bin. .< 

I hi li mu viii ilu> hi Ik J.UI1 II will hi III. v. ir 
or 1 oT tin jii k ill imp. nil Hsu in Inn. It will 

il i li. Ho Ill i >mi of ih n ir il man hung Pit 

[/ u iiniin u li iv I it in ■ il into C iniUn iih) It 

i nl o tin v u tm'' turn Hi l> ginning of tin iiImi 
i Hi \ I low Imp hi 11 w utiK ri mil ns Hi wxirih 
n> kv ht m wan iiiiinl on il Miili Mm or lila m Ign 
Ij Nno |ho (.uni (Hi linn iilnn minis! 1 ) 11 imkis 

tin . n Ing ( liln v at I I oi 111 l tit m ii or Hi 

-♦ ih Mill ot in miiis Sum \iiiul hi alumnus 
in iki Hi. nils! ik ot assuming II at Ih till (Jil la 
i nnpi t il uni il ii tin < hm < hi> at i 1 ih* hi xi 

I. III. ixl.nl of I \ ms lliil 1 I. iv Hi v ninlllplv 

.1 hi HI mil old Ii nlilli H i li mid link. it Ihm 
" imIih oi III ( mi in. (I | I i I wlilih Is lln ills 

mm• in i (i inio tin "nil •" i i i 

’Tin on lilt I inn> Im (inn limit In til nssnnipt ion 
tlnl lln h x i| i ii ii v s>sl til h Mil with Hi» 1 1 Imi (f 

Whniif. Kl I » It t Insli id nl at tho I Dili m hi ol 

Ilia i.lgn i II < Hut In Hut (Milt w would ha> 

10 sa\ llial (li lining < hints j. ii win. Hi I Hi ot 
Hu 7 111 (Mli II Is riutt* will ( ilitldl h il liowi\il 

II il lln i> h s\hi m li Mil In Ih miii ’• 7 II < 

Mill t„ Mils out \ I) ilito I MO — I 17 This iiIho Ills 
il. mil. til Ion that lln cim.nt ivd. tuns trom isd 

I i. Win ii \( go i Tivv lliousftinls of w iih Into 

I! ( lilstrn « ol ( 111 nit vm And Hit ml i It » Inf. *«> Hn 
i M „r htnnlri ds (f miiis \\ In n 1 J.iklngli askul im 
Itli ml in tin (linen i oliMil a nfflti In \< iv link If 

11 might Ih i osslhl lint Hum vm H shot I ut Ighl 

MRtH h< hI i imnimli aild no no Hml tins, (hlinm 

m nil. m n km w how to 11 m Our |oll> (htinai 

hi holm mid dlt lonuil \N u li»« Tins wild In would 

I n> \nnil i tin illn i \lslt In II I I III will la th 

>.nr of Hu Horn l\l Kal oi (hi (Ih uni nl tin 7”Hi 

(Jili 

On lm .In nlflit 11 Mils month ot kiln inn is 
twelv stmi k oil N > Hi iK l> 11 111 mini of Will 
needs i thi 'Mli wn nniiounud and with il tin tn > 
>i hi di\ of Hu In I Inal 111m id ol l nil il soil s ( Iilnn 
nun V*r> f w of Hi i < hliuinn n living In out 1 Hsl 
nn Him /inn v hl.li In ludis Hu < ipilnl ul W ishlng 
Inn In tls /lv/ng lionmlnv llm nall/id tint til. l wn 
ushirink In Hi li Mat uni twill. IumiihIhUh II at 
lln (| In Hull hnnu . otuit 11 whlli Hi > should Ini. 
la <n hI>. nt ti.ln horns ittn (Iilnn Ain.rliun alnn 
urn. ipilti i io| eily ai Hml ( liln s n w m nr tUy Is 
Pi hi mill Kith Ih ( liln < in. nlmnt mil h mki i s id 
llu tnlt.d Stnt. h still nnt Inin to ill ik. tin unions 
miHl iki uhlilibtMti In® mi\ Hlmph tun llu ( hlna 
i in ( mint isi inosa il> I’m 111 ng iln I tin sun 
null d iil'li tl ir aim in i s and in'i minis nl San 
rrmulhio and then iniilUMd nnosu tin mlliuiit lo 
\ w ’oik Oil r (hiiimi n I* II (him anti tritihil 
nss I mol with Hi tin mid Hi n to Vw \otk 

a Hi Ml mi I nlstv I tinging th li nil ilti n il (ilmdai 
with Hi m A dal lint did ml li l| P n tf he woitli 
i hi! iu it Ina l> i till i 11 Huso tn inis of Iran Ii is 
m win n iluj Minn md units it V w A (i k llu imn 
( tiling off llu AH ml h I nuns delir tl that tlioso 
(( u Iiir tin Sim 1 i initHio had inuli t nit I iki In 11n 
ian and iiunilu l nr Hull dn 11ml llu t hid junipul 
i du hind Hi ot lu is ilmur.d Hint th Atlmti 
tin I i 1 i I ah 11 tlnoiif h two nlghtH sum. nil ii wllli 
i ut kti wliv. 11 lit il lad Ihm In lost a dH> o to 
ipi ik Hi III s Ih i in n w.rt ft n li h light is Hut 
wi ri Ming Imi n it ti j if Hunt li 11 Miof.nl/id t dal 
lit in mi pi i f Hi win Id II r. is no sp.iiil 

llm. win ip a Itli llm should la ollui l him Hint it 
should Ik slink in hi iiii uni of I hi wav )il»i. whin 
l.iisv 11 loig.Hul i ( >i Ip wi nl.l mil hi hot In lid with il 
llm is win it w i i ui wh i Ii Is nl tlm ismh mu hi 
In’ll Mill a few ihi! itloiis fir lo il ovum nn tut oi as 
llu Dublin nil slid It Hi Astrnnonnr Rujal at 
fr. inwlili pul tin llm ini fmlli r I rum homo It 
w aid git maid As nioi. (hlninun nnu to Amiri 
in i n Hi I'm itli thnn Hu otlui wai lln lug'i tnrt> 
mu oust ii usli fort til Ihi mlnoilti In s l tin dnli llm 
tn Hu Ailanili nlui. It has slnii tai.d without .nn 
1 dug known to in> bill i fi w (lilimn n It would 
i ms. hi fai h till for (Ulna to us H lntorua 
n i il tint* Urn nml in u ortnin Hons hU dots ho In 
n « nil olTlilal wav now tint it would li it mat ion 
i an nit to (hlnnnuTi l«uii at lionu mil itnoHd If 
1 ini ii Hunan Tung would lwiu. an oil i through tho 
(him 1 gutlnn nt WsHlnngton th it nil < hint hi 
Am. i It in lal.mlai print, rs loogut/. Hit now tstab 
li lit-tl 11. lfl. line and th.nforo follow Hip horn, conn 
tn in its gali dms and dragon finds Inw ad of anti 
i put lug th. hi hi a dai In nn ind* flnll. wni 1 nm 
lnfoi tin il by thi Hydrographic Oftke of tho United 


sint. 8 Nan D« piiilm.nl Hint (Ulna Ins now offli tally 
Iniiiigiiiiitnl in o.pl.d our I d.g hourly mm system 
in (hlna 1 his will of iohim h. slow lo i.mh loiul 
nut. hauls In l him hut as that ounti i Ih (>(1 dog or 
four hours wld hr inlioa is i mining < nst and west 
i ill boon s . tin tdiautagi i f llu hour /one hvsti m 
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Now toi a iionl on IU. miotnpanv ing illustrations 
lln Hijunii om Ih tin Inal shut or month of tlu. 
nhm iiuntiomd nt w uui and tin long (Ul Is n mm 
1 li it s. x ig< nary < vi h w Itli tianslatioim We will takn 
tp thi firHl month of Hu ( hints. mui and luter upt ftk 
ol llu (Uiloiih lot nml ton ol tin iy<li 

In Hu iippn light hand iniiiti of thi (Rlindar sheet 
mu will nollip fout .hnrmi.ra liny niPim nad to 
wild hit nml downward Ihi thm largir on.s to 
lm lilt 11 ansi ili into in ut moon sm ill ot flint month 
<1 dais AI tn imt nil msliiii ilmdarH an lunai on.s 
Hint lb to any at bn id on inootiM or lunations As 
this unit Is iippi \lmitilv Il'j days tlu Chlnpm ion 
s sti nllv mak. Hull niontlm J9 days and 10 days fnone 



of 28 or dl days t Iheir month alwayB begins and 
ends whin Hu moon lb b. tween the sun and the earth 
(the daik or new muon) Th.lr year begins and ends 
the sanu way That Is to say new year day is a now 
moon and bu of eourso must be the last day of the 
viar As Hi. ri an 11 of these new moons In about 
214 oquIn.Mtlal years or nay about 62 of them In Are 
fiars China roust get them all in to keep her seasons 


fiom making eompleto rotations China bases hei 
>. nt mi a twilic month oi twill, moon plan Thi add 
xi or int.i.alaiy units art whol. iiiiutths onr of whlih 
she miml add n.rv 10 months oi Ut us Bay twi.e in 
fiery hm yiars This m.ans that two yiars out of 
Liery flv. y.ara contain 11 months or say 181 or 381 
days th. utlui tlim v.ars Ik lug 12 monihb long (on 
Hinting of say 114 days Although Ihi 29 and 30 (lav 
month Ih planm d to kup sumoim (oritit bo far as 
tong peiiods me (oummd It will rfadlly Ih seen that 
within tluht flu >im (Vi|.s h.hhoiih go wrong niori 
than a month This loads to tin n.i.RHlt} of haling 
a hpI nr planting n aping Ashing anil hunting lnstiiu 
tioiib for i m ry v.Hr whiili pnitly mcountH for thi 
nuimious pagen In tin (hlntsi almanai IhlH curl 
i.us hook whlih has no adi/rlisem.nts and in Raid lo 
lime tlu lHrg.hl < lrc illation or sah of any book In the 
wot Id shows that Hu dobing year the ytar of tho 
bitd or (i li ki n oi roost, i oi cmk had H monMro eon 
lsting ol a Aiht month a trip RPinnd mouth an 
lnt. miiIho hm ond month Then (omi Ihi third fourth 
lillli and so on up to Ih. Iw.inh and last month 
with h is lenlly tlu thirl., nth This yiar .ontained 
IM days and began In Amcrha January Jlht 190*1 nnd 
will .nd K.hruaiy 8th 1910 Hut to imn. baek to the 
(Hlendai month the eight .harm tew othei than th. 
on. r hImu . ini ntloncd nu an hp( ond y. at of the pres 
dit hmperui lisunn Tung AI Hu Itollom of the cut 
Hi< line of 9 m.ans ( hrlstlau btyh 1910 ntariv The 
hw.r sit of 12 (harm lira n ailing tew aid the lift 
puan fonfmius ymr 2461 IIiIh gnat mans family 
name wab Kung and liln glvin naini 1/« We would 
riad it Mr Tze Kung (’hlna gam him a sort of iron 
orary title (allid Fit In ( hint be ho hi hi came Kung 
Fu I7t as his (ounlrvm.n kDew him 1A< havi latln 
i/id thin whoii pun..ding into (nufiulliH 
Thi top town nl squaxs show tin ilitys of the week 
h<ginning with Hpirlal sun woisliip day follomd hv 
Aist to sixth dais Monday to Sutmdav Wli> mnn 
I'ayb'’ Bonn nay biianu these wire tuvm original 
btais to thi (lilneai Othos i>olm out to us that 
t hlna hHB 28 nUllar mansions nuniland 1 to 28 and 
(hat the tth 11th 18th nnd 2>lh Of Hum wne halting 
plnriH for Hu nun and mtr.Hpond with our westirn 
‘tumlavH They weri also obHitvid iu am lent l hlna 
ih days or rist for min rh will as fot thi min Now 
we come to Hn squaris for dales beginning with the 
brat day ((himsc n.w year day) being a single horl 
zonlal llm or dash in fronl of which (to the right) In 
a fancy i haraetet wliiih mil lie fruly tranhlHt.d Into 
day meaning dny 1 (lay 2 day 1 being I (lash 2 
dtiHh.s and 1 dawhi s Tlun (omrs the box shaped 
ihawiter 4, the dlgitH tan be followed up to 10 which 
innHlHta of a irmw like a plus sign Thin Is the last 
numeral whirb has lo be preceded with the (haiacter 
day It bclDg assumed after that For 11 wi hare 
a iiohb and r daHh moaning 10 and 1 — 11 followed 
h> 12 a now and 2 dashes Hy following this plan 
u anlie st 19 (onsivting of Hie cross and the Chin 
ebt digit 9 Thus we have rtailud 20 which Is Just llu 
ri verse of the Chlncst 12 ihat lb to say we find two 
dashes followi il by the itosh This means 2 times 10 
20 Whm n small numtx r pi (codes a large one, 
It Is always a multiplier but when it follows the laigcr 
number ii Is always addid Twonty-onn usually eon 
slsls of thlH samn lomhlnatlon followed by a single 
dash making it r»nd 2 times 10 and 1 = 21 For con 
v.nlenre however a mndinsed form of 20 lo be used 
fioni 21 to 29 has hpen di vised so that these num 
bets can be construe ted with two (haraitera Instead 
of thice This abbreviated 20 consists of two vertical 
strokes with a Horizontal dash acrow them at the 
middle and a small link at the bottom This con 
densed form followed by Chinese digits 1 to 9 carries 
us up to 29 This number brings us up as far as the 
md of Chinese months but as we will refer shortly to 
the 76th cycle of 60 years, It might be well to describe 
these numbers up to a higher figure Thirty Is three 
dnsheH followed by cross = 3 X 10 Thlrty-ono Is a 
condensed form of 30 tho same as 20 with an extra 
virtual stroke This character followed by the digits 
l to 9 brings us from 81 to 89 Forty is square digit 4 
followed by crosses 10 = 4 X 10 Now for 41 to 49 
we are not permitted to use a condensed 40 Hence 
these numbers require three characters, consisting or 
digit 4 followed by croas tO and these two followed by 
the digits 1 to 9 This formula Is carried np unchanged 
to 90 when a special character comes In for 100, 
i hlrh wbon qualified by the dlgita and followed by 
numbers 1 to 99 brings us up in regular order to 999 
A i haracter for 1000 is then brought tn By procod 
ing it with the digits as multipliers followed by any 
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of the combinations below 1 000, It becomes just as 
easy to write a Chinese number up to 9999 as it Is to 
write it in Arabic and very mu< h enal) r than the 
Roman numerals Be fore Having the subje. t of Chin 
eao numbers it should be said that it is Just as per 
missible to wrlto a Chincao number in a vertical Hue 
as In a horlsontal one but it must always be con 
strutted and read from top down or fiom right to Ml 
That is to say thu Chin* a. numb r r >l is the Chinese 
digit 5 followed by 19 and then I written down oi 
toward thu left In either case it means G x 10 f I 
Refer now to the 76th cyd. the long narrow cut 
In the first column (the right linnd one ) an arable 
numbers for the 60 years of thiH <yd. In tin next 
(oliinm are Chlnosc equivalents whleh the read*i <au 
now write as easily as oura The next two .olumns 
an the 10 stems and 12 bramhes some times <u)hd 
the 10 celestial stems and 12 honorary hianch.M or tin 
It) mothers and 12 children In old* r ( hlna (he nfltni 
Hi a of the 10 stems meant the r > mtglnal ilituents of 
tin universe- eaith metal watui wood and fin and 
many other things too numerous to mention hen Thi 
1„ blanches or 12 houoraty <harattera nr 12 thildien 
meant the 12 patts of a mail, the 12 signs of the 
rodlae, the twelve steal men the 12 parts of a day 
(six for light and six for dark) the 12 months of the 
year the 12 animals Tlnri were nlso eyeles of yens 
leased on this duodecimal plan which wen given th 
names of animals as follows 



These animal nameH become synonyniuus with nuni 
leers Heme a Chinaman or a Japnncsc will tell ton 
he was bom In dragon year nr dog v.ir (locks are 
still running which strike the hour of the int or llio 
herse Express ms such as In fore, lioisc ot srtei 
hone* mi ailing befnte noon or aftci noon oi A M 
and P M are inuse Knll horse was exact noon In 
modern (hlna however these signs of the stems and 
Inane hen or mother und childten have come to rnenn 
numheis only 1 to 10 and 1 to 12 Tiny still retain 
one b> liable nanus the approximate sound of which 
Is given in the two columns V mi will notice that it 
takes bIx sets of stems to make a column of 60 md 
five sets of brauches and ua these five and six sets 
ovoilap each other on a sort of slide rule plin no 
stem or branch in*e ts more than once on the horizontal 
lines This makes sixty different combinations m 
pairs of stem and branch diameters, thus romilug 60 
twosyllable words no two of whleh ai< alike Thus 
the first year of thhe or any other sexagenaiy ovele ot 
sixty become h Klahlsu, the 46th of the cv«lo Just 
coming to a close Is Kl Yu The new year the 17th 
Ik comes Kong Bull The leest syllable of It means dog 
lfcnce the new year will be dog year' on the cycle of 
12 plan 

The reader may get tho Impression I hat the ( hlnese 
calendar is bo bad that it could hardly Ik woisi This 
is perhaps partly true but what answer could we give 
an eelnc.ttcd Chinaman if he asked us why wo adopted 
his anriont seven days for a week or still ueee his 
months in their sadly confused form of 2X 29 Ml and 
II days in such an liregulat older that we liau to 
memorire a silly rhyme to know how manv duys are 
In a certain month’ We could of course point with 
pilde to tht fact that Popo Gregory gave us a year 
which does not go wrong over a month as the lunar 
one does hut ltss than a day 

The ('hlnese or Japanese calendar clock shown Is 
drawn from fragmentary information and such odd 
paits as have come to the writers notice The hour 
day month year and cycle are set to indicate the 
( hlnese New Year as above mentioned The small 
lent hand or polntei in the cento Indicates the hour 
of tho rat (2 hours long) the center of which unit 
corresponds with our midnight There are many in 
foresting points regarding the clock prope r that I 
would like to siHak of here, but as the subject Is cal 
endars we will not d*part now The day begins aud 
ends when the hand Is at the bottom ou this clock 
Therefore we will assume that tho last dnv of tho 
46th year of the 76th cycle has Just departed and that 
the find day of the first month of the 47th year la 
moved Into proper position We look for the two 

nail circles marked “1st month” and ‘1st child* 
giving us the double syllable name or number of tbe 
1st day Then at the (op the two circles on either 
aide of the month character we show movable) charac 
Urs meaning first and small That Is to say this 
particular month has 29 days The large ring con 
taining the 12 branches has then moved one spare, 
bringing the New Year animal name Shu Into proper 
place at the bottom to read ‘ Dog year to those using 
the separate cycle of 12 But this laige ring is an 
Internal gear of II teeth or any multiple of 12 travel 
l»g to unison with another ring whlth tarries the 


10 stems but with teeth on III. nutei cdgi in tin i it to 

11 10 to 12 as compand with tht initrnal gcai Then 
fore It takes six complete rotations or tin stems lo 
each five complete ones of Ihe In am Ins II hIso lol 
lows that us tin stmt ling has made 1 ielutions and 
7 spaces It leads 4 v |o ) 7 47th yiai in is th 
largi ring of brain hi s his gone three times mound 
und 11 spacit il re ids t v< 12 | 11 = 17 ngiin lhl> 
brings th* 7th sl.tn Keng dlnctlv ovei th. Iltli 
branch Sill and with them two sing), svllibl s mad 
into a twoHvlIalih void we liuve again I m King 
Shu Ihe prisent vear 

Tin five pelts or at. ms and In meins which n 
hteaklng .nmpuiy on th. h ft show th. post In. y i th 
and double In ad< d artows indl.ntc how tins, slims 
nnd hi an. In s thing, parln. r to inaik tin. In. <om 
mg ears lh. Chinese niini.ral • ii th. leit top .oi 
in r of .a h spa. mdi. at. s tho nun.ii. . ptivul. in u 
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iath stem and branch wh.n they an use.l separably 
They g.L KKgn l together h< n hnwev. i to g. t th. 
sexagenar> p* rlod No odd and «vcn branch oi st.m 
ever tolnrld. but always ev.n Hnd ivm or odd »n.l 
odd In other words th. top stem always Jiuuim iv.r 
the top bran, h to s. let Its n. w parln. i Winn Ih.s. 
10 stems and 12 brau.h.s complete thdr 60 dill, nnt 
partnerships the 76th cycle of 60 yeais will In com 
pletc Then the horizontal wheel at bottom will mov 
to the next cycle bringing the Chin.si numb, i 77 on 
the center line or as It i.ads by literal translation 
" times 10 and 7 This same order will continue up 
to the 120th cycle or 2 X 60 X 60 ^7 20(1 y.ais fiom 
the beginning of this system This whole luon.dliig 
of course depends on keeping th* machine going and 
attending to the Intercalary ionn*rlions to keep s. a 
sons from rotating To repiat let us sav that thlH 
calendar reada as It now appears In ihe Illustration 


lot limn of 1st Itaii if l\l month tf •') thins if Ih 
i'lh itirti <>f lh• ttlh n I 1 1 i i it ms whleh Is also 
tli. 24t 1st or (oiihiclii oi mi a.| v.ai ol Imp. 101 
I Katin I iing oi Hi. I I ih vmi bv tin s.xag.nmy 
svst.ni oi 1 (i07 fiom th. inn th. Yellow Ijiiipil.il 
llwang llUHi.nd.d tin t In cm. It In ilso iikihI n.ailv 

i sin luted w ith oui v at I HO 

Kelt i to the innulti sp h tw<< n the clock Mill 
ind st. in ung Thi. s| a his flv s| ok. a which ill 

vld< tin world into th liv. oiiglml |. in. ntn las Hit 

hill. s. hiipp.is.cll I iltli W.lil W it i Wind 

and Fin *H« afilniths in .xti.m.s ot . uili ai 
U a n hill m mount iln nnd hi i hv.l 11 Id o pi till 
An til t\ll. in. Hr. A nil an implem.nt of wu md 
sin a cauldion an linpl* ni nl of pnn. Wain w is 

of two kinds nmgh billows or w iv ind pls.nl 

ir.anis 1 In v ur. I n nnd An i Wood <oi 1 t <1 or 
/ ah ft lusvv ti Htid 1 in llg lit hum lion Fli w is 
n id up ol l‘ni i sott of 11 inn nnd /in/ nuniimg 
llglt llnse ten stems nit th l cull it Ih ) nil / mil 

li a oi pcslllv and o gel lit <>i xti in s I th IHo 

I. nn nts 

111. twelve sl.ins in ti..|iientlv us. d as the 120 
i mill, hoins ol Jipsn \n I ni llit is midnight 

ill l (o minutes of It ni us .1) I In sixth t< in in 
Hors, then foi. In ..inns noon lull not till th uil.ldl 
lias In ii l s h d I Iml Is to nv tin fnsl hilt of 

Horse is still ton linoii lh. latt i hall Is ill moon 

and tin ■ vn I mnlill is full hois, oi true hoi so m in 
mg exit t noon W In n tins. 1_ stems an used und. i 
111. pi op. i mil. il to r.pr.s nt th. si us Hat In 
uinnh T iiiii 111.1 ll.us Mint pin Wh.n w. eoni to 
Ih. tw.nlv Ight st II u mansions liowiv i th. slims 
mid hi hii. In s in. 1 ild isl.l. hr tw.ntv.ight . harm 
t is vvhl.li Ur ( u us In his ( Inn s Tin m lit sup 

los.s loh. in indent film ot lh. lunitlvn lain. it 

v as iiojnrlv m.isui d I mi nuu Indln d to think 
tint it whs n snl. l. si lull it Ion taken on th Ii ml 
view ol lln linlv.ts. making i y.ai of I s .liv 
months ni It 4 dnvs aud t ipilrlng oiilv on. lul i al 
aiv .1 iii.l two 11. iv f.mith v<Hr 


WIIAT IS C-2NETICS? 

Wi ii constantly conliont.d with .pi.Htlnns in 
which vvr have to think not nnlv if tin i.lv inliigi Mini 
Inn liu ss ol those alive il tin pi s nl monu nl hut 
ilso f tins, mil vd lioill wlm will sum id us on tin 
< Hill lln* dtdsl ll if tins, qit st| ns I on. ol th 
most lm|.itant md liiiiilng subjects wliuh i ill h 
lilt htfu. ns T li v ott n crop up tu hgislitiou nnd 
vd vv. are quit, mitl 1> lo anevv.r th in 1 . ius. ol 
tin v iv little kniwldg vv. p. s sH.fth livvewhiti 
gov. ill the liunsmlssion f dim t. is fioni g. nc i it tun 
to gem iltli n 

Th. int lists ol fut in g mi ill n oft. n ipp u Ii 
1 m In ronflld with th mini, tint |1 ism and htppt 
ni ss <f th living md vw u . mlritit d with th 
quest! n win tin i w ought to g)\ wiv lo om own 
hum mi Mid b. n« veil. n( f. dings, i wh.Uui w. ought 
to s.t oui t.dli and deal ruthl.sslv with n nnniliei .1 
|..i|l wl i must npp nl lo mu pit v 1. t liv sav Ini 
tlu in Iroin dimlnitl.m w. hIi.iiiI.I hung ilimit an tu 
ii.us in Hu niimh i of p oph who ii. mull, t > boll 
• lull own md so wnk n th. iiHlion in.l In uns lu 
th. n M gin. ritlon th. difimilli s vvhl.h w. s.t out 
to .me W« do not pi .mount. anv Judgnunt oil th s. 
questions w. iun.lv wish l.i.mplu iz< th liniii.ns 
th. trails., nd. nt inipoiI in.. from th huinin i olnl 
d view of th. m\ stigntI oiih whl.h th study ol lh 
qu stl.in ot . vnluri. n lias . ius. .1 Idol, gists to . mv 
out Into that most diflHiilt of ill sublets hi l.ditv 
md of obtaining .1 hi Id is ij| oi th sulij d Du ■ 
in <l.m. utniy . \impb s inel th. v might In lingdv 
■del. d to fi.mi oth i Inimdus if /oohigv hoi h ns into 
mol.igv tuiii lac tiuni iml phvsl.il. gv <t (hi gu \t 
piadl.nl lulu, v. in nts whldi liavi loll w .1 from (ho 
l.iognllion ot Hi fad ] sslllv ippii.iniid In om 
ancient dvlll/aluum Iml in mod in llii.s Hrsl mid. i 
toud by lla.on and Ius .ompi is th it niilm tl |1 
nom nil cite m Ihinisdus and winiout i I i n to 
lmiu.dliit. iitilit v i rop. i sublets . f minis mq ilrv 
uni I lint all piogr.ss most hi ticsel on 11i Ii Ihnr ugh 
and aieirah lnvi .ligation 

A consideration of I 11. ine h inir il pi Inr 1 1 1 litv Iv 1 
in v ihi iollstliidl.nl ind tli. dulv i quli .1 1 id lo th 

ndiislon says a .nut. tnpoiniv thu detil.illv i i 
at .1 stop valv. h offer nmnv a.lvnntig. s is . oinpii I 
vlthlh. hand op. ml..I type Iluv . m h i ml I fi n i 
mt i nlnt nft.n permit a slnipl i laving out ■! | ipnn 
nnd In tlm. of acrid, nt milk It jtossihl t > shut . ff i 
v »lv. that might oth.iwlsi b Inn .ssil I on i ount 
of fire escape of steam ft Th slo| | tug and stmt 
lug of large units upon shod noth e xnelltel hv 
motor d liven valves t> r th laig. . \linust piling end 
wh.n Installed bdw hi lh. 1>olhis mil sl.nm li i.l. t 
or Ihe headei and th nHn ami h iwcn s tion ol 
tho l.nd.r they . iiubl hi v hunk In tli piling to h 
Isolat. d at once oi mv olli. i tioiihl ihek.d In los 
ing switch.s whl.h nuv 1> sihiitel a °if .list in 
away from tlx piping 
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INSECT PESTS IN AGRICULTURE. 

THEIR PRACTICAL UTILIZATION. 


Ini 111 if| uit wliith niimh to iiismIs in gtniral 
t jiirftill cl l.\ tin i n ikii < iimiuii 1 In tin many In 
hi t i in ml •. i f || « i «i y. t at I 11 it in linll and 

tm t tin III hi uni mil i n \ \ i mi Hu in 
H ll H till | | V r till Ills IIIIIMI 11 Hill llllinsltll 

inmil I lil 1 1\il u ii in Hi in i i it Id nsullH tn 
iii in utMiiii i. iii Hu liihttl i it instils ate liiiln 

ilium 11 s nil | i ui I In Ih Ii until id tif dink vnrv 

» lili tin i Is sum Ilk Hi 1 ulybli 1 Imply e ip 

inn mil l< i in Hull i ii v w hilt uili is lit thilr 

vg in in npiin tin luvi inti i kkh of tin n vlilliub 



I Ik 1-1 Intvi of Ciblmge Moth Op in t] It. Show 
I’mnsllli I n\i if Ii tin union Th ItillM""') 

I hi mill I in i In i Kins fi ni Hi skin ol 
tiuii Diid lion and si inulm (oiooiih 
Hi slili Ii | | Inn ii in i hi b tv (Iii ttl> 

MiiMilft *1 ) 

/1 Irasluhm foi cxinipb pl i s Hi if l In t lm 

f,nll Iiihi ( I and pit \ t ill h Unit liati liiuy, nil nun It Ii 
I I UII10I1 111< H (ll pllhll Hull t hKH III lilt lllllll s ol I alt I 

plllaiH whicli an till n iln liv I hr Inn t w liU li 
Ihhii. riom I Ill.Ht ( kk m 

for the puriKiHt of dinliniiny, injmiou Insects Hu 
liiftaltd jil nits bum lies 1< i\ s ni fi ui mi ofttn di 
slioyt tl alhti I mil Muisliul an < nun til niitlioiity on 
tills Slllljlll lllltl till II 1(11 (it lilt I lllllll illhl it lilt tin 
t ninliiil IliK 111 lilt IniiH Instils lias [oliiliil (ill Hull by 
t Ii Is pi IK I lit wt also tiihlin) din niliii il ill 1 It s Hi 
IiihkI pntasltih (or i viiiii It laiiniis lam In t ii ml 
visdl to it moil tilt alulililt fioni Milii lit Ids 111 ortlt i 
In lit ni i n\ llu kiiU Ilv tfi uli mi a) but llu lilts him 
dlsapptnud Ions In fun liuml linn ulilli lit stub 
bit ntn\ at 111 • onln In pai tsllt uhhh Mould lint il 
Hit kill tin libs of Hu tn xt hi ison A slinllni t xiini 
pit Is nffotdid bi IHpt >s i in Ins t Mliidi Hits In 
thu Kialn kernel Kiiffn has proud that tho piatllit 



(If .’—1 and 2 Suit Instels (Itmin), 1 Stale In- 
nut Mitli I 'in m-.it It I an i 11 \ i m I Sol Hit 
lit It sit lif, I ws on s il Inmil-- 
si i in i siaMitn i i 

ol burning (lit Hut 1ml ti in d ft its ll«- oun object, 
lm tin | ii | in muinnll) In build In t hi (tilth and 
mil pups thiil Ipu Ih n In hit < il hr pin i Iti s unmtn 
in th Mum llininns Hu sii m thiufoi iniitlv 
d ti i ih ii i it s of th itijniloin- ifisttt Dt < ui^ 
I iilti. ohniitd mum It hut union 111 s unerring Horn 
I uds til i| | It brint his mIiuIi Iiiu] It in Hinged tn do 
tui Hit <i| pit ninth htiKMsItil kit plug Hit buds In 
tut tl 11 h t|s nnlil all tin u Inn union Hits should 
iiiu out lu ibis mu In si iii il hiiiI it Unhid from 
i l iii it Is ol siiik tl buds iiltiit iitioo uhiuuinon 
ti s iixl m tdi iitnlli d hint d itiort than 1000 apple 
i i th lit tit hi kt 11 lint of ft h lit it ii It li the Ir 
I iii itt s tin toil, h tin point slip in boxes pioilded 
w It h oi tiln.s Ini is inotiKli to i«■ mtt flu paiasites 
H ima|i I ut ti o hinnll tn lit tl m is. d bv 111 ( n hy 
In buHtilllih In tin \iar ikh! nsl Hit distinctive 
Sin lost' stal md olhei spttlts ot \spnlohn It Is 
nisi mim to uit ntT Hu ltiftsltri bramlus In Mlntrt 
No otto i uuasuKR art rtipitnd for us Hu sr ll( In 
t l ft id onli on lllloK plinth and an Incapable of 
motluti tint statu oil tht tot Initmhis nhtle tliu 


paiasltih m lilt li f(td upon thim fly tank to thp or 
(htrd afti i inipition The utilisation of intamopha 
(.oils (i InsttHioroiis Instils Is little pratllstd tn 
I ui opt but In Ann ilia nhtrt Hit siit.jeit has been 
In moil Hioioudily Hlinliitl puiusllns have b<(ii tm 
I ot it il fiont Hut nallvi tountrlts of plants infest* U 
ullh Itijni Imih Iiihi ■ Is 

A rtmuikililt IiihIaik e Ih that of a Rralt instil In 
tiodutid fioni Austinlla Mhliti nearly deslroytd the 
eirangt and lnuon plantatloiiH of California A com 
mission Mas hint to Auhtullu to snaitli foi paiasltes 
of this stab Inmit A pataslli was found and 100 
ipt t lint ns mi it In ought to ( nllfoniln m)k re they mill 
ti | Ih d so i ip telly tint in tht following ytai 10 000 
puiisltth licit dlbliihiiltd mioiiK Hie nunurbs and 
In a it n iinil a half llu stale whs almost innlhl 
Int d iml tin plantatleins wen saved 

In t niploiI iik pniasitiH for the destiuetlou of In 
juiioim instils tht nuthod of pioiiduu nttissarlly 
inrbh Mlth th* speiiis Mhblt Is tin objetl ol aitaek 
In Ann rb a foi Hu put post of i(.minting Hit I Iparld 
inollih uhhh art so ih strut tlvt of fiult uud foust 
(ms bundi ds of thnusinds of ncbtb of taterpillars 
of 1 1 puns I nnni i) in in stnt inch m Inter to a lnhn 
i ni ot i In Itohlon, which h> Unvoted to the piopagation 



llK 1 Tm Ik Infested Mlth Scale Inseet (Aspidl 
11 us i „ \s| idiot us s pu it d fioni Its Seale 
and l*iipi of Its Pm tsltt AphiUnits 1 
A pit linii-s l(.it ally Miigtilllecl 1 

and Hlutlv ol peiabilts ol inotlm flu parasiten arc 
reattd In boxes piovhbd wilh glass windows through 
whUh llu lib pi ot (bst h and hahlls of tliu Insedb ran 
Is obstind and gluss tubes with their oult r t nds 
I luggt d ullh totloii art Instiled in opening), In one 
Melt ol tin box trig H llu pniasltb Insists aflt i 
l npa11111 hi ek tht light and fly Into tin glass tubes 
while lluv inn hi t xanilucd with a magnifying glass 
Thibe laiabltli Instils an omdlnits found to be In 
festid with pirasltcs of thilr own In this mi the 
tn ids md tht li pu isltcs or the lattei alone are dt 
htioiid llu Inst its whhh nil fru fioni parablles 
aio st | it 111 m i ty oi kipl foi brctdlng In older to 
pint nt llu dtuHi mlnition of the non Indigenous hyper 
l maslu t Mhltb txiislonillv attnmpany paiasllb In 
suts bint flora foriIgn (ountrbs the rooms ate kept 
i an fully dosed and are provided with double doors 
When tho usiful imrusith Insula have the breeding 
cages they an uHuully not sot completely at liberty. 



Fig 1 -1 The Parasite Tncyrtus and Eg* Clusters 
of bp into i Moth i The Parasite Depositing Its 
1 ggs in Those of tlu Spinner Moth 3 Lai va of 
Splnm i Motli Containing Eggs of Parasite 

but an (onflmd either tn large iages of line wire 
gntt/c built around and over trees whh h ari greatly 
inflated bv injurious Inserts or in smaller (ages ion 
strut ltd our shiubs when wwh parasite. ape i lea can 


lie proftagated separately Tn this way the develop¬ 
ment and lm rinse of cadi spiiles tan Is observed, aa 
In the Btudv of badeila bv iiuans of pure cultures 
German untoimiloglHls hue not quite readied th# 
Amu ban standpoint Prof Tckstdn for (.sample 
iviltcs Tin usi fulin hh ol pnrusiti s Is confined to 
maintaining tho gonural bulanu In naturo They have 



Fig Binding f age for Parasitic Insects 


no economical ialtu for they do not nbandon their 
hosts until thi latte i hau tern hid the pupa Btage 
after eating thiil fill and tin lstvi whbh tseape tht 
latasiltH sttffle fnt tin piopagutlnn of th injurious 
spei It s I nisi hau 

FLAML AND OZONE 

Tnosi who ait laminar with t.ht tills txperiments 
in tht chemical labotatoiy may hau observed that 
-when a tuls (ontnlnlng (old walii Is pluud in the 
flann of tin Htitisin lmtmi ot bettor still, in Ihe 
fnnr flame of tin Ixirn hiunn a Hindi stiungly re 
srinbllng o/one Is itnlbi ibb whin tin tube Is re moved 
quickly fiont Iln flame When the liquid gels warm 
Ihe phineiininon ceases Ihe subject has been duelled 
mote rmntly wllh (lu new of obtaining definite re 
Milts and theie appears lo be little doubt that o/one 
I Invariably present in flames Tn the ease of Ihe 
bidioge n flame the prise nee of o/one Is proved hy the 
action of the flume on sllwi A vigoious current of 
hvdrogt n Is ignite data narrow jet and only thu point 



Fig 6-1 Male Sponge Spinner, 2 Female Sponge 
Spinnii t I ait a of Sponge Spin net 4 Male 
Golden Tail, 5 Fi ntak Goldin Tall l*ay 
ing Eggs 6 I jiiva Golden I all 

of (hi flann Is uhi d lo touch ihe Hiller A black fUm 
of oxldo Is produeid whldi Is most Intense where Ihe 
silver is In (ontact with the hottest /one of tin flame 
0/om Is not found ouialde the flame for the simple 
reason that It bteuks down lu Its passage through Ihe 
tones of relatively low temperature Therefore from 
a practical point of vliw Intense Harms would hardly 
sirvt tin puriHiso of ptoduilng orom nor can it be 
supposed that tht pi esc me or Intense flames In a 
room e an be a source of orom sufflritnt to be a means 
of rtmoving the Impurities of the air hy oxidation 
Tht ornnn and In some eases hydrogen peroxide are 
merely an effect of the high temperatures of the Inner 
/ones or a very hot flame Tn some cases tho ozone 
may esc apt being decomposed as bv blowing a strong 
rurrent of air through a lube into the flame of an or 
dlnary Bunstn burner It Is an Interesting fact that 
osons Is pTOdwed by ultraviolet rays and the hot 
flame of an atmospheric burner working under per¬ 
fect conditions is rich In these rays The ultraviolet 
rays are probably the sourte of o/onu In nature the 
rays themselves of course, owing their origin to the 
sun — banc* t 
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COMBUSTION AND EXPLOSIO N.—II. 


A PRINTER ON EXPLOSIVES FOR COAL MINERS. 


BY C. 


Ah hay bo Infemd from what hns already been said 
a 1 hi*k< number of Hubtelaiicc h un known and used as 
explosive h The um long)st known and uwd Ih gun 
powder w hit h has nitainly been mud him a early iti 
the fourteenth eentuiy This lb ntnele l>\ lnilnmUly 
mixing 7f> parts of Indta saltpetei (potassium nittate) 
with 11 paita of ehaieoal and U) paits of stilpliui 
Kadi of these Ingiedlents Is mound to a tine powdei 
and then they ate giound togethei while moistened 
with wate i In tlu ptoporllons given until the mixing 
he complete 'lilt nutulal Is iiiessed into takes which 
arc then btoken up Into mains which ate dried gland 
by tubbing nnd sotted bv the nld of hIovib Into the 
various sizes 

Formeily this India saltpetei povvdot was used both 
In guns nnd In blasting nnd while today some of It Is 
used In blasting the lugii p*ul of what Is used In 
thin eountrv unde 1 I he name of blark blasting powdei 
Ih eninpeised of 71 pails eif ( Idle Hilt jut i (sodium nt 
date ot nltinto of oda) It putts of eliuieoul und II 
paits of stilplttit Dlls bln k bill lint powdei !-> niadu 



ttHAIJSN OF BJ.VtK POWDKK 


In a tuamiei similar to flint de mi died tor gunpowilii 
but lcsu time ts spent III making the mixtiue ind the 
chare oal Is usually obtained from eouriee grained 
wooels The Chile saltpeter will supply more oxygen 
and supply It more easily than the luella saltpe le i and 
therefore la a better and eheapei oxidizing age id hul 
tho Chile saltpetei be not used In the' manufaetore of 
gunpowdor because when it is exposed to midst air 11 
takes up water by absorption from the air and Ih 
conics wet, and powdeni or other cxpluHlveH In which 
this Chile saltpe.il t initiate ot HCHtai Is used likewise 
take) up moiBture when exposed to the all and become 
damp so that tt Is difficult and some times impossible 
to set Are to them Ax gunpowde i fot use in Runx and 
flroaims must often be kept foi a gnut many yeaiB 
and yot always be in suth condition that It ean be And 
at any moment with certainty this piope rty of ahecorb 
Ing moisture from the nil makes the nitrate of xoda 
unAt for use In gunpowder, but blasting powder Is not 
expected to be stored for years and In inagaxlnes at 
mines it is quite possible to store 11 for a e Idle so as to 
protect It from exposure to damp all Iiesldes by 
pio|>er management tt Is possible to obtain this blast¬ 
ing powder fresh from the manufacturer and uso It 
promptly while In that condition, hence advantage may 
be takon for iiinnonili use of the superior efficiency 
and choapness of the nttrato of soda in I he manufae ture 
of blasting powders If we keep them ritv 
Black blasting powdn comes into (he market In the 
form of grains whose* edges have been louuded off by 
rubbing together In a revolving learn 1 and which are 
usually coated on the Hurfaro nr glaze d bh 11 Is le rmed 
• AtMtnwted Dam Bulktlq SB, pnWMirel ley tli t idled HUlcfko 


. E. MUNROE AND CLARENCE HALL. 


Concluded from Supplement No. 17 BO, Page 106. 

with ginphlte oi bine k lend The object in rounding 
and glazing tli gialns Is to lenelei tin in fm tunning 
ind the glazing also se rvew lo delay some what the I ek 
ing up of moistvire fiom the air by the gnlns 

The powdn Is divided Into grades ne ending lo tli 
hize of gnlns Is Si painted lllil collect el ley sle v s ot 
iiiffeient hi 7i s of o|eiilngb 1 In si/ s mist liemillv 
eiffered for sale aic called (( C r It’ I'll and 
I FFF Of these CC repieseulH Ihe iHigest grains 
lbout one half Inch In diameter and FKKF lepresenls 
the smallest gialns about oULblxtuutli Inch In dlum 
rlci The relation be t we i n the It tte is elestgn el Ing the 
sires of the powdei and the hie vim lev which the dlffe ■ 
lilt blzes aio si paiateel Is shown In Ihe following table 
lielatlon Hetween Sizes of Black Blnstlng rowdn and 
8e painting Sieves 

]>i un I r r It II 1 III in f r f U I 


IT 


1 


I rr IS hull I II in h 

1 FIT 1 It, Inch 1 »x nidi* 

10 get the l> St |i suits in the Uh (I till | level, I III 
Idnuting the gialns should be of iinilonii size ho Hut 
the mine l h l\Illy dctcimlii d I lie best l/e el cling 
may hive iiodlffieultv In lepinllngit l nlmIuiiat Iv 
not enough can is tak n hi sepui ttiug ih gi mis tut i 
the dlffe lent sizes aud ) in lira hav upi e ai d tu tli 
mmkt 1 In which n e n Id table uiimlx t ot din i lit 
sizes of ginliiH w te mixed togeth i so tint lli min 

I is ohl lined quit dllteiellt 11 suits ti 111 Ills dlff l III 
HhotR In the Mime inm of coil with tin sin gi id el 
powdei Meiieov r wher luge anet snitll gi till ot 
powd r are mixed In a ehaig Ihe tin gi mis wilt I 
Iminftielv nun pioduei In hiiiiiing noiigli pit tu 
to throw the huge Ktulns out Into (tie mm wh i th 
um sc t tlu gas aud dust afln I Ills iimk s sue h ii mix 
Iuio of gialliM a elange ii us one in use 

11 has alnndy bun said Unit mam olhci mihstan s 
be side s India saltpetei (potassium nltiat, i tint < Ini 

altfli te l isodium nitiate) an known wlile h < inluin 
oxvgen In such quantity and In inh inann i lliitl (lie v 
may be us d as tin oxidizing <tge ills In lei mint \ 

I lo It s Among tins Is tin siilistinee kn \n ns i 
I tsslnin i lilm tt Moie than on, bundled v> ii tyo tn 
e mlm nr Fie in h e In mist showed that win u 11 wn 
mixed with rnmhllHtlhle Hllluetniwes t most poll u Mil 
e X[ lostve was pindui el bit tinfoitunai Iv this mix 
tuie was found lo l>e» so sensitive to file lion blow 
and Inal as to ineltngn thee ltyrs of those who sonylit 
le handle ind use it Many of tho liilxtiu, pioelu I 
with potnssluin ehloinli are ho (rhv to pie pm an t e x 
plode with Hinh violence that a glc it mtny | ise i 
have tieen templed lo luak them hilt until leecntlv 
all those that have linn devlbid have Impii tejeeled ts 
unlit for use In cause they wet, liable to elesliov tli s 
who atteini ted to uink use of theta It Is found how 
evei that when city and Andy ground polushliiiii 
chlorate is mixed with a body like stare h and with oil 
and othei subbliutees an ux| loslvo is pioelueed tbit is 
lairlv safe to handle Mlxtuiea ot this tintuio hnvt 
met with some umi In Kurope 

Alt niton has also been tailed to tin fact I hit when 
puilde.il dry cotton Is tniniused in nitric add In the 
prop, i him rer tt Is i hanged Into un explosive Hub 
Rtanee (Plough reaction with ihe nttrlc tdd When 
we wlthrtiaw the mnOHS entton fiom the nltile te Id 
wash it thoroughly tu remove uiiv add tint sticks tn it 
and then ear, fully dry It at a low t,iii|H ruture the 
cotton appeals uudiingeil to tlu ex, eve it when ixiim 
hied nioht eaie fully It has howevei become t little 
handi to the touch When nibbed It lie ionics e In til 
fed so that It sticks to the Anglin and when a Hum 
Is applied to It It IIhhIuh off with gnnt rtpldltv In 
practice a mixture of bulphiuli add Ih used v Ith tli 
nitric add In nitrating the colton Bv \urving the 
strength and tlu proiioitkms of the nltile and Hulphiin 
acids theli Unn>erntun when the eotlon is dipped in 
them and the length nf time that the cotton Is hi 
them we can get a number of dlffe tent pmduds van 
ing In the i tie nt wlildi they will hum mil In III 
degres to which I he v Ble gullible III xiiIihih solvents 
but evciy siich proeluet n suits fnni tlu n plan mini el 
more or le*sH of the element known as hvdtngen which 
was present In the cotton by nitrogen and oxvgen (In 


oienlee] 1) he formula \0 ) which ennie fiom tlu 
■ill lie tele Snell ii pi mill I e let t ne el h\ the i lion of 
Ihe nltile ii i I n Hi eolliiii will Hike fin aud hum 

ilit mol is It v tli gt ilei (h numb i ot \(> gimi|» 

lint hnv i ill I I Ii V lit e y n ill Ih tloll \\ IIIIV 
f i eoiiv ill n elix til tli v u e is | induct Into two 

1 is III e veil Ii •>■ mi ill I w i ol th s. Ml 

l i mips ai e ill d l v i will i till liltie llili 
i collodion i >tti n tiiel this win Ii out tin tin gie tie i 
iiiinbci of the M> gimi|s ii known ih gun eotlon 
the nnuiit ic tm it gun oil n th e iv stiongest 
iiiii mill sul| Iiiiii in ills hi us d Ml i ttie piodmt 
his hi c ii wusli d si is to iiiiiov most ol Hi in Id I ■< k 
i tig te it it is | nlj e el eilnl w I inti a till piwd I in i 
mat him sti h i is us el m | ul| mg pup, ■ stock tiiel 
veil, n the gun e title n Ims he n w eslie el III this powileieil 
eoiidil 1011 ho is Ic i men Ibe lint times of mid it ih 
uiolile <1 min lit h ks e i si I kh mil Is use d as nil i xplemlvi 
ill Hill foi ill 

Mtioglvie tin Is i i in illiv lowly i unning give e i In 
into a nilxlmi of th sliongisl mine and sulphuric 



MIX JM Kh ol DIFF.I lit M s,]/] i> t,HVI>N Ol 

III \( h Id Wl |M, l*i »\V 1)1 K 

ids Hi wild 1 Ing lined mil k |t tool dining the 
I ii" s or mixing Th le i tl in w hli li ink h pi i 

b tw in tin gly nn and the mill a id Is slml ai to 

lint whlih luk s pirn with tie oiton A i i Mill of 
tho icattlon NO gtmips fieni tin llltlle l id lepUn 
h veil eigen in Hi gin e tin mid ill mild sweet liHrm 
le sg glj e iin is Hu n I v lung d ini i Hi | owe itul and 

dangeiniih \| Insln inti glv ltn Nliiogluc iIn l u 

ifltlie i dn oil lik li| Hd Mb a )iu It Is 1 ir 

1 ss lint is it ippe us in lIn nnik t it I usual! il 

y llow H Is semi wlinl poisnui us in I on an pnls 

nnl bv it n t nlv Ihtotigli lb m util but ilsev bv 

llentllllig Its vn I o bv lllowingtl liqtil I l t I It 
Hie skin A elt l i r It Ion lung tli tip tl th ling i 
v ill usually hihii pi hIii l vie In I lie ilia h I ll l 

lalelv IlliJHl |ie 1 suns Ivse 111 li s u llive ness lo jot 11 

lug arte i repeated mntiet i tl al tli v e asi to h iv 
ih, hradmlu but ll would still h elingiiciih fit tliih 

I rsons to gi t nnv of Ihe nlti glv iln Into th noiitli 
Nitroglycerin mav fie z atl i ti ex|o ur to i t m 

II ratine nf r 2 di g F and it u let 1 time el 1 m fore ll 
nn he pi opt tty us d n m \| 1 iv 

Be mg a liquid nllioglxicnil is p nllv ding mils 
fe i ordinal v us, !>■ ansi it uinv e i| e li m the inns 

it ether vt steel In which it Is ii 11 d c i ton el and 

iitn off to consul ridle ilist in is «n is to in n is, th 
i h llle e S of lie (Id til il explosion hv l lew ill lilctlot! 
or hent mill nisi I nil e It in iv e t i pt i 1 in I le te 
hole le xk mil ill) i vices m hi iii hi Iln in I ind 
w hen file d i l\i hi t t un le hIi lid i s ills III I i < elm Ing 
(lie mill elle ol Hi III e ii I tl T x veil n I e is off l d f r 
use ho ninny me Id nts ne mu d tlx tl in tv ciuintil h 
bv law forb ide Its us oi m unit te lute \' um I ic 
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w-r prt ve nt a liquid from flowing about by absorbing 
It lu « potoim body, Ukr a strange Ibis has been 
■li m with nllrtglyterlu and the product is called dy 

i milt Dyimn Uc i (insists of nltroglyrcrtn absorbed 

ii i iilld in Ii called th* do]K Then nr« many 
n mill Oiii of th« laillest known and used was 

i noli by absorbing the nitrogen rln in powdertel rot 
i i Htom Ai the rottm stone rould m Ither burn 

i i xplodi It was callid an liiat livr do|H and thero 

ii h vual vuli lbs ol ilyniniltib wilh lnullve dopes 
(ii tin othd liund nilto|,l)(iiIn may b absorbed In 
iiinpiviilii \« III himpowdii i x) lodes oh will os 
tli niti»a,l>i iln win u tin dynamlt Is tired tbo 
Kuril i ml r Is illid m uillvi dop rhuc aro a 
Inif,« min b,r it dynnniltiH inadi with aetlit dopes 
aid with vaivlnf, iiricntagis of ultroglyee rln Thi 

i hi I ml straight iljnimllt iihi d at the Pittsburg test 
n t hi til in nay b tak n \s an t xampli of a ilvnamltu 
with m n<In do)u tt consists of Mk following 
toniposll Ion of Standaid Straight Dynamite 
Percent 

Miioe-JV" rln 40 

Mlfieilt it Hotliiin 41 

Wood | ulti If 

t aklnm tarbonato 1 


Simo II Is a lleiuld nitroglycerin tiki other llquidr 
ii Is m i miIvi nt H,id It tune Ih n found that unili r 
< rt ill) (iiiclitlons it inn cIIhhoIu soluble nltroeeilu 

I si mid tint th inl'elur IIiiih fount d will t I Ion 
lilh llkf nniHH In Hill wav or HoinilliinH by tin usi 
tl ill ei lohiiits nNo th siiImIbihi known jm ix 
pl slv Mlatln u- foiuuil a sulmtan i Hmt In Mini 

II Hp is Is teg udi d tis tin mot-l n eul> Id hi ‘X 
pl bit i I tow it i It Is too powutul fir oullnaiv 
ih In blasting and it Is therefore dilute d by mixing 
Ii with a do| hikIi is the nllial of soda md woikI 
pulp mud In straight dyiininiti Tin mixture o 
funiiil Ih known is gilulln dynamlt 

It Iiuh ilrindy been aalil tl al iiitmglyii iin whin 
ixpisid lei in limit tlnlii I nip iHtill a will tuit* 

I h nun III i \pliihtvi g lalln and gelatin iltnimlte will 
also linn laiauHc nil if them inntili nllioglv (tin 
and like nlti git tin all of tbise siibslanets ahould 
la piopirlv tlmweil b< fori any altimpt la inad lo ns< 
tin in 

I inh of this sulmlnniiH Is i ut U|kiii tin market in 
Ih foim of slhkH or mittldgiR tthlih ai mndi bv 
wrapping up lylludiis of tin mntnlal In pnpn Th 
ttrni p is for dynamite and gt lalin dynamite me paraf 
fluid to piotut thmi trom thi hi I Ion of witu and the 
iiioIhHiu lu th ill h iftiisi th v lontnln nltiate of 
Mila nml him may ahsotb molt-tur, and bnom 
stoihil ami d t hi m w annua of ling r In bund 
ling and uh Them Hbks ii im’lt t it> in sl/i from 
si v» u i Ighths Im h to i'j liu h s ii <11 mu ti i and they 


NEW USES or PAPER 

I mm In general hat no tdia of thi tast number 

i f Milwt unis whleh impii 1 is the power of ahsoiblng 

i or th Iniiairtanii whl h thbi unlqut laiailty for 
ah 11pih n possesses for the i i|H i making and other 

ii ilusl11 s Tin fut that unsl/id |ipn rtaillly ab- 

wilis llipiiils Is finilltir to etolyone thiough Ills iX 
l tl im with t lulling impir but that the absorbing 
l >w i of |ini 11 Is ilmeiht unllmltid and Is not con 

tin d to liquids but lniliuUs mill Is mil gams Is a 

fi I Hill known anil little utill/id let there Is 
sim tit om manufailuring Industiy whl h eould not 
dnIn Home ndvantag fiom the mploymeut of paper 
t tthlih the most illtcise atnl oiposlte pioiirtles can 
l git a wtth tin aid of this rimmkable iiowir of ab 

II il n 

I i i Mini I pnp i eould In us il with ndvantag 
I 111 i r Hub ut In many is m Ci Haloid Is 

I ighly tnluni f< r Its mint slilndm ss Tl Is transpar 

nt and 11 xlhlc in Hu foim of photo.raph fllma and 

II a pie hud and ilglil In the form of Imitation Ivory 
I tan I pi mud eui tumid and woiked In many 
i thn ways All f Ihtst things nil Im done with 
I i|H i which can almi unlike celluloid be made In 
combustible For mot an Ituombiisllble suhatltuto 
ti r 11 Dul ild has bttti sought by h indnds of < hi mists 
I hi only uninflammable substitute j t dls on red la 
Hu Hubstnuie called cillit whlth Is too txyenfdve lor 
l mill al use Inflammable moving pie tun Aims aro 
»si11lullv dangiroua and have cRnmd many Uni w 
tig to Hu i emu nt rat Ion of a potnrful beam or light 
nnd h nt upon thi dim Tftnei \ailous safetv appll 
uii s hati bien introilmed but It has not occurred 
Ii luxom to substitute transparent flripionf paper 
hi tin n ry Inflammable nllulold Yet i (n i man pat 

nt was Issued years ago for a process of making 
ti inspnrcnt paper lantern slldis which could he easily 
nd i| t d to the manufae turn of moving 11< tun fllms 
ind wmld »i(ally tissen the danger of fln as even 
pat r which lias not been fireproofed Is far lewt Inflam 
mnhlf thin nllulold Transparent paper however 
tan be made absolutely fireproof, without Impairing 


ait usually 8 inches long They ait usually packed In 
lanes containing iiO pounds each The mark This 
side up or a design on the lop of the case shows the 
position In which the cartridges are iiackcd The 
cases should always be placed so that the cartridges 
lie on tlulr sides mid they do lie so when the cases 
are stored with I heir top sides up 

For urn In coal mints It is suggested that the ex 
plosive ht packed in isaes or lartona containing the 
weight which llie law of the district permits being 
lake n Into the mint 

Health a cotton and glycerin tbete art a large num 
be r of aiihHtances such ns sugar and stareh that are 
thtmleally r latcd to cotton ind glycerin and through 
the aitton of nlliit it id particularly In the prise net 
of sulphuric and glie rise to explosive substances 
Many of these hate lw«n produced but no<ailed nitro- 
mareli la the ontv one that semis to have any com 
mental luipertanei During the last ten years this 
baa attracted some attention ind It has been offured 
for use both in HiIh count ii nnd in Euiopt It Is i 
finely powdered milaetancc like starch Itself hut It docs 
not nc d hh stuck does to he- suspended In Hu air 
In order to explode on ignition because n n when in 
a pile it will limn wltn great rapidity if set aflie and 
tbiotigh the si Hon ol a detonator it explodes with 
great violence It Is not yet used by Itself but la used 
ns n lonipnntnl In xailoua explosive mixtures parlleu 
larly dynamites 

Ml ntien liut- been called to Ihe use of potosHlum 
nltiite and sodium nltiate Ii the mannfaetur of ex 
llor.li s In r «lit jtais another nitrate forme tl by 
Iln unit n of ammonia with nltii acid nnd known an 
ammonium nitrate has conic to be simewliat largely 
used It lias been use l tn this country foi mole than 
a quarter of a century in the- manufaetuui of some 
dynamites taking tin plate erf sodium nitrate and 
lacing the udwcntagi over It that on explosion it goes 
euiMphtely Into glace- but It has come (o be used In 
1 urnpe In the manufacture of s| clal wxploslies for 
use In rnnl mines for lire reason that on cxplordon It 
ftrinM a large amount of water nnd Mils lowtra the 
te nipt tnltire of all th products of the) explosion In 
tlr making of sural of these ammonium nitrate 
loaders ittlotis substances obtained from coal tar 
\ Irleli genet alii hut Is n acted upon by nitric acid 
it mixed with Hr at imonliim nltiate 

Th Htibstunc s d tli d from tli coal iar after hav 
lug b m acted upe n 1>> the nttile aeiel it known as 
tnlio substitution tumpniiiils One ol the sublet ant. e 
obtained from coal tar whlth Is pet haps bett and long 
eeel known Is carbolic acid and when this tenets with 
strong nttrle icld It gins us the nilrosubstitution 
i impound know n as pie rlc a< lei OHi r substanetie ob 
(ninecl from coal fat that are pretty veil known are 
ben/e ne tedium anti naphthalene When these arer 
acted upon bv nitric ut id we obtain from them the 
nltro snb tttutlnn otnpoiinds known a< rtltroben/«ne 


Its tiiMispnicncy by coating it with a thin Him of 
i nte i glass 

The great laluo of th cairaelty of paper to absorb 
solids may be llluslrited hv mother example The most 
essential lugiedlent of tin majority of flltfih consists 
ef finely divided chaicoil which retains thn solid ]>artl 
e>es suspe nded In the liquid which is to be filtered Tn 
many cases It la vny difficult to obtain pulverised 
charcoal of the requisite fln netea and other qualities 
t l'le line I of I Isa his met this difficulty by improg 
noting iaper with ehireoal powder Paper treated In 
tils way is very dlffcu nt from ordinary Alter paper 
it possottses the iroj riles <haracterlsth of charcoal 
Altera and It is alBo available for the filtration of 
liquids which attick common filter iraptr Moreover 
its high carbon lontnnt makes It a good conductor of 
electricity aud thi* propeitv can be utilised In the 
construction of electrical apparatus 

In the ihrfrotochntral He'd the contradictory prop¬ 
el ths which inay be conferred upon paper by means of 
ltB power of absorption are strikingly Hheitratod, for 
while paper Is made a good electrical conductor by 
Impregnating It with carbon Its conductivity can bo 
entirely destroyed by saturating It with some other 
substances Haekethal haB constructed paper insula 
tlon for eloctrlc wires which Is permanently wcatber- 
1 roof and i ry little affected by acids The wire Is 
wrapped in a special manner with paper Impregnated 
with suitable substances 

The absorbing power of paper is beginning to be 
utilised in the protection of various objects from 
water and fire Paper can ba made waterproof by 
saturating It with oil or with resins and tar Tarred 
I aper Is now used to some extent, for the purpose of 
making boats watertight In this way the necessity 
of tarring the entire boat la avoidod and a better re¬ 
sult Is obtained In tarring boats with a brash It Is 
difficult to avoid the formation of bubbles and when 
these bubbles break the wood Is laid bare so that the 
effect of the tarring Is doubtful In a process of fire- 
l tooling which has recently been Introduced In Amer¬ 
ica, the objects are first covered with paper, taetewd 


ritrotoluene, and nltronaphthalene These are but a 
few of the many substances that may be obtained from 
coal tar and furnish through the action of nitric arid 
upon them nttro-substltutlon compounds All the 
ultra-substitution compounds will form explosive* when 
mixed with oxidising agents such as ammonium ni¬ 
trate or other nitrates or chlorates and many explo¬ 
sives have been made from suth mixtures Moreover, 
these nltro-substltutlon compounds have been used as 
eoinponcnts of dynamites particularly because they 
lower tb« freexlng point of the nitroglycerin in the 
dynamites 

Ihe nltro-snbstltutlon compounds are so called bo- 
cause the NO groups In thorn obtained from the nitric 
reld aro directly connected io the carbon atoms in the 
original material replacing hydrogen atoms, whereas 
In gun cotton nitroglycerin anl bodies of that sort 
the NO groups are linked to the carbon atoms of the 
original substance by menus of atoms of oxygen The 
nltro substitution compounds are usually yellowish 
to red crystalline solids but as most of these solids 
nri easily melted they are often sent out In compact 
masses A few of them are liquids at ordinary tern 
peiaturcb and they have a marked aromatic odor 
Some of these substauces art poisonous On at care 
should be taken in handling all of them and one 
Hlmuld especially avoid breathing their vapors 

As has been stated above the most common fulmin¬ 
ate ait produced by dissolving a melal aueh as mer¬ 
cury In a strong nitric ncld and pouring thn solution 
Into common alcohol iMun the proportions uiud are 
correct and the operation is tarried out in a proper 
mantlet after an appaicntlv violent reaction there will 
be. produced a mawc of fittce gray crystals that look 
quit* alike and thlH ts known as fulminate of mer 
cuiy nr mercury fulminate The crystalline powdci 
thus produced Is washed with water to free It from 
acids and la cause of its extreme sensitiveness it is 
kept soakid with watei until desired for use It 1 b 
ptlnelpnlly used In loading blasting taps or detonators 
nnd for this purpose the water may be removed from 
il by alcohol and it may be loaded into tho copper cap 
•-uks while wet with alcohol but It should be always 
borne tn mlurl that this mercury fulminate even when 
thou ttghly soaked with or sunk under water or alcohol 
will explode with tiempnelous violence If only a small 
amount of the drv fulminate be exploded while touch 
lng It or veiy near 11 Hence rxtreme precautions 
should atwava be laken with mercury fulminate 
whplhcr the substance be wet o» dry 

The manufacture of explosives In by no means sim 
ph Unless all tho materials are of tho proper kind 
and In tho proper condition and they aro used In the 
proper order in the proper manner with the proper 
tools and vessels and with all the proper pncautions 
at each stage of the operation the manufacture is a 
veiy dangerous thing to unde itake and it Is very fool 
Ish for anvono to unde rlak It by himself 


t v means of a suitable adheslvp to a thickness of 1/10 
Inch or more A paste consisting of wood palp and 
silica mixed with hemp or other fibrous material Is 
applied to tho paper covering and after drying the 
surface is painted with a pigment mixed with a solu 
tion of wateiglass According to report the coating 
formed in this manner does not peel off even at a 
bright red heal—a property which is due largely to 
the Impregnation of the paper with various substances 
before it la Applied to the object It Is interesting to 
rota that this latest application of the absorbent 
powe r of paper is very old In print Iple The first vol 
ume of the Chemise he Annalen published in 1788 
contains a description of a variety of paper called 
stone paper which was prepared by Faxe for fire 
proofing the interior of buildings and ships 
A systematic and thorough Investigation of the ca 
parity of paper to absorb substances of rations kinds 
ind a study of the properties of the products thus ob¬ 
tained would doubtless be followed by many other 
applications of Impregnated paper —Umschau 


Evw those who are aware of the Immense value 
of pure research forget the fact that the aptitude for 
scientific investigation is as rare as the gift of poetry 
to which in many respects it is allied tor both are 
creative gifts rare and precious They forget that it 
Is Impossible to ascertain without trial whether a man 
imsacss it or not and that this trial can only be made 
when he has passed his student days and looks to sup¬ 
port himself by hi* own exertions To provide for 
this support money is needed, and studentships most 
be established in considerable numbers from the hold 
era of whloh those who show that they possess the gift 
of research can he selected and promoted to higher 
tosts in which their gift can find full opportunity, 
but we want more than this—we want compensation 
for those whom ws have encouraged to make the trial 
and who hare tailed to show that they pa sense ths 
gift and an outlet by which they can emerge and find 
work In practical nfe. 
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THE ORIGIN OF STELLAR SYSTEMS. 

PHOT. SEE S RESEARCHES. 


8cvv the second volume of Prof. T. J. J. See'a ‘He* 
searches ou the Evolution of the Stellar Systems” will 
appear. The work deals with a subject which has en¬ 
gaged the uninterrupted attention of the author for a 
quarter of a century; but It 1 b chiefly within the past 
two years that he has succeeded in making the re¬ 
markable discoveries recently made public through 
the columns of the ABtronomlsche Nachrirhten. These 
have given a new aspect to the whole science of cos¬ 
mogony, and have consisted in the development of the 
Capture theory, which has awakened profound Interest 
throughout the scientific world. 

Heretofore the problems of cosmogony have been 
considered well-nigh hopeless if not entirely Insoluble, 
it Is barely three years since the late Prof. Newcomb, 
one of the greatest astronomers of modern times, de¬ 
clared (In Popular Astronomy for November, 1906, p 
572) that he "still retained a little Incredulity as to our 
power, In tho present slate of science, to reach even a 
high degree of probability in Cosmogony " In view 
of tho false premises underlying all the reasoning since 
the time of 1-aplace, and the resulting failure of many 
eminent Investigators who attempted to solve the prob¬ 
lem, such incredulity Is not remarkable. 

Prof See seeks to provo that (he solar system was 
formed from a spiral nebula lnternAlly devoid of 
hydrostatic pressure, and therefore the planets have 
not been detached from the sun by rotation, as held 
by l^aplare, but have been captured and added on from 
the outer parts of the nebula, and are therefore In no 
sense of the word children of the sun. as has been 
generally held for more than a century The satel¬ 
lites likewise have been raptured by I heir several 
planets, and not one of them dotaclu-d by rotation 
fioni the central bodies which now govern their mo¬ 
tions. Accordingly they are not, os wc have so long 
been taught, children of the planets and grandchildren 
of the sun, but were originally Independent planets 
moving In regular elliptical orbits about the central 
mass of our system, and were subsequently captured 
by the several planets about which they now revolve 
as satellites 

Our moon, likewise, was originally a planet which 
neared the earth and was finally captured and made a 
satellite. It was no part of the terrestrial globe de 
tached by rapid rotation, an has been generally believed 
since the time of Anaxagoras, I) C 500-42K, and more 
recently taught by I-aplaee, I xml Kelvin, Sir George 
Darwin, PolncarA, Pickering, and other eminent 
writers. 

The planetoids are the surviving remnants of rail 
llonB of small planets with which our solar nebula 
was originally filled. At one time they extended over 
the whole planetary system, but moBt of them have at 
length been swallowed up by colliding with the larger 
bodies, and those which survive have been thrown 
mainly within the orbit of Jupiter. 

The rotations of the planets on their axes have been 
produced by the capture and absorption of these small 
bodies, which may be called either asteroids or satul 
lites. 

As tho satellites liave all been captured, but were 
once Independent planets, It will not seem strange that 
a few of them have retrograde motions; the capture 
theory explains this In a simple and easy manner, and 
It is In accord with the latest researches on the celo- 
bratod problem of three bodies, the treatment of which 
has been much improved by Jacobi, Hill, Polncard, 
Darwin, and other mathematicians. 

As tho planotary rotations aro duo to the capture and 


absorption of satellites, theory shows that tho larger 
planets, as Jupiter and Saturn, ought to rotate most 
rapidly. This Is in accordance with observation, and 
the nature of the cause at work showB that the earth 
never could have rotated much If any more rapidly 
than at present. 

The theories long current In geology and astronomy 
that the earth once rotatml lu two or three hours, so 
rapidly that it threw oft a layer of peripheral matter 
now collected Into the moon, are held to be quite de 
void of foundation. The effect of thlH advance will 
be to show that the globe nt-v--r was highly oblate, and 
to correct the theories of geology 
The cause of the secular acceleration of the moons 
mean motion has been one of the leading problems of 
astronomy for over two centuries In spite, of all the 
usoarches of the greatest mathematicians, there re 
mains an outstanding inequality which cannot be ac¬ 
counted for by gravitational or other deflultc thoory 
This anomaly Is now explained by the fact that the 
moon Is a captured planet, and therefore slowly near 
lug the earth, owing to the action of a resisting me 
diurn, in the nsture of coamlral dust pervading the 
regions whore the planets move. The moon was once 
an Independent planet, and when revolving In the re¬ 
gion of the asteroids, suffered numerous collisions with 
satellites; this Is the cawsp of the Immense, round, 
sunken craters which havn puv.zlcd aalrnnnmers since 
the time of Galileo The traditional theory that they 
are volcanic Is quite devoid of foundation, and now 
definitely and finally disproved 

The roundness of the orbits of the planets and satcl 
lltea has hern remarked from the earliest ages of sc I 
once, and this phenomenon, which led Plato, Aristotle, 
and other Greek sages to declare that the heavenly 
motions are perfect because they arc- circular. Is now 
shown to be due to tho st-cular action of a resisting 
medium which has reduc ec! (he sl/e of I he planetarv 
orbits and well nigh obliterated their eccentricities, 
and not at nil to these- bodies having been detached h> 
rotation and set revolving In wbttH which were orlg 
inally nearly circular, on incorrectly held by l-aplace 
Around each planet there clrc-uhiles a vortex of cos 
uiltal dust, of whirl) the satellites alone art- large- 
enough and bright enough to be visible in our tele 
seoiK-s The descent of this material against the sur 
faces of the sun and planets gives tlse to the observed 
but heretofore perplexing accelerations of the eqna 
torlal regions of these glohi-s The descent of mailer 
upon tho sun increases ItH mass and gives rlHe to a 
small secular acceleration of the earth, which, as Mr 
Cowell has shown. Is also indicated hy the obtcervalIons 
of tho eclipses during the past 3,000 years 
Just bh tbs earth never rotated very rapidly, and 
has not been appreciably retarded by the effects of 
tidal friction, so also Venus likewise has escaped a 
corresponding ictardntlon of axial rotation, and still 
rotates In 23 hours 21 mlnutea, sh has been held by 
observers Blnco the days of Caaalnl, 1067 Accotdlngly 
It follows that the conditions of thlH planet are more 
like (hose of the earth than anv other body of our ays 
tem Mars rotates II minutes slower than the earth, 
while VetiUH rotates 85 minutes faster; and as tho 
former planet Is shout as much outside of the earth's 
orbit as the latter is inside, there Is seen lc» be a pro¬ 
found physical cause which has operated to establish 
the pcilod of 22 hours 21 minutes first Infetred from 
observations taken ovor two centuries ago. The planet 
Venus, therefore, is habitable and probably Inhabited 
by some kind of Intelligent beings. 


The solar system extend- much beyond Neptune, and 
several of the unseen planet a u-volvlng near the out¬ 
skirts of the ayateni may yet be discovered by observa¬ 
tion. Neptune'a orbit is too round for It to be tho last 
of tho planets, because this roundness Indicates that 
the nebulous medium was quite dense at that distance, 
and oonhe-piently that the limits of the system aro 
much farther nut 

It has lung been known that the periodic comota aro 
captured bodies which have suffered transformation 
of their cubits under the action of the planets. The 
theoi y Ic now extended to the planetoids and satellites, 
und these two classes ol bodies ate shown to be closely 
itlated The suivlval of satellites neat the principal 
planets shows that out S)bUm was ouc< tilled with 
I hen small masses Such moons naturally develop in 
the condensation of a nebula, and all nebulte Include 
multitudes of solid globes In addition to the gaseous 
matter show-u by the spectroscope 

The lolllslonc of satellites with the larger globes, aa 
shown hj the battered surface- of our moon, give rise 
lc- part of the light of the- u<-bultr, and no doubt also 
to some of the cosmlcal dust with which they are 
filled 

The whirling of tho spiral nebula- is due to the an 
symmetrical meeting of two streams of nebulosity, 
which thus coll up. and settle down under the effects 
of mutual gravitation; or to the- mere gravitational 
settling of a nebula of unsymtui-trlcal figure The In 
evitable result Is a whirling cosmic si vortex, and 
eventually a star surrounded by a coamlc-al system Is 
formed 

Nearly all single stars have planetary systems re¬ 
volving about them, und In the Immensity of the 
starry heavens nn Infinite number of the planetB are 
habitable, und no doubt actually Inhabited Ufe Is 
almost uh general a phenomenon in the universe as 
matter itself, though our dominant materialistic phil¬ 
osophy Is loth to admit It 

Wc- can see only visual und spi-c-trosc-opir binary 
stars In the sldc-teal universe-, owing to the Immense 
distances wlilrh render the smaller bodies wholly In¬ 
visible In our telescopes, but wc- know, front the ex 
ample of the solar system and ftom the causes which 
have ojs-ruted In its formation, that planets and satel 
lites exist e-vervwhe-re about the- fixed Htars 

In star clusters the motion Is shown lo be of a spl- 
ml c hurac-tc-r, as In the nebula-, where we ran trace 
the stteains of movement bv the nebulosity, and the 
stum* Ihe-ory Is applied to the Mllkv Way It la shown 
hy e-aleulatlon haspd on the best modern data, that the 
extent of the sidereal unheise actually exceeds the 
vnst dimensions found by Sii WiIIIhiii Herschel, and 
ol late years held to bo extreme 

The modification of the oilglmtl obliquities of tho 
plane-ls is held to de-pend on the- eaptuie and absorp¬ 
tion of satellites. It is shown that In this way the 
obliquity or Jupiter wras practically obliterated. If 
Saturn's mass were to be augmented till it became 
equal to that of Jupiter, hla obliquity likewise would 
clisapiiear The work of HI rat ton. implying planetary 
Inversion, is shown to bo Inapplicable to the solar sys 
tem, because based on a false premise 

The obliquity of Mars is greater and that of Venua 
probably smaller than thnt of our terrestrial globe 
This is another reasoa for holding that the plhnet 
Venus is habitable. If not actually Inhabited All the 
principal phenomena of our system arc thus harmonis¬ 
ed and explained, and the laws are found to be gen¬ 
eral for tho entire sidereal universe 


MIGRATING STARS. 

Most readers, of course, know that the constellations 
of tho heavens are only convenient groupings of the 
■tars arranged In Ignorance and that the shining 
suns which appear in them may be void of connection 
one with the other Modern astronomy, aa Prof. H. 
n. Turner points ot|t In an article In the Fortnightly, 
baa discovered strange affinities In the movements or 
stars far removed from one another In the sky. The 
groat seven of the Plow, for example, are not all ro¬ 
tated. The middle flvo are speeding In company away 
from the earth; the two pointers at the end of the 
Plow are coming toward us. But these two are not 
alone In the heavens They belong to the same com¬ 
pany aa Blrlua, to which company belong also six 
other stars—the brightest star In the Northern Crown, 
one In the Lion, one in Erldanus, one in Auriga. Theee 
h*vs been discovered by Dr. EJnar Hertaaprung, of 
Gottingen. They are scattered widely over the sky, 
and there may be jpthere still undetected. They move 
Hi parallel courses through the universe like a flock of 
migrating birds, and some of this brilliant squadron 
J>*** passed ns by and sons have pqt pet oaugfct ns 


up. a Is possible that our sun Is one of a cluster of 
stars moving like this Tho variable star Algol may 
be moving with us; and so may be Beta In the constrl 
latton of Perseus and one star of the Kagle and two of 
the Swan may be going our way. "Migrating sure,” 
the Bavlllan professor calls these suns whose move 
menlh are now under analysis, and their peregrlnatloi s 
are -uoro mysterious than those of any birds Can it 
he, lie asks, that they have some common association 
of birth—perhaps some vast nebula collected Into stars, 
billions of years ago, aa a cloud condenses into drops, 
and yet retained In them Its vast extension and its 
primeval velocity? 

Prof, Turner has something to say about the “per 
sonal equatlod." Tf any two peoplo observe a phonmn 
enon—the passage of a atat*, for example—they will not 
accredit It with precisely the same period of duration 
One observer will be a little slower, one a little quicker 
thpn the other; and both will differ from the average 
II will usually be found that one Is always slower and 
one always quicker; and the difference of each from the 
average fa a recognised and estimated quantity, which 
is oalled tbs observer’s "personal equation.” But no- 


cording to iyof. Turner, th-- simple notion of a con- 
slant pmiltgjfifty for each observer has lx-en n uch elab¬ 
orated Thn^ersonal equation changes If a in w Instru¬ 
ment be used 1 , or If a fainter stm be observed without 
changp of Instrument, or f OH the observer grows older, 
or aa his health vstIi-c On one ot mxlon Prof Turner 
was associated with an eminent Fremh astronomer In 
determining Ihe longitude of PatlH, und at dinner with 
his colleague before beginning the night's observa¬ 
tions, ordered a bottle of white wine as a change from 
the red, which bad been lustmnary His artlon was 
not approved. “Ca changers I’lquatlon personelle” was 
the grave comment The com option of an observer 
has. In fart, steadily increased in complexity, until ho 
to now regarded as liable- to be uernngi-d by almost 
every wind that blows; only bv multiplying observers 
can accurate results be obtained as wisdom comes 
from a multitude of counselors Another anecdote Is 
added—that of Prof Ross's card catalogue of variations 
in the observations of the stars, which was ao precious 
that In course of compilation It was always kept hy 
the observatory window at Albany, so aa to be thrown 
out—the first thing to bo saved—In case of fire. 
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BY r. M. FELDHAUS. 


Tni' miiutx i ini'ii linn alwnvK played a prominent 
pint in liuniuii lllf I It in t- it ih not Hut prising that 
miiii, ami only seven monumental htructuiea v,oro 
Intlndt'd In tl»«' ancient Urook catalogue of the won 
thru of tin* world Tliv catalogue has lx>pn bunchd 


down lo us by tradition, but the work* lhimxelvos. 
i itli Hit' exception of tbo Pyiamldb of Egypt, haw* 
• It her iitnishod from tho fare of the narth or i xtst only 
UH ruliiH 

Tho fniuo of tho Seven WondelH or tho Win Id ap¬ 
peals lo hnvo rested upon thoir hugencHs (real or 
alleged) and tho odditv of thidi forma and construe 
tlon A floor taste, loss raMly dnxxlcd bv externals, 
would bavo selected for admlrntion object* tciv differ- 
ent from the Egyptian Pirn in lilt, the Hanging Gardens 
of Homliutiif'M the temple of Pinna at Epln hiih the 
statue of Inpilci at Olvmpla Hu Ccilcmsn of llhodes 
the l'liaro*. at Alexandria and tin Mauaoli uni nt flail 
inraAMua W'llh the exception of the Pytumlds the 
ptoat am lent of all, (hesc structurt* wen* products 


nt dec adent < Iv IttratiouH, and the description of them 
conjointly as the Seven Wonders of the World mm 
alto made lu an age when taste and genlim were ou 
the deeltne The eurtleat known attempt to picture 


scientists, Imielers, and ailists of the Renaissance had 
furnished nmtc-rial for plausible* reconstruction, Tho 
remarkable versatile Jesuit missionary Athanasius 
Hire her was born near Fulda In 1601. Ho traveled far 
and wide and wrote a goodly number* of gToat folio 
volumes, llluHtrated with excellent copper plate en¬ 
gravings. He was especially fond of describing and 
depleting the wonderful and mysterious Among the 
subjects of his 1 >ooks are the Seven Wonders, Noah's 
nrk, obelisk, the Intel lor of the earth, light, and mag¬ 
netism His opinions. Imposed on his eontemporarle* 
bv Ills great |M*rannal niitliurltv, have been accepted 
without question until verv recently 

The Seven Wonders have curb bed modem languages 
with a number of words—mausoleum, colossal, pyra¬ 


midal—and the expression Herostratlc fame, derived 
fiom Ilcrostratus, "the aspiring youth who fired tho 
Ephesian dome.” 

The Pyramids were built more than four thousand 
years ago, as monumental tombs of Egyptian kings 
Most of them, Including the largest, stand in lower 
Egypt near the west bank of the Nile, where the ruins 
of sixty seven similar structures have bccu found 
burled under a jtall of Hand. Tbo largest Ih the Pyra¬ 
mid of Cheops or Chulu It was originally 233 meters 
(764 feet! square at the bast* and 146 3 meters (4Kl» 
feet) high, but the length of each side Is now reduced 
to 227 r. meters (746 feet) and the height to 133 2 me 
tera (443Mi feet). 

Pla/xl flmyth,late astronomer royal for Scotland,and 
a publisher named Taylor discovered a number of won 
durful things In the dtmenHlonH of the Pyramid of 
Cheops, for example, lhat the height bears the same 
ratio to the periphery of the huso that the radius of 
a circle bears to Its circumference (tho Tutlo 311130, 
denoted by tbo symbol w). Hence these Ingenious 
lnveHtigators Inferred that the F-gyptlanu of 4,000 years 
ago knew Ihe value of ir to the flllh decimal place 
They found tho length of the aide of tho bane i*qual to 
one ten millionth part of the radlun of the earth, tho 
height equal to one thousand-millionth part of the dis¬ 
tance of tho earth from the sun, and obtained n unit 
of length by dividing the length of tho base- by the 
number of days In a year These discoveries wero 
taken to Indicate that the Egyptians know, long before 
tho time of Pythagoras, that the earth Is spherical, 
and knew lls radius and its distance from the Bun with 
grenter accuracy than Popernlcus or Kepler did* 

It is certain, howevpr, that the inm.ied passage* 
which leads to the Interior of the pyramid would, If 
extended outward, meet the sky very near tho point 
which marked tho position of tlie Polo Htar 4,000 years 
ago. Hence the lines ©f the plan wore dlrorted by the 
stars. 

The* British Investigators alHo dlm-ovcred In the 
Great Pyramid tho correct value of Ihe density of the 
earth and found that Us mass was oquBl to that of the 
earth divided by 10’ Hence they concluded that It 
vat, designed to serve,not as a tomb,but as an eternal 
reeotd and monument or sclentlfli discoveries snd 
stundatds of measurement But as the oldosl known 
mat hemal Pal treatise, the Tthlucl papyrus, written 
about 1700 1) <\, contains only the merest rudiments 
or arithmetic 11 Is not likely that the Egyptians were 
familiar with advanced mathematics a thousand years 
father 

The Hanging Gardens of Babylon, which were sup 
posed to have hc*nn constructed by the more or less 
fabulous quern Semlramls, owe their celebrity to tho 
fantastic descriptions given by Roman and Greek writ 
ors Recent excavations have shown the gross exag¬ 
geration and fletltlous embellishments of these ac¬ 
counts. The mighty Babylon of the clossir authors has 
shrunk to one-flftieth of Its traditional area as a result 
of thorough study of the < unciform Inscriptions The 
Immensely high and thick walls, with their hundred 
gates, appear to bBve boon largely works of tho Imagi¬ 
nation, 

Yet it Is not surprising that a reek merchants and 
other travelers, visiting the ancient metropolis on 
the Euphrates In the flftb and sixth centuries before 
our era, were arnaxed by the slxe and wealth of the 
city and the magnificence of Its palaces and othor 
buildings, nor is It surprising that they embellished 
the stories which they carried home, Recent explorers 
claim to have fonnd the Hanging Gardens of Beml- 
rsntls In the ruins of the third palace of Nebncbad- 
nexxar, who reigned from 606 to 661 R. 0 This palace 
or garden stood on n broad platform supported by 
foundation walls 100 foot In height, the ruins of which 
lie hurled In the bill called Babll Jnst within the 
north wall of the city An inscription of Nehuchad- 
nexxar Informs us that the third palace was erected 
"where the brick wall meets the north wind " Rassam 
claims to have found remains of wells or shafts, 
through which water was raised to the terrace. The 
bricks of this royal palace are now being mted In build¬ 
ing a dam across tho Euphrates. 

Interesting In this connection are the words of Fron- 
ItnuB. who sniterlntendcd the construction of the great 
aqueducts of Rome. 1.700 years ago: “Tan one com¬ 
pare with these wonderful aqueducts, wblrh supply m> 
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many needs of humanity, th* usetesa pyramid* and should be omitted from the record* But hi* name 
other famous atruotumr was rescued from 'Oblivion and so bla longing for post* 

On the night when Alexander the Great was born, humous fame has been gratified The temple, the erec* 

in the year B. C., a youth named Heroetratus set tion of which had occupied 120 yean and coet a fnlm 

fire to the Tempi* of Artemis, or Diana, at Ephesus, lous sum of money, was rebuilt after tho conflagration 

with the avowed object of making his name immortal, by the united efforts of all the princes of Asia Mtnor 

He was put to death and it wta decreed that his name on to magnificent a scale that it continued to be wk 


should be omitted from the records But his name oned among tho Sevon Wonders It was four times as 
was rescued from 'Oblivion and so bis longing for post- large as tho Parthenon at Athena, glittered with gold 

humous fame has been gral ifled The temple, the erec- and gema, and contained 127 lolumns, adorned with 

tion of which had occupied 120 yean and cost a fabu relitfs, in bonor of the 127 ptlutes who hRd lmpover- 

Ioub sum of money, waa rebuilt after tho conflagration ished themselves—or their Bubjicta—in its construe* 

by the united efforts of all the princes of Asia Minor lion The fame of Diana of the Ephesians is attested 
on so magnificent a scale that it continued to be rwk b> the New Testament Tho reatoted temple waa de* 



“OBiats, suit* or t 
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strove d by f onstautlno and ovon Its ruins haw m harboi of Rhodes It was completed, alter twelve about 360 B. C., by Mauaolus, king of Carta In Ail 

tin lv vanish* d year* labor (n tUt year 2K& U C Fifty years later Minor, In honor of his deceased contort Arteralata 

io tlx (in i ks th( Ideal lmagi ot ih. It piiiuipal deity u was d»«tro><d with a largi part of the city, by an was 164 feet high, and nearly 600 feet in clrtumferem 

/ins th< 1 at in Jupiter was tin rolossal itatm at larthquake Hnd its rei onatrurtion was prohibited by at the base Its broad and lofty dome was support! 

Olimpia th< sltt of tb«lr most it I. brand national iih an oiach IVlitn tlu Arabs corquircd tht Island or by many t olumna and surrounded by a colonnade Tt 

It tli rontihiH The statue was tin w miK of tht fatuous Rhodts In the si vttith rontury tht Mohammedan com building was overthrown by an earthquake in the tbl 

hi ulptoi I ■hid I is (In fib ml <>| I’lrlMm I lit hi hi id tnandt r Hold thi remains or tht ioIobsus to a Jew teentb century and Its ruins furnished the Knights t 

ilgun was in fui hlfli Hnd wat Huppoitul bv a pi tits from CdesHa and Hio tHmola were laden with 1U frag St John with material for the construction of a caatl 

t.il 12 fui broad I In uudi upi« r putt \ as of Ivory mints All of the Seven Wonders were situated on tt 

tin diapi ilt h of gold tin ilylii Imnd ataspid tht globt Tht most unowned of the fow lighthouses of an* shores of the eastern part of the Mediterranean 
ol tin i nith tin left tin btiptu idormil with tin. tlqulty was om tretted artordlng to tradition In 281 the Greek writers had been better acquainted wit 

i ugh FIkuiih of Vlitmy and darning Hours ami 11 f on tht Utile island of Pharos In thi harbor of the north of Europe or the south of Asia they won! 

(iiin <h sun mud d thi thrniu wlilih wnu adorned witn Altxnmlria Itb might Is given as about r >(>0 feet, its probably have made a different selettlon Near Balt 

nuniiiiitiH lignu In i lit f An oi ling (o Strabo this tout is sou talents equivalent to 190 000 The Pharoa buiy In England for example, stand the cytlopeaa r 

kuat hi «tm w ih huiiHed In u tmipli so ill pi opart loneil was staiidlng at tlu btglnnlng of the fourteenth cen mains of the very ancient temple of the sun, whir 

lo It 'hat low multi not luivi stood up without knock tury It has slnci lmn destroyed but the time and are known as 8tonehenge, and near Delhi In Indl 

lug his load against th< riair niatinti of its destrui tlon art unknown stands a huge consecrated column of iron the csstln 

I lie (idiiHhiis oi Rhode m was a bronn statue of The list of the Kevin Wonders which begin with the of which would tax the resources of the beat of moder 
Vpidlo tin god of tin sun nliout 110 fnt high which Pyramids ends with another toyal tomb Hit Mauso foundries — Translated for the Buumno Akkbica 

ii uird lug to tradition straddled tht tntrame of the hum at Halicarnassus This monument was erected Siwumim from Oartenlaube 


THE WRIGHT INJUNCTIO N.—I 


EXTRACTS FROM THE COURTS OPINION AND THE BRIEFS. 


Ti mu Ha/ii of tht (’ircult tout! of the lulled 
Slabs In Iliilfalti gianted on lanuaiv id apiillinl 
it in injuiitlion to tin Wilght Munpain ri it mining 
tin lit iilngt uiIIhh lompiinv and (Hum It (uiMhh 
trmu imiuiifailining silling or UHlng foi ixlilbltlon 
I mpoH s tin (tilllss aciopluni 

Pollowlng is tin opinlou rcndirul n printed from 
Au annul Pi almost in Into binding out with a 
Htnii nit nt of whv a gaslthb flying mat him flics the 
Judgu then tlliw paiagiapli 7 of thi Wlight patent 
iuv lug 

lln i latiiis n Hi d upon an tin sivuilh fiiurl mth 
uud Dili i ntli tt is hiiftli Ii lit to hm sit foith tin 
si vi nth «Infill w liU Ii In luoad lirins ttuludis Imlh 
tin monoplnm and ldplnn tvpis of ipparntus 

7 In a living inaililiii tin iiiniblnatlnn with an 
•ii rnpluni and iinanH tin sliiiiillmi ouhlv moving tho 
till ml portions then at Into tllffinnt uiiguHi n la 
tlaiiH la thi noimol plain of tin IhhIv of tin nuoplaui 
ntnl to i in h ot In i so m to pi cm lit to tin ntmosplini 
iliftnuil login ot Ini lilt ini of n vnllial itiddu and 
u uiiiH wiuribv said ludilii ih < uisid to putunt to tli 
wind that stdi tluuof matibl (hi hull of tlu aeroidinc 
haling thi smatlir angli of Inilduni and offi ring tin 
lias) iiststninc to tin atinoHpIni* Hiilistnnttally ns dc 
hi i Ibi d 

lln issetillHl ih mints ol hiii Ii < Iii I hi an un ai ro 
I I mi oi Hiippoitlng sin fun tin lull ml potllms ol 
wlilih an (uiwldc of adliibliiunl In attain dlfluent 
anghH of tmldimi and a mill il irnldir tn thi riar> 
of tin mnihtm (Mims 11 and f linliidcd nH tli 
mi nth u hnil/ontil niddu which Ih iiosltloncd for 
wnid if Ihcniaihim and on mm foi mining and lower 
lug U ho as to tin suit Its up|n r <u under side to the 
ini shuti of thi wind 

Midge lla/tl iih s on to explain thtl the surfncis 
il tin AVnglit iimihini art loniiiilid logMhit by up 
11f lit tain lilons i Minding lingtliwlHi on thi i\tr«mt 
limit uud n at pmtI oiih tlnn if mid an faHtuicd on 
iii and iMittiun il tho ilnnn by unlvusnl Joints mi as 
to pi i mil tlu |d inis in sin fans lo ylild tn pribiturt 
mil inrlini upwind md down waul nt I hr lr lattral 
ibis ii iiiargn il xtumltliH whin thi toid oi io|w 
fut nui to ih u idh ii in inipiilatul bv the aviator 
Hit lali l tl > Ii lding wuiping oi distortItiy, of tlu aero 
1 luti Is tin isMiilul finlui tiy whuh tlu iqulllhrium 
1 i mill Its Im poll am i in not be cm n sttmated 
is tt is hown Unit long Ih lor tlu WrlRhl Inviutlon a 
nu I hod \ is i ought by whhh inlllbiluiii in nmhant 
cal living ioiild In Mulled and maintained Not only 
Mn iom 11 linn of tlu Id a of m nring and maintain 
log iqulllhrium in tin all but tin nppllanies—thi 
dvininii iiiusi tom IHi u (In rt lilt —ouglnaled 111 tho 
minds of Mu pituitim and took hIihih and font !u 
tli ivtlinlv Mm iii nnthoil or slightly tinning up 
mil down tin 1 iti i il mils or man Ins ot tlu planes 
tins n i in lug ill fit nut inghs of lundmu The In 
imniMtntahli obstaili with whuh plir luwntor* In 
tins Hit stniggled foi v< ns was tlu prutpllutc unbal 
m Ing ot Htauttlng of thi appnmtus and such prior 
living nmihiniH wen Miucfou in aiialih of flights 
wIMi hiiv appruinhlc degm of sitcuss Thi affidavits 
uidhnti that thi pntuitin did not usi the means or 
Id. util It k of pilot living nmihinei but solved the 
11 olili in of maintaining iqoltlbiluni oi latoial and 
I unit and nai bnlanu by tin introdiiition of in v and 
|i ullial elinunth and lM«anu plonuis In the Add of 
living innchlms of tin soinllid him I i thannlr typ« 
Triu Homi of thi ib mints of ih< iliiinis win old and 
ilsii shown In the prloi gliding mulitn s hut suth 
ni hints without thi combination which Ituludcd a 
method of maintaining equilibrium or lateral balance 


were nttir fall tins Henco the pi lor patents and pub 
Ihutlons appaituMy do not anttclpati the Wilght pat 
mi ind Mn tlniins In contiovrrsy aie entitled to a 
bioad anil llboinl lonstructlon 

The Wilght paii nt la unadjudhated hut such fact 
will not dcpilve tin ilaliiiant of Us tight to enjoin In 
filngemeut savi wluri the ptlor act shows sufllelent 
yiound to doubt the validity ot the patent ' 

It is aigunl by the Judge In the piisent tast pub 
In mquhseemi is claimed it appealing that Wright 
naihluiH ban madi notably suitwesful (lights In 
hi into (.itmaiiy and the I nit.d States l!< miles 
the flist flight to which tho attention or the public was 
illinetid Mi el III Kitty Hawk in Diinnbet 1903 and 
liolnts to the httalding by the newspa|nrs of the <oun 
My of the matvelons suicess attainid that human 
flight lmd at last been flrst nmdi potuilble by tho 
WrtghtH lit i ills Hltiniton to liuhlle ricogiiltlon of 
thilr micciss bv oigani/atlonH end by the pnstntaMon 
if nudils illing two cam »b »t suth liHMinunlala 
have Item ml III d to wilght in suppoit of the pic- 
mimptlou of validity and piactteal ulltity That both 
( uittss mid Mining obtained detailed Information 
prioi to the lOtiHtiucMou of the t urtlsH mai blue us 
to experiments Hindi by the Wrights on the pressure 
it wind on (lilted and flat planeH and mode of main 
mining iquillbiiuin In flights the former thiough cor 
11 sponde in i b tween the Wrights and lieutenant 
SMIrlilgt and the latter ft ini personal obsciVBlIon 
and Invi stlgutioti bv lien Ing at the Kitty Hawk camp 
Is sit fottli by tin ludgt 

lie nuntlonn Minings affidavit In whlib Hen ing 
BBSirts that lie lonsidtred the Wilght invention was 
‘limited (O the Intel at waiptug of the planet, And not 
that It corned broadly the feature of lateral butane 

Ing ’ 

T his brings Mu Judge to the question of whether 
the Tut Mss machine (nfiinges the Wright He nays 
Def( ndants Malm gem tally that the difference in 
innstructlon of their apparatus (Buses the equilibrium 
oi latctal balance to bo maintained and Its aprlal 
movement secuitd ui>on an entirely different print! 
pie from that of (oniplalnant, that defendants aero 
planes tu timid firmly attached to the stanchions 
and hence are imai>able of twisting or turning lu 
any direction, that the snvpUmentary planes oi so- 
callod rudders au secured to the foi ward stanchion 
at the ixMetne lateral iuds of the planes and are ad 
lusted uildway between the ui per and lower planes 
with their raaigms extending htyond the edges that 
In moving the supplementary plan.* equal and unt 
foim angles of Ipi Idunn are pieaenlid as dlstln 
gulslud fnra flu< mating snglos of lnelcbnce Such 
(lalnied fum tlonal nlTeeta however Hie stroagly eon 
tiadletid by the expert witness for complainant Upon 
this contention It is sufficient to «ay that the affidavits 
for the complainant so clearly define tho principle of 
operation of the flvlng machine in question that I am 
reasonably satisfied that there la a variableness of the 
angle of lnddcmc In the machine of defendants which 
Ih produced when a supplementary plane on one side 
is tilted or raised aud the other simultaneously tipped 
oi lowered l am also satisfied that the rear rudder 
is turned by the operator to the side having the least 
angle of incidence and that tut h turning Is done at the 
time the supple inentary planes are raised or depressed 
to prevent tilting or uiwetting the machine On the 
papers presented I Imltne to the view, aa already In 
dhated that the Malms of the patent In suit should 
be broadly construed, and when given such construe 
tlon the elements of the Wrtgm machine are found 
lu defendants’ machine performing the same functional 


result There are dissimilarities in the defendant! 
s'rueture—changes of form and strengthening of part 
—which may be Improvements but suth dissimilar 
ties su.ni to me to have no bearing upon the mean 
adopted to preserve the equilibrium whkh moans ar 
the equivalent of the claims in suit and attain a 
Identical result 

‘ Defendants further contend that tho curvod o 
an bed auifavos of tho Wright aeroplanes In unmnei 
elal use are departures from the patent which di 
scribe a substantially fiat surfaces' and that such 
construction would bo wholly Impracticable Th 
drawing Fig 3 however, attached to the speelflcatlot 
shown a tuivod line Inward of the aeroplane wit 
straight lateral edges, and considering such draw In 
with Chi terminology of the specification the allgh 
itching of the surfate is not thought a mateilal di 
parturu, at any late, the patent in isaue does not be 
long to the class of jwtentn which requires narrowln, 
to the detaila of construction 

The MattuHatb patent application la thrown out u 
toiiHldciaiion as an unsucetssful experiment ' 

The date when mai blnen alleged to be Infringe 
menls of the Wright Amt made their appearance 1 
now put on reeoid The Judge state s 

• Indeed, no one Intcifercd with the rights of th 
patenins by eonslnn-tlng machines similar to their 
until Inly 1908, when Curtiss exhibited a flying mi 
thine which hi railed thi June Rug He woh imme 
Ulati ly notified bv the patunteea that such machln 
with Its movable suifaces at tbe tips or wings In 
fringed the patent in suit and be replied that he db 
not Intend to publicly exhibit the machine for profll 
but merely was engaged in exhibiting It for sc ientlfl 
purposes as a member of the Aerial Experiment Aaac 
elation To this tho patentees did not object Rubse 
qnently, however, the machine with supplementary 
llanos placed midway between the upptt and lowe 
aeroplanes, was publicly exhibited by tbe defendan 
(oipoiatlon and used by Curtiss in aerial flights fo 
I rises and emoluments It further appears that thi 
defendants now threaten to continue such use for gait 
and piofit and to engage In the manufacture and aali 
i f such infringing mat hint*, thereby becoming an act 
tve rival of complainant in the business of construct 
ing flying machines embodying the claims In suit, bu 
such use of the Infringing machine It la the duty o 
this court on the papers presented to enjoin 

"The requirements In patent causes for tbe Issuance 
of an Injunction pmdinte Mfc—the validity of the pat 
• nt general acquiescence by tbe public and infringe 
ment by the defendants—are so reasonably clear tha 
I believe It not Improbable that complainant may sue 
iced at final bearing, and therefore, the its Mu «iu 
should he preserved and a preliminary Injunetlm 
granted So ordered” 

kxtbmts now aanera 

It would be Impossible to abstract the briefs submit 
ted In the Wrlgbt-Curtlss Injunction suit A great 
deal of apace la taken up In Mr. Toulmln’s brtef tr 
going Into the history of aviation, and to the riddling 
of A. M. Herring's affidavit to the effect that In 189( 
he made use of movable auxiliary surfaces. 

The question of whether or not movable auxiliary 
surfaces, or popularly “wing Ups." are infringement! 
of the Wright patent seems to be uppermost la thi 
minds of tbe aeronautical public Leas attention hai 
been given the subject of prior art and the question 
of the front rudder in the brlsfe the point as to 
whether It to neceeeary with the nae of wing tips to 
turn the rear rudder to tbe high i® tanqht out 
quite prominent!?. 
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Herrins speaks in bla affidavit of the necessity of 
adjnat ta s a vertical tall whenever the angles of lm 1 
denoe at lateral tips are unequal He says In my 
1894 gliding machine 1 found It necemary to use the 
vertical rudder in pieserving a straight <ourse, when 
1 corrected the side equilibrium by using the auxiliary 
surfaces" This statement of Herrings seems to ion 
trad let the affidavit of Mr Curtiss In which he sayB 
In regard to his own machine “There is no necessity 
or reason for swinging the vertical rear rudder when 
the balancing rudders are swung because (as both bal 
anclng rudders aio of the same sire and aria and 
presont to the atmosphere the same angli of lnd 
dence) the resistance of the forward motion of the 
machine Is the samo for eath rudder* 

HOW HJC IIIIIRII M IH OUT AINU) 

To explain the securing at lateial equilibrium in the 
Wright machine, for Ink,tame by Inertusing and do 
creasing the respective anglis of Incidence at opposite 
hides of the machine Mr Toulmin employs the sketch 
Fig i showing supplementary plane wing tip or 
marginal portion (D), ** * * and assume that 
there Is another just like It at the far Midi This 

adjustment (E) will put the supplementaly plane or 



that nf the main plane * * • IT the distant supple 

nicntary plane nr maigin hi adjusted up tu the angb 
lndtiatcd at F Its anglo of lnddcnu will hn\< been 
changed from i>osltivo to mgatlvc * * * Whin 
howcvti the two supplemintaiy planes art adlusted 
at equal angles ftom position It taking up positions F 
and F uspectlvely It will bo sem that with reference 
to Hue It from which the angle of incidence must hi 
determined F Is at one positive angle of lnudcme and 
J- Is at a mgatlve angle of incidence less in degree 
h then offering the Iprw r reultdanio to the advami 
move m.nt through (hi air The result would la that 
the side of the machine having the supplemintary 
plane ni margin f would advance more easily and 
with greater rapidity than tlu side having the blipple 
imntaiy plane or maigin F This would btlng about 
an tmdesdreil turning of tin ntai hine from Its intended 
eiurm about a vet Ileal axis Now then In thn 
Wright patent this undenty of thi maihlm to so 
turn on a vertical axis when the supplementary planes 
or margin are adjusted to effect a comdlon of lareen 
lug or lateral tipping Is comncnsatcd foi by adjusting 
a vertical itai ruddu which bilngs into uitlon th« 
compensating counter tinning foricn 

The Wright brief goes on to state that 111 the Wilght 
machine Itself tb. rear lornirH of the main plants are 
adjusted simultaneously to equal angli s fioiu the noi 
msl oi then inclination of the mum aeroplane and 
that It follows from the explanation glvcu in connec 
tlon with Fig 3 the two adjusted marginal portions 
will have different anglis of Incidence to the Hue (B) 
of flight * • * and hence will offer different d« 
giee* of resistance at (hi tespcitivi sldts of (he inn 
chins * This operation bilngs about thi turning of 
the machine on Its vertical axis and the giving to the 
right hand side a higher relative speed and tending 
to Increase the lifting tendency of the right hand 
side even though the angle of lneldmic. Is Infeilor 
If this condition goes on unchecked the uiuihlno will 
lose Its lateral balance entirely and Is likely to tip 
edgewise and fall " 

In flying the anglo at Incidence Is statod to be con 
stantly changing those changes being brought about 
by necessary manipulation of tho front rudder 

COttSTAS 1 V VUIATIONS IV ANULt Of IWtTOVCr 

Tho Wrights nay In an affidavit The angle of In 
tldence In tho main planes varies with every varl 
atlon In ths direction or force of the wind, with every 
variation In tho power of the motor, with eveiy vari¬ 
ation of the path of the machine from a uniform line, 
and with every variation of tho load This 1 b ex¬ 
plained as follows “Since In a flying machine tho 
lift Is equal to the total weight of the machine, it Is 
ovldent that If tho speed I* increased a smaller angle 
of Incidence will furnish tho required lift while if 
the lift is decreased a larger angle will bo required 
It la further evident that when two men are carried 
the angle will be greater than when one Is carried, 

• • * moreover, when thp power of the motor In 
creases or decreases, the speed Increases or decreases, 

• * • even with constant power the speed varies 
according to whether the machlno is ascending or do 
scendlng and the ancle at Incidence correspondingly 
Increases or decreases’' They also slate that In an 
hour's flight the angle of Incidence will be greater or 
Mas ivn a specified normal angle 59 minutes out of 
the 10. 


Up to this poini Mr Toulmin has avoided making 
any distinction between supplementary planes (or 
wing tips as popularly called) and the warping of 
Ihe main plane Itsdf The words * supple mental y 
aeroplane tip marginal portion supplemi ntuiy 
plane or margin and wing are used Interchange 
ably 

In beginning a detailed discussion of thi. C urilsH 
machine attention Is called by Mi Toulmin to the 
allegtd fact that these adjustable margins constitute 
In effect portions of (he aeroplanLS (main supporting 
surfaces) 

vmo 1III1MI H VMt AS WAHPINO 

11c says These marginal portions or tips of cle 
fendants niachlnt ai nothing more oi less than paitx 
of Ihe main aeioplanc bet lower than the uppet anti 
highei than the lowtr main plane They arc at the 
lattial extremities of the machine Juet us In eoinplaln 
unis patent, they extend out be end the tnoi< eight 
pait of the main acioplatuH Just ns In complainants 
(talent * < • When elthei of them Is at a posltiv 

angle It has a suppoittug fuuctlou the same as do the 
complainants mniglnal poitlous The function of 

these is to maintain tin lateral lealame * * * 

while in flight and to control the right unel left dine 
tlon • ' * In coopetatlon with the tear vertical 

tucldei 

*1 he mechanical opiiatioii of the (uiIikh wing tips 
Is then described T tils lnfoimatlon has been pi luted 
lu Aeronautics and Is welt known no tint It need not 
Ik icpcatcd hen 

Uy the nteihanleal means the \Ylight affidavit inys 
thrse mniglnal tips .etc undei the Inline iliHle control 
ot the ope hi ioi mid an adjustable to vtuhius iiiiei <1 if 
te re nt angles of Incidence to dtflinnt angles ie la 
lively to each othei and to dlffcnnt angles iclnliv I) 
to the main body ot the aeroplanes That these mir 
glnal tips may be all the iiioie In the natiin of eon 
11n nations of the main euiveel supporting surfveis el 
aeioplnnes they an made of iiiiviel I mm will Hi 
concave side Ik tie it li * * * When the hi e iii veil 

maigin<1 tips ire adjusted it eriiinl nigh of lnd 
etc nee the convex Hiitfaee piesented by the uni will 
not ice five the same horizontal realstanee dm to tb 
wind pleasure as will the eeineuv aurfaee pi sonicd !>v 
the other ho this eoiieuve eoinex foiniHlioii ot tliebi 
marginal tips produces unequal hotl/oiital tislhlaue 
at the opposite slehs of the machine * * * 

1 heh* maiglns eoiistdlitly maintain dlfleicut Hughs 
or Incidence to the line of (light dm to tin constantly 
vaivllig angle of Incidence of the main auifaces to the 
11m of flight * * * 11 will la si en lint In de Je nil 

ants machine when one side te nda to depart from 
hoiUontal balnuie * * * the oikihIoi Iiiiiih ellat i ly 

tilings the ntai him hack to mutual equilibrium hv 
throwing the marginal tip duwnwanl at the side oi 
the maehlue which 11 dropped too low * * • and 

by laming tin maiginal tip upwaid at tin side of the 
mac blue which Is tea high * * * In this wbv the 
lateral equilibrium Is regained Hut Ihe inarginil lip 
with the gieut i angle ol Ineldenee while llHvmg a 
pre iter lifting ilTeel will also ptodtlcc Increased dllft 
oi retardation of the poed of Mint side of the machine 


of that side and hold the machine to Its true forward 
corn sl without lateral divergence while the ad of 
recovering later balance is In piogress through the 
Ineleased lift at the. side win ie the tip has the greater 
angle of Ineidenii That the oixrntor in defendants 
lime bine can perform the be ope tut Ions he keeps him 
a If constantly eonmettd with the ope riling means by 
whleh these maiginal tlpb and this tear verticil rud 
dir an actuated For mtuatlng this rear verttcat 
tuddc.1 lie utilized a hand win el with whleh Is eon 
leetielthe ealile that extends In the 1 uclcle I Si when 
In shifts the voke or eraelle f, with Ills IkiiIv he like 
we ail pests tb lllddei with tin wheel to the extent 
i quill el We state to the C Olll t I hut mu It Is the 
oiaiutlon of (i fendants machine (In dislngt uuom, 
state incuts as to the 1 udder m ide tu elefe ndanla affi 
davits uut stating the real fads lu tegud to the uses 
el litis itidcle i \li ( nrtlss even bajh lu ean U ive 
off the rear veithnl iiidehi lint we state to the < ourt 
that he has mad no flight and eoiihl nuke none 
v lthout the pi chi nn mil use ol this i udeler as we 
hut destiibo the same 

Mr Toulmin continues Hit lemaintng feature 
of the defendants machine *♦*!<• tin fotwmd 
hnri/nnlnl rudder * * * The ingh of tlu sutfines 

* * 1 eiiu lie iirijusti el to dlfliiinl angles nf Ini I 

elenti mi iiH to entisi the nine him to It nil upwsrel or 
downwurd and thus eontiol Its liuil/outiil ionise this 
feiwatd tueldei <nn]HiRtcs with tlu udluhtubli tlpa 
Ci In continuing the tip nud down dilution while 
urn! at the time tin litil/emlil Inland Is In lug eon 
I lolled and albo cooperates with Up inniglnul tip 
ahoiihl the) lm In a in utml piiallhm anil tliua tend to 

ad UH hnjepeii tlug siufiiib 

It uow siiffiehnlly appeals that the meehmisni 
mode or ope i at loti and it hull of eh fe ndanla mm him 
loncbpoiid exaellv with th same dise h >e el in tie 
eomplamnnls patent it iHlnis ” II ind 1 died ml 
comparisons made with the ( iiiMhh mmhiiii ) 
in IIHIM III I in in i vow I I I II it 
Alleging that the ( nrtlss side bnsea Its eonte n I loti on 
tin theordhal asHumptlon m assumption nt te rlv 
without foundation In fail iuii osslbh In flight Hnd 
eenti idle ted moment by tnmm nl is eh fe lieUnls nm 
him flhs that tlu (uillas mm lilm (n flight main 
I tins one ecitdln angle ol luddemt In whiell ns 
biiim(I position thev say Hull mnigmul Him nn at 
e imi 1 imgles iiIkivi and below tlu uti jiiessuri line 
Net Iniilinln fins a lirondddi of langimgi when lie 
says Ihe de fe iielimt ( uitlss knows better, tile eh 
f lulani Hilling ought to know h thi and defendants 
i un el who luted as expert knows nothing about ih. 

NV Mil Ills l I VIM I t MISS VI INI 111 S I line 

lie fe i ling to a blue pi hit pul in evidence bv tlu ( iii 
tlss fonts showing tht eh fendants lislune lug riiileliis 
Ihe Wright hiothers testify Mi ( uitlss Is dlshigenu 
eus In llmt he leprtstnls thisc halum mg modus as 
plains wh re as in fad they an e gimuls ol ■ vllmh rs 
laving tin convex aide upwaid end eoneave able ihiwt 
wind nntl ait dtolud lu llu satin (lit e e tlon is the main 
limes We huve eoiihl till el tills lad bv pel 

semi iximlnatlun of tin defiuduuis uiadilm 




and, too the side with the smaller angle of Inelehme 
will likewise dtuoase drift or lessen leststanei whleh 
will cause said side to run ahead of the otbu So 
the act of regaining lateral equlllbrlnm tends to eli 
vert the machine out of course or to one side or th 
other And the auderated speed of (lie side with 
the smaller angle nf IneideneHi also tends to Increase 
the lift of that side and which if not dim kid would 
pi event maintaining lateral equilibrium It Is lure 
that the eosiperation of the roar vertical rudder conns 
Into Important aetlon This at tlon consists In turn 
tng It, at this time so that It will swing to the side 
ol the machine whose tip has the smallei angle of 
incidence, and thus will check the accelerated flight 


\\ assiit that i vi n If the l\ o hilmdng surplus an 
I use tiled to the wind at i final angles or in lele me om 
above and thn otliu below th ucuti il position tin 
convex surface presented by one will not reiilve tin 
bumn horizontal resistance as the romavt ‘■iirfun pie 
rented by the other and the aeroplane will tend to 
tutn about a vertical axis 

Mr Curtiss assumes that tlu so railed normal ikisI 
tlon of the balancing rudders from which tlu v are ad 
justed e>qual distance's In opposite dlieetlons up anil 
down Is always In line with the direction nf the ma 
chine through the air and therefore In line with the 
re tatlve wind ThlH Is a falae assumption 
(To be continued ) 
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INTERNAL-COMBUSTION PUMP-11.* 

APPLICATIONS OF A NEW PRINCIPLE. 


BY HERBERT A HUMPHREY. 


L 111 ii m i 1 1 His Ilu 11ml X| ilmtilswre inr 
il nut it Hi iniHilown lint In Hi uly lint ot IKIH » 
.IliiK ilitiun ibpecmlly di if,n il to fu llltiiti thf 
ting of tli pumps wur (i ileel hi the ground belong 
, to thi South Maffoidshlu Mond (Us ( om|iany at 
idliy |*oiI Mond p xlimrviH eke trie imnnt 
uiprcBsid air und i good supplv of wntei »m nit 


Concluded from Supplement No 17B0, Fags 103 

In*, m K my o tint Hu » t it il lift of the water tan 
It nunhinid on h pi o| t rlv giactuated stale 
Tlf hildir foi me tsui Ing tht gas was s|>etlally 
i oust i in ti d for teat purposes A taloi luster foi oh 
tainlng the luat valtie and the usual appliances foi 
analysing thi gas und burnt products at Included la 
the cqulpim lit 


has has also bran tried, with equal success, but so far 
neither ordinaly town gas nor paraffin has boon used 
Probably oidlnaty paraffin in conjunction with a sepa¬ 
rately hentod carbureter would form a useful working 
medium foi Isolated or contractois pumping plants 
All the experiments so far have been confined to 
lumps In which an explosion takes place on Ignition 


6CNCRAL ARRANSCMtNT or PUMPS AMO CONNECTIONS (FOR TCSTINC PURPOSKSf 



ixllnbli nt flit *11 cbos n and tli i laid titled by 
In lump mid Fnwit 1 1 it i ui i w hlih i ntiols (ho 
utlieu s patents Is Ulusti ct 1 tu rh,s it to M an 
,ix d Tin bttihlliK f i mt lining ih pump Is filled 
nib nn oi il bead cinm f i lilting c ft tli cy limit r 
o\u ot tu pump nud ilinmn ti Him. li w ipn klv the 
|» wi iking | nits an l linn, 1 II | limp 1 (m If 
h shoven and tb d lie it u iIn | ish s Into an air 
*sst I uimn whhh nil} pi mhiii an la put le means 
r t ni| i ssmI uli (lie outli t I m th all vessel Ih 
cun el el It th menhurliif, tank lilt It contains pci 
ot it d buttle | lutes to step dily minis mil in the 
ottom e)f 111 tank is fix el n cast ig vehleh rierlv s 
lie oil of a niiinhei of necinati 1} made shaipielgid 
rill s through cellliii the ee ilu lie es lull the largi 
atei stoik tnnk h lew \n i euiat Iv graduated gige 
e fix d el mi lo th oilfi te hie Ih ll Ight of the 
iirfiec o tin eeate r iihoei tlu sh i| dg of the orl 
ec and when till height nnel the el/ of the orifice 
ri known the nu tut It v of water passing through the 
instiling lank can be renelllv asi itilnd through 
ii will known foi inula 

(•iilluns |n j n eond -l I A A \ . / II 
Mhi rc k roe the tent ol eemtia thin c f orifice 
A lien of orifice lit sepuei fr t 
11 hi ad ev r e rifle. In feel 
The slock tnnk Is cot nee ltd b\ nn IS ne h i Ip lo the 
lie tie n tank of the | uni] and thus the wut i Is merely 
Ii lilnt d ee i md oe t again II Iwe n Ilu air vessel 

id ilu in muring lank then Is i \ tie h that thi 

oee Is Hi (Heel nl this point In euelei I inlntiin the 
null I 11 hsnie In Ilu ilr vi s 1 mil i Ip i nn . 

I ns in 1 1 i gl 1 fioni tlu all v «sil mid ll sin lion 

nk rtHp lie lv ti the f\ o sides of a 1 tub contain 

• I |Hrr ill I r I tT»ll( It I f Mextwi I at h ti Ir N yes 
it 1WI 1MN 



Many tests of efficiency have lain made with the 
plant ih scrilied and an offlels] lest of a fouiiyele 
Humphrey pump was cairltd out by Ui W iswthoine 
tnwln PRS and hh> assl.lant nt Pudliy Port on 
September 21st and 2„nel this year A summary or 
Di Unwin a leport Is adil<d aa in appendix and thi 
re suits show that with a pump of only 16 pump horse 
power th consumption of anthracite coal Is 10(» 
pounds iw t pump home-power hour This is about 
half the roal consumption of the highest class of steam 
pump and Is also eonsldiiablv less than with an ordl 
nary gas rngluc ditvlng any kind of pump on the same 
water lift With slack costing fie 9d per ton elelii 
md Into the Mond prnduentc the actual cost of Hlmk 
to vleld the fit ctilde feel of gas mentioned In the re 
init pel pump horse power hour Is under OOfid 

k\|Hi Imonls hive shown that the pump works ex 
lie me 1} well with gasoline supplied through a eaihure 
Ur and gives abe>ut the Ha me thermal efflileiiev as 
when working with Mond gas but the watci ddlv 
pred frost the pump Is considerably Increased Water 


but the author has designed a pump In which the com 
b istIon takes place at constant pressure 
The extol Pfftcieru v — It has already been mentioned 
that theoretically the pump cycle la superior to that 
or the Otto gaa engine or of any other gas engine in 
which the volume of the expanded products la the 
samt as the oilglnal charge volume In Fig 16 a curve 
Is drawn showing the theoretical pump-cycle efficiency 
assuming that the maximum temperature reached on 
rotnbnMton la IbOO deg C Another curve is drawn as 
Burning the maximum combustion temperature la 1000 
deg ( Using Mood gas and low-compression pres 
sures the second curve more nearly represents the true 
stale of affairs but as the compression pressure fa 
(roases the combustion temperature la also Increased, 
und the first curve is approached Consequently a 
eat vp drawn as shown In dotted lines between these 
two curves and i«saing from the lower to the higher 
or them rairly represents the correct theoretical effi 
e Ii ncles when using producer gas 
This dotted cuf-re bM bee« tfgMferred to Ilf 14 
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ralow), and plotted against it la the efficiency curve 
r the Otto cycle gaa engine, assuming tin working 
odiam ta both cases to be air Mr Dugald Clerk 
is shown that the possible cadency which can be 
•Used in commercial gas-englnc* of fairly large also 
about 71 per cent of the air standard, and aseum 
g that this ratio also holds good for the pump cycle 
b arrive at the two curves given in Fig 17, In which 
,e attainable endemics are compared It will be 
tied that although the pump cycle curve Is always 
rave the Otto-cycle curve the efficiencies of the pump 
w greatly in ezeeaa of thoae of the Otto engine at 
w compression pressures This Is much to the ad 


an decide generator and the watd Is then returned 
to I ho pump to be used oil i and ovei again we an he 
at a gas (rawer dulrlr system with tin wain forming 
an hydraulic coupling Kvcn uow the combination of 
the authors pumps with water turbines gives far 
Ktester economy than that reached by an internal 
combustion tuiblne eo far construe ted It la of course 
dange roue to prophesy hut there la no harm In looking 
bo far ahead Into future irassibllltieM In order to sic 
what a central Btation on the new linos might be like 
Fig It (annexed) shows In diagrammatic form a 
section of such a cintial slat ion so as to exhibit one 
unit of plant tin olhei units b* Ing arranged side liv 


the working pails of the pump as also I lie turbine and 
I in raim Hie HU silent el < to Is mii* tvised from a 
i oiiiiiiuu platfoi iii Tin (,m main runs longitudinally 
outside the building 

llie advantage s of such in anuig mint are fairly 
obvInuH and arlBO ehufly from the simplicity of the 
working parts the absence ol noise and shock and 
fioiti the exceedingly low tot uf upkeep in gos-en 
glue stations using cheap pi k 1 n rgas or blast furnace 
gas the cost of lubilcaiits and stores frequently «x 
• icelt. the lost of the fuel hilt 111 tile present lust Riles 
tli re Is pine tie ally no lulirle al loll i (piIn el and the 
author has winked one of his pumps feu u week at a 



sntage of the pump because It enables a good com 
erclal efficiency to be obtained with relatively low 

In Fig 18 the reaulta of Fig 17 are translated Into 
rltlab thermal units per Indicated hone power hour, 
»that with any working medium of a given cnlorillc 
line It la possible to aee how the gas consumption 
trlsa with different compression pressures 
Application for Power Purposes —The curve* Just 
entloned are specially Interesting because they lead 
» to recognise the possibility that as the author’s 
rates cornea to be developed In the future, internal 
nnbustlon pumps may bp substituted for gas engines 
i central electric power stations If the water pumped 
1 passed through an ordinary water turbine driving 


side The pump discharges through the valve box 
situated In the auction tank Thin tank also serves as 
an Isolating lank The dlschaiga pip* conveys Hie 
wmtei Into a largo air vessel placed outside the bullet 
lug This air vessel Is connected with other similar 
air vessels by a common air pipe at the top which 
maintains the air pressure the same In all vessels and 
a common water main at tho bottom The water Is 
fed to the turbine by a pipe and the tuiblne dim linrns 
Into a longitudinal tanal which has a conneetlon to 
each of the suction tanks The turbine Is direct 
roupled to the ckrfrle generator and the current may 
be taken to tbe switchboard which Is conveniently 
placed for overlooking tb i machinery The nc cessao 
Isolating valves are shown and It will be noticed that 


n unis and a slight rim In tills pus hi miv auto- 
n itl<nIIv cut out one pump and Its nin li el dvnniuo 
ift i mother and re st ert th m agnln as ill pnssuie 
falls Ilased on the effleteneles so fni ot alned a 
Hoard of Trade unit inn Is g mnl el foe | ounels uf 
nnlhiuelte mat and with tin larg units of plant to 
i 1 iiI r*d in central stttlons tills llgun sti tld Ik much 
nduced Even If the fuel mine my slnulil nol prove 
to lie higher for such a ststlon >el It* othei nelvan 
toges may more thnn e tnnpe ns ite for this elefnt One 
other aspect of this question might !> mentioned and 
that Is If the contain of the dlstilct Is such aw to per 
mlt tbe construction of a high level reservoir of con 
slderable capacity In proximity In the pump house 
water can bo pumpod Into tills re hi null and be drawn 
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ii|hiii iw i< quire d Thld mould enable »h« pumtw to 
woik stiiulil} day and night on a too |ar iioi load 
failot ami mould ridu" tin quantity of plant In an 
far is tin ks * pi odiirt rtt nml piiuiim am emit Mind to 
tin* minimum pot-mbli 

If tin lnl< tnal "mibtistlon pump prows In Mu future 
ft It a am it HHful min pi tlt»i of tin xu inglii' for 
limn piupotus thru It Is piolinlili Hint om of tin 
most imiful fit Ida for It. < ni| Inwin nt mill li found 
in tin propulsion of sliipi Quilt itiiil ft tun tin t>os 
Hlbtlitv of dtlvlng 1 tin Mm nttnlud to a km<u pm 
ptlln flu it In tin 111111 li ftu w mtlnil Ji t propelli r 
mill'll Is tin most 1 ill'll nt of all iioi'lliis for ships If 
prnptili mn trinlid and op mini What has bun 
Imkinx so fn lits lii'ii a tj| of 11111111 iiipnlil' of 
il'llv lint, lot' f| mini It 1 h of u tt< t at i ompniut in ti 
Ion li iiiIn and It Ih hint tin conditions will'll suit 
Hr mil hoi h piimjH in Ih li Impli st fmm It mould 

• airv 1111 too far to follow up this lln« ind om must 
Im lontmt with purely Knowing out thi suggestion 
isi'imlls ttK tlu shod tlmi "mntnlng must Ih d« 
tot'd to tin d< i rlpllon of sumi il< tails of tin pomp 

Pumji /) tilth In nil tin dlajsinniH i x<< pt thi lltst 
tin tin 1 linnlsin wblili imitiol th tilt s Inn Inin 
omit till hut in Plt,s „0 and M hoiih th tolls m pii 
< Mi d I Ins faints i< pit sent n i"<nt dislrti of 
tnlw 'hamlm Miitnbl lor'lllnra lwo<yil< oi fnui 

* vf 1 * pump tin <111 Ions tot being thnt ixn'tlv tin 
satin in ilmilsm unit for hoiti ivilm Mining thi 
< \|h 1 Inn nts in "Is'Iv tin satin piini and g«ai was 
In alti'lm tin 'ondl!Ions mad< tooiHial' on itthn 
nl nt will >n tin llf,ur< thru vnlve* nr< shown 
tin nlnil slim 1 iln tin srnvinglng valv< and th' ex 
I mst \ ilw Tin 1 1st m» ntlont d \ ilw Is sttniit") at 
1 low't by l than tin ollicis and alum this valv< is 
sltniili'l tin "ihIiIoii 'Immlnr will'll rIko taints pad 
it tlu 1 \ploHlon 'Innihir In whhh tin elmtg( la corn 
iiihmiI In tori Ixnttlnn Tin vnlu stmis unh imiv 
tip and lmttoni iluulnr nuts o h i il Iln lattir 
mm to limit tin opining of tin \at\i by "lining In 
"tilin't with th' rttldnr Imffirs and thi top nuts seivi 
to Imk tin vhIvi* in tlitli flosul poaltlon whin tin 
holt < HlldtH Intw'in tin undi tslih nf tin util and 
tin top of ilio hrnik'ls Tlu* nmlining gmr will h 

1 ufn< l< nt|% nnd< ruin <1 If (Is op< radon Is d'R'tth"! 
HtniMng with all 1I10 valwH shut IgntHon ooiiit* fo| 
low id by i pnnslon Tin lmklng lsi 1 t h an at this 
tlnu In swh a poaltlon thnt tin admission ialv< Ih 
loiki'l nml tin* exhaust and **hv nglnx \alws an Irei 
to o)«n 1 1 n oxpnntlon Is tapld and as (In ixilnl of 
nlni'ispln ill pi'hsiik is pissid hii lion iinsis llu ix 
IihiihI vain anil (In s<av nt lug inlws to < pi n »lniu 1 
Inmimslv In tlu ixhntiRt pipe Ihiti Is a light non 
"tutu vnlvt plmid so Mint It Is normally ilosid This 
I mints tlu sii'tlon from drawing tm<k exhaust ptnd 
iila mil <nnus i rush of alt pnsi th* s<aw aging 
\h 1 ii Info tin 'hiunb'i so that tin lop porllon of llio 
ilmnihn In will sw 1 pi mil Tin suit Inn la soon ovtr 
nml tin wadr inUnnti Ih ginning to "turn the s'Rveug 
Ing wilvi shuls uiidrt tin in don ol ItH spring hut (ho 
1 xhnust i tlw 11 mains oprn while Hi piodmlann ills 
'liurgid Whin llu wnln iiuhes thi 'xhaust valve 
it slnitH hi Impnl nnd the lushloii uid lushlonox 

I umloit Ink' follow'd 1i\ (hi suction stroki results 

II will Inwiwt lie sun thal when tlu < xIihuhI solve 
HhiitH Mn inlugid pniHnn of JIh low i nut baring 

xnlnst Ih Mimd lit'1 t whhh Is hing'd at ft forees 
this li\ r (o ih hft As anothu rnmd lt\n h is 
hint, d to th« (list Idd hi on mis of du link I this 
odor Im i las also to putnk of (In motion and 
inov to tlu 1 ft thus siding II In position to In ad") 
upon hi tin low 11 nnl on tin Inltl min Link i ear 
ilis a 1 In k wlilih MihnMH iixiIiihI a b\tt I hinged 
ot in In sit h a mnnnn thnt wlun link ] nioi<a to tho 
lift tlu ft i> ol lr*i r l mows to Mu light Two Hpdngs 
u liowi ntlnihul to 1 «" r / Mint on th lift b lng 
sti t tul and that on Hit th,hl hi lug tlosid and na 

III si 1 i spiluxs ail ii|Kin th liolt » in Mn iioalMon 
shown Ih iff"! Is to urg' tin l It to thi rigid n Is 
holt innnol hnmwr moii until Mu top nnl > li im 
ilmn to Its full hilpht whhli ocmiis when the exhaust 

tlvi shuts Tlu niouintnl of Mu holt tlun tnk< a 
111 1 and loikn tin f xhaust slmt nt thi sanu time i» 
hosing the admission ial\e (oiwquentlv wlun Mm 
■ uahloti 1 vpHni.li n stroki la followed In thi 'harging 
link' Mu mu lion opt ns llu admission inlw and a 
ti all thirgi is dinwn in Thr optntnx and shutting 
of Mi admission lain rueises thi at Mon ol the gear 
links Mu Rdmlaaidti nnd iinlm k* th xliaust ready 
lot tlu ni xt ijili* It should Th 'iplnituil that the 
holt wlihh mntiols the siHiinginy v live Is piloted at 
>i Fig JI and lins one md fnatimd In tin holt < so 
that this <nd purtnk's of itta motion Wlutlier the 
tIs. nml fall of liquid wlii'h dtlws out tlu piodueta 

md tnk< s In th«* fnsli <haigi Is dm to an nm illation 

ot liquid tv twain tlu supply tank mil thi 'liamber 

as In tin tworwU pump or la dm to i nwraal of 

llow In the d!a< burg' 1 1 pi hs In thi font m< 1 < pump 
mukis no dirfiiMi" to Mils g»ai 

Th ( only mint working pat! Is tlu w id r supply 
inlw which of 'oars' Is punlv nilnm.it P In Its 
nitlon A single, ialYi ns Illustrat'd in tlu dlagmms 


would noid to In too large and heavy to be practicable 
«X"pf for Hinal) sl/es of pumps Consequently Mip 
alngh lain Is i')dni"i by a nuralier of valvi a An 
arrangeimnl whiih the anthoi has found very ofTw 
Mvi Is allown In Fig JJ where a eyllndrleal valve 
box la |ihrod bj a number of holes oarh flttid with 
n Dimple giinnuta] ialvt hr Id on Its mat by a light 
spring In Klg JJ tin vain liox Is shown as plsud 
lmiiiidlnitli aft 11 thi pump and so virtually forms 
lout of th' dlsilmig plp< One veiy Interesting fait 
should Ik not'd In "inn illon with the water vxlvi* 
kndi \alw Is normallt hi Id 'loard by a sptlng of suih 
atiiiigth Mist It "adllv allows the valve to opin when 
am Mon ot on a Sow auppiiat that ont nr inon of Mn 
1 Hit 11 I 1 * la lilt'd with an utta'hmiiit whiili alt'ia 
Mu ">m in ssloti oi tlu spring so that (be apt Ing no 
hiigti bunts Me til" to its sent unili t nninial "in 
dlMens Th inlie ot \ah*s thus fitted do not shut 
with Mu otlm inli< s hut wntei fiowlng through them 
'aus's Mum In abut undi r tin art ion of the velocity 
tlu r'kiilt of Htuh nn anatixi im 11 L Is Imiautant hr 
'tins' It ilk wa th< pump to kitp on working ev«n If 
no 'Xiilosbin on lira I hus if a i hnrgi (on Inina too 
mil'll xn ni alt and fulls to ixplodi It will ixpand 
igaln aft't 'Ollipl ssiun and tie i xhaust"! and a fresh 
'hatg' dt iwt In tin pump "intituling to woik at tho 
ixpriiM' nf a mull quantity of im im rijinai ntlng thi 

..mi of w iti 1 whl'h falls fmm llu high to tin 

low lutl and 1 w 1 |h s tmst Ih* watir vilie nunt lotted 
It Ih ml usually dislt «l that this should be a normal 
oudlMoti of tlfniiH but it Ih us< fit] at any mnnunt to 
Im alib t> moling 4 biet to k"P lh> pump running 
illioul »\ploslons 11) pnrposily i xnggerating tills 
n I Ion md suitably allirlng tlu ln!*t and < xhaust 
iali< m 'ImtilHin llu tuiuip limy b< "inurtid Into an 


200 foot Mr Humphrey would require a pipe certainly 
not less than SOD feet long Now the construction of 
a pipe of that length, and 2 feet or 3 feet in diameter, 
lo withstand a high pressure is no light thing to 
enter upon Where circumstances permitted it to be 
straight the difficulties would be great enough, but 
If in order to economise si>aco It had to be returned 
or toll'd upon Itself they would b* multiplied many 
times We are far from saying that raeebanleal akin 
could not meet and overcome the difficulties, what we 
do say is that It (a too early even to consider Bach 
things and that years of experience with lower lifts 
must he passed before high llftu should bo attempted 
And Indeed Mr llumphny has no need to trouble 
about high lifts for the present, for his pump with 
an offldency gicator than that of any other water 
talslng devli p at low heads should have a future be 
fore It for Irrigation water supply, sewage pumping 
and so on which should be enough to satisfy the In¬ 
ventor Hut even for these put poses although there 
can be no question about the mothanlcal operation of 
thi apparatus there an other questions which mnst 
lx satlsfaitorllv answered For example. If potable 
walei Ih pumped will It as Mr TTryan asked be In 
Jund liv the ahsorplton of some of the products of 
combustion* 1 hi 'ombiiattun of ordtnarr gas Is ac 
comimnli d by tht production ut sulphur dioxide which 
la readily absorbed by wallr Does the water delivered 
by th< gas pump Hhow signs of this* We have rais'd 
this point with Mr Humphrey and he assures us that 
he has been unabb to Mato any addlty In the water 
li.uvlng the pump That la favotahle as far as It 
toes Thin again though there may hi* no add Is 
there any fouling of th* water by tarry and oily prod _ 
tuts* Again Mr Humphrey icpllig In the negative* 



ali-iomprisaor fnt iimiptesstiig nlr by the energy of 
falling wntir 

In tom lulling Mils paper Ihi autlioi wishes to ix- 
pi * bs Ills Imli bi'din si to tboae of hla assistant* who 
hu\< tski n an a"lv« slinr« In thi devdopment of the 
pumps and esp*<tally to Mr W f Rusdelt who lias 
taki n tin k'inist Into"at In the experimental work 
ind who nrbtnnt"! tht suggi stlon that the i ushlon 
stioki Inst* ad of b* Ing product il by au oscillntion of 
the supply walei should be* emsed bv a reverse flow 
In thi dlai hargr pipe thus making tho twoeyde Into 
a four ev* h* pump Mr Allen Me holla HBc has had 
diaige of thi eltdibal Ignition devices nnd has sue 
icid'd in piodudng a sparking plug which Is abso 
lutely "liable whin washed by water at eath stroke* 
In eonini' ntlng on Mr Humphrey's paper, Ixndon 
Ftiglmit irltliullv observes 
of thi fumrt of Mr Humphreys pump It is as yet 
too soon to speak with eeitamtv That St works and 
wotks v* 11 In tht sUis tbit have already been made 
ih*te iHu in* no quiMJon all who have seen It In 
'ipoiallun Ih Ing d'flnlt' as to the i ase and icrtalnty 
with whiih it nits Hut when the Inventor naks us to 
iakt long slrldts into (he future and see hi* pump 
In ltig used fot thi dt tvlng ot < entral power stations 
and the piopulslon of ship* we art disposed to think 
he Is huitying too fasl It is a long way from IS 
horse pown to 1OOO0 and on the road many nnex 
petted dlffleultles must be emountered Mr Davey in 
an ixcilbnt irltbal nvltw of the paper pointed out 
some of thmi and particular attention may be dl 
red'd to hi* <t>Minal' thal to pump against a head of 
• rut |«UHT was Mrompmitt! by nn appendix yiviug a muamtryof 
Ur Uawtu a rrt*ort 


Out the testa have been, no far. made on a very 11m 
it'd stale, and btfou a <1<finite dixlslou on such an 
impoitant point tan b« given a close lnvcstlgHtlon 
will be necessary These things however, would not 
affect (he value of the pump at all for dealing with 
sewage, and probably for irrigation either, but for 
the latter the inventor has quite another problem bo 
fore him A great dual of irrigation pumping is done 
by oil enginin in districts where the production of gas 
is practically out of tho question Can Mr Humphrey 
operate his pump on the lines of the oil engine, and, 
K so, will the products of combustion still remain in 
nocuous* 

These are but a few of ibe practical considerations 
that will have at some time or another to bo faced 
but they do not affect in any way tho fact that Mr 
Humphrey, having In a most ingenious manner re 
Bjoved all the Intermediary gearing between bla power 
and the material that power Is to act upon, boa pro 
duied a pump which is free from tho bulk of the me 
thanleal looses to which ordinary pumping engines 
are subject His pump has all the thermal efflt iency of 
a gun in that the explosive acts directly upon the pro¬ 
jectile to be expelled That the superiority of the 
thermal efficiency claimed by Mr Humphrey may and 
5 * ill be challenged we do not doubt and we are not 
surprised that Mr Davey on the one hand, as tho 
champion of steam pumping has protested against the 
unconditional statement that the be«(t pumping engines 
required 18 pounds of stoam per pump horse-power— 
the head should be stated—and on the other hand that 
Mr Irwin as a champion of the ordinary Internal- 
combustion engine should claim an equal efficiency 
with Mr, Humphrey. 
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LEONARDO DA VINC I—I. 

THE ENGINEER AND MACHINIST. 


Tit* wise beware of superlative* To pronnune e 
any man or any machine the great* at ot ‘the. beet 
la a presumption which Invites contempt Wert the 
question asked "Whose is the most exalted genius 
that the world him known 9 it would sound like an idle 
riddle to be answered accoidlng as tin h«arcis prt 
ferred various qualities that entci into a genius Few 
Americans, in any pvent would < lie th* name of 1 eon 
ardo da Vinci Yet none can examine the it lien of 
that mysterious Florentine without finding proofs of 
an intellect beside which those of Cirsar and Shake 
siieaie dwindle to meanness 

l^onardos reputation is well enough established as 
u painter in a clans with Michael Angelo and Raphael 
but his name stilkcs the tar with little suggestion of 
gifts other than those of a pictorial artist Yet this 
was only one manifestation nf a mastership which 
comprehended every branch of ait science and Indus 
try 

No other man ever came near him os a universal 
genius None ever had hnlf so many speciallred hrain 
cells In several of his activities Independently lie Is 
a stlong claimant for pmnitrshlp nr excellence while 
the combination of his accomplishments makes his 
superiority overwhelming 

To any mechanic It must be & ground of ptlde that 
the artist hand which endowed the Italian Renaissance* 
with works second pci haps in merit to theme which 
remain fiom the age of Phidias should have busted 
Itself no less eagetiy with tasks of engineeilng and 
machine design As a eieativc power in mechanism 
the rank of da Vinci is not secondary but incontestably 
he is entitled to first place in history 

As we turn over the vast collection of sketch books 
left by Leonardo filled with assembled machines and 
details roughly outlined like the common place notes 
of any present day designer yet enlivened with a grace- 
and confidence of stroke an expressiveness ol meaning 
such as no other draftsman ever gave there atises a 
feeling almost uf awe and a eonvlctlon that nothing 
which may help us to understand the personality of 
such an engineer can Ik without value for his modern 
fe lleiw < raftsmen 

1 MIS \ICIH) K Ml I Til ARIOl N W OKKH 

In stienee and technology lie was a tiue piophet 
both as a fore teller and a forth te lie i bo little Is 
known of the mechanical proficiency in his time that 
we cannot be sure how muc h of his work waB founded 
on that of others and how much was oilglnal Rut it 
is certain that he forecasted the years which were to 
come after him outlining the progress of the future 
by notes and sketches most of which remained hidden 
away while other men won fame by pur/llng out singly 
the problems that he had sotted en masse 

Of the achievements ascribed to him some may rest 
on tradition or Inference but very many an amply 
attested by his own hand Without pausing to din 
criminate sharply as to the respective evidence for 
them a partial summary of his alleged accomplish 
ments may be given at this point 

Leonardo anticipated Copernicus in forming a just 
conception of planetary motions Before Newton ho 
apprehended the principles of gravitation, he was fa 
miliar with the laws of motion Ho was aware that 
the earth revolved, ho attributed the tides to solar 
attraction Like Galileo, ho discovered earth shine on 
the dark of the moon, he also perceived the burnt out 
condition of that satellite He noted that the appaient 
site of the stars increases toward the horlson and he 
distinguished their scinttUatlnn as a phenomenon in 
dependent of themselves He established the relation 
between the dilation of the eye pupil and the intensity 
of light He speaks of "constructing glasses to see 
the moon large ” a single lens though this may be He 
is credited with making also a camera obseura It is 
said that he invented the barometer afterward realired 
by Torricelli and directed his studies toward the ther 
mometer for which Galileo has received honors He 
likewise conceived a hygrometer, a compass with raov 
able center and a most improved form of the balance 

While yet Harvey was unborn Leonardo observed 
the circulation of the blood Before Darwin he found 
la the horse rudimentary muscles and unnaed organs— 
a "water stomach " Centuries before Cuvier he recon 
structed extinct animals from foasll remains There 
have been ascribed to hit perception the molecular 
composition of water, the motion of waves and the un 
dulatory theory of light and heat Not only was he 
skillful In the practice of music, but adept In the 
theory of acoustics Be built musical instruments on 
sctsatlfio principles, observing the transmission ot 


BY EDWARD P. BUFFET. 


sound waves In spare lie studied the echo and Its 
angle of production in limes of tem|Ksi be nnnsuieel 
sound velocity 

He studliil combust ion and railed smoki lire with 
out air thence infilling that fire feeds on air lie 
investigated the possibilities of steam powci and dr 
slgmd a steam ennnen Sham pumps seem also to 
have boi n In his mind Mouovn thin is onr or hhe 
sketches which though obscure, has Ik in thought liv 
some to Indicate u steamboat 

Mathematics lie followed far and madi many gto 
metrical discoveries lie studied the formation of thee 
regular polyhedrons, he was the first In Italy to em 
ploy plus and minus signs One of his myriad me 
ctianlcal li vestIgations was concerning tin powet of a 
levt r move d on an In* tine d plane 

lu hydraulics utonc he did enough to furnish farm 
fen several men I nil! hi aicrni so lui as wi know 
that hrntuh nf physics hscl bun neglected from anti 
quitv Htscsnsl irrigation and huibinrcngtnccrluggave 
hltn plenty of opportunities for apple Ini. it Thus in 
hod occasion to solve etch problems ns the quint It v 
of watrr required to fill a certain cinil sml the luiglh 
of time it should inn In recondite diagrams he dc 
pleted the contours of dlffetcnt jets Issuing hoimintallv 
fiom orifices A mill pli»e he found is not filled h> 
parallel threads of watei but by periodic i ddtes 01 citr 
rents ihe vertical axes of which shift (heir position 
Many wen his inventions relating to this fav nib 
element water Pumps of compilealed design cm upv 
large space lu his books Hi designed novel buoys 
diving apparatus and the first life-pie snivel Among 
thfi earlieot ian,el locks wue bh> HIb diawlngs dls 
play dredges of different types and glguMie inn bines 
which wire to be advanced along the canal bed fen rvs 
tcmalic digging on both sides 

Liquids were not tin only fluids th it he studied but 
Ills re scan lies extended to Ihe gHseous realm llius 
he tieatcd the resistance or pressure of the air as de 
pendent on its weight He measured It.*density and 
ns already mentioned he devised the most impoilant 
meteorological Instruments Mis e labomte wotk In thei 
study and imitation of wings should be classed latlui 
with me e haute s than with pneumatics For lie dls 
playe d gre at li gc mittv In tho de sign of flying m tchlnc s 
ornltlioptus and In licopte is lie also knew the use nf 
the paiachutc 

In leonardos Industrial machine designing there 
Is most of marvel Mechanical details that nevn 
would he ascribed to the beginning of the. sixteenth 
century and eoniplelc apparatus of infinite variety nml 
purpose luxuriate In his huge note beiokH Cams lev 
era gcats woims intchets spioektts and chains 
abound in almost every pattern ancient ot modem 
W« find roiling mills dtaw benches power hammets 
li due, s sheais threading machines file cutting ind 
elilnes tope ninklng appliames and metal or wood 
working tools huc h ns lathes planets boring mills 
boring Jigs selTci nte ring chucks, bending machines 
and bioaches A Btnne lulling saw of his Invention Is 
still uses] In the Cairera marble quuiries He was far 
advanced In the use of nuturuath mac hlnery for needle 
grinding gold heating and other purposes Hi planned 
many patterns of rndlus grind rs for use In the mono 
fact tiro of concave ten etors 

During the Midi can age Florentine fabilis were 
ce lebrale d it v as llutofoic nntuiul that some of I eon 
ardos most recondite deslgcj should appeal In textile 
machinery Helaid oui a complicated multiple elolheut 
ter a gig looms etc Ye t In el i Vincis time as lu our 
own the construe live arts wen laigely subservient to 
those of de struct inn Military engines engrossed an in 
ordinate Bhate of Ins attention Those which he designed 
toliow a line of eoutae' between ancknt and modern 
warfare On the one hand are catapult* halllstas 
huge croeeslows bent with windlasses* and instruments 
for sealing end balteiing down fort reus walls On the 
other hand an breecli loading cannon dlvus types of 
artillery emilages various forms of multiple barreled 
guns He laid out mae hints for diawing and roiling 
iron staves used In artllb rv manufacture and he shows 
a thorough knowledge of foundry practice He Btudlid 
also tho composition of explosives Whether he in 
vented anv lnsttuments of torture is not dlselosed h 
a superficial examination of ols books but If he dirt he 
feund a ready mtrket for them in Italy of his day 
It It hardly necessary to add that Leonardo dabbled 
In rhemistry partlc u'aily In the mixing of pigments 
and It is only candid to admit that along this line hi* 
results did not unlfoimlv add luster to his reputation 
The skill which generally he displayed therein is oh 


Me ur* el by eeitaln speetae ular fallutes mile h elittlinen 
I el tei Ills ait 1st h output as will vpiuu fiom tile sketch 
<1 his life In it Inn 11 I following 

To ptolong adequate h this hill of intleulnrs would 
lelrt us fn into ale lilt! et ure ge ologv but inv /ooleigv 
anituniv Hnguisth ind ind e el ov i nearly all the 
tie Ids ot hum in knowledge As has well lie e u said 
l • on lido e emihliie el 111 nil 1st s gift of e ic ill Ion with t li 
iieeliiniiil In v i lit <n h lint null v and (lu philosophers 
insslon feu tiutli 111 (lu tliilel of these lima tils 
at well is the first two lie w is glftrel to shine Ills 
iieoidid reflections entitle him to link as i philoso 
ph i his nitleal eplgiimmatic wiillngs inel his at 
tributed ixKttcal compositions do hint credit In tlic 
pun Inn of Hie future 

mi vi \ v ms hi hi in rv ms hviuonmim 

llereeUlv e HU no hitter aemiint for I e onarelo than 
for r white crow limn I >0 years ago (ll r iii as the 
natural son of an undistinguished notary and a pens 
anl women he entered thp world wellfavnipcl to pi 1 
fee Hon phvsieallv and mentally an anile ipatoi v In 
staiiee ol (lie superman 

In no wav elint> he apitenr mors to aelvauliigi than 
as tested by that exacting Aristotelian Judgnn lit which 
holds ixiillime to reside not in et.se me hot In pro 
poition width regaiels as gonel or bail that width Is 
filly ot Inordinately blinded HIh moral i|iialltii>h like 
his talents wok 1umd lo Imrmonv Re lleenee and 
geniality merknt ss nnd self asse ilion peon fulni ss unit 
Ik lllge te ney oitliodoxv and he usy benutv and nltlltv 
theory anil piHitlce were adjusted lo the finest p >1 hc» 
1ht> sanity of Ills mind was (ire el in vet Ik Iter than 
Cere-clan II was that sanity which e iuse el him l ten 
lurv Ik fore Fianns Bacon lo let in the divlight of 
tneHlern applied selenee 

While no man ever made belter use of his oppoitunl 
ties than iln Vine I no one ner lived whose nppnrfnnl 
ties wile belter Standing white lie did Ht the meet 
lug point of the uge s he was p< indited lo do what no 
engines t linel so Inelv done he foie what no engineer 
can do now oi liereift i to htliiR feu Hi out of IiIh 
stole house thing h n w and old 

We* siuly undent hlstcuy to irntifv eurlosltv en 
human inti i si hut w hive |te Hid so fui Ik vonil 11 
mechanic alls Hint no e bine e Is lift if findlni anything 
lu it tlmt e in help us teehmeallv In literatim leid 
nothing new In science read nothing old But when 
ieonardo nine the richest seleiiliflc wisdom was in a 
Measure li use of anthpdty where It hul remained un 
distill Ik el fu ovei ] 000 years waiting for him lo o|K n 
the doui uiel in ike it all Ids own 

Little vitality hod moved In plume il I aining since* 
the age h when fleets of lepubllean Re in had been i u 
kindle el hy mirrors nf Ni chimed s when his analysis 
luel fathomed Iho dvnimii mvstrihs of watei whan 
lee ions louidaliis had pluee] In lilioi itoi h s or Alex 
nndila am! the nil of ( urlhnge ninn olives linel flowed 
fiom ( ill o k cunningly e outlived presses 

Alle inly lor a thousand veais tin dwindling lndl 
Hons of si e olar know lesigt hud been ee rv e el in tile West 
lv tile fall of the empire ind since tlnn little <iu was 
given to inv but superstitious bile is \pplleel s t 1 
ence could Benin ly flourish white pure* selenee was 
abhorred Cheinlsltv plush s m tl he mat le s istrem 
nmv were re Raided ns black aris and bodes upon 
thorn wore limned with the authors w hos eonelomna 
Mon for soieciy If their lnlcnl suHlied was often not 
unmerited Bnoklnic aside fiom this \ is nude up 
of unprohlidil subtleties concerning the eliearlest ef 
dogma 

Influences In s revival nf le lining i inn not 11 lv 
through ehanee hi epilsll Ions fiom th Pisl In tin f ill 
wide s hilt llltougll piiplluie III Ihe c lilt III e el Sinicins 
o’ Spdli fiom whom 1 ill In sc holm i i it • lulls tc elcid 
all bin nml iilidlelm it th unit t libs of t lilen t 
81 1 Toledo But the mw lire was dll <tle h |< 1 In 
by the fill nf CnnstinMnoph \ lib li ilu \e Into we stein 
1 mope thi savants of th* (r k mi n e Ifli Ihe It 
fcilrtv unde lstood lml si III < h nsh el mums itois nr 
tile old philosophe is This ocenn I I v n illei the 

birth of I eonntdo who Ihim b line h ii or nnibpilly 

Prune is Bacon is iiidlinl with hiving stihllshed 

the modem polle y In selenee V hunch et v use tiller 

ieonardo da \lnel hml lilel down Hint polle v nml had 
constantly ailed upon It 

Every school bnv knows thut tin u i\ lie IntimhiePd 
ty Bacon was Indmllv Masoning lent euiv se I mol 
boy knows soinethim i*hbh is net o In nun have 
always rensoned indue five lv thp ovstei m isons In 
duettvely when he* learns that 0|ieiilng his shell lets 
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Ih«* satii in Rather, bh Mamulcv bn* iKiintod out 
Baton h II roluluin <nlihlati d ill tintiiug men fiotn 
spec ulai lmi to objects liiut tould be hi in I noil only by 
Induetluu and by induction carefully iierformed. The 
keyword* of hi* doctrine were utility and progress 

Usefulness wbh deniuned own by the beat and wls 
oat of the ancients. Sonora, the atoll tutor of Nero, 
icjeited an an insult to phllotiophy the notion that she 
imild have taught the unc of metal* or improved a 
whip, plow, or mill lie sought to disprove, as shame 
ful slanders, that Demoirtui* hnd designed the arch 
and Aninharsln de\lsid the pollers wheel “In my 
own time,' ho said, ’ there have been Inventions of this 
sort, transiinrcut windows, tubes for diffusing warmth 
equally through all parts of a building, shorthand, 
vhhh has (omo to suih a perfection that a writer can 
keep pare with the most rapid Hpeaker Iiul the Inven 
Hon of huch things Is drudgery for the lowest hlavca, 
philosophy lies dee]ier It Is not her office to teach 
men how to use llieii hands” 

Hoc rates had praised astronomy because its effect 
Is to raise the mind to tin legion of pure truth Plato 
talued arithmetic eh led v for the mime reason and lie 
lebnked Arthvtas fm tonxtrut ting high power mn 
i bines on niaibeniuliinl pilnrlples hlme this degraded 
n noble Inti lbstuni exmlst Into n low ciaft, lit only 
for (Uiiienter* and wheelwilghts Jiten Archimedes 
wan exhumed Ihut tin croatI oiih of Ills genius clothed 
themselves In mattei 

Hut It were tin* IntlinnciH which fn*c*d lxonardo* 
genetn(Ion from the still more Impractical scholostl 
i Ism of Mu* Pmk Ages In which It had been produced, 
but in wnx bound no mote by classicism than by 
Medievalism, with the fence of hts instinct, he hurst 
out to the- wider Utterly of modernism 

It wa* cieditable fur Union lit the Kllrabethau era 
to dtslare that ttees of learning must be Judged by 
their fiutis— not merely by their flowers and leaves— 
Imt long before him da Vim I hail remarked 

“Mechanics arc* the paradise of mathematics, because 
here we come to the fruits of mathematic* ” 

(To Is* continued ) 

SCIENCE NOTES. 

Is vim of the resent lescnrchea as to the action of 
vat loon rays niton prcc Iouh stones siKh as the amethyst 
or beryl, M Paul Sacredotc notes the effect in the case 
of the diamond This is of Interest seeing that its 
ehemteal constitution is simpler than the others and 
also that the laoHt changes of color will vary the* com 
mere Ini value of the diamond lie used diamond* 
fio in different sources, some of them colorless and 
otheis having a slight yellowish tint and he exunilned 
them In turn liv the action of the* \ ravs, with the 
stone placed outside tho tube, also by the cathode rnyH 
with the diamond inside the tube, and lastly by tho 
action of heat The diamond Is placed InBlde a muffin 
of refractory earth with ehatrie heating, whllo a ther 
mnmeter showu the t«*m|>eratiire up to 300 deg 0 He 
finds first that the action at Xravs docs not change 
the color to any noticeable extent Second, the calhode 
lays modify the color of the diamond considerably, and 
I tie Initial hue, while or very light yellow, becomes 
darker bv deg ires and takes a light biown lint and 
this becomes dark brown by prolonging the action 
The diamond thus colonel appeals to keep Its hue. 
nlinc the sample he showed to the Academic* dca 8cf- 
ctices was prepared about a year ago it waa kopt In 
a box. but at times exposed to the light and on one 
occasion it was left for an entire dav In sunlight As 
to (lie action of heat, from Sort to too deg we find that 
hent ha* a decolorizing action *o that we can bring 
brick a colored diamond to It* initial line In thhc way 

Tho genesis of a new Idea 1* ho difficult, nud tho 
amount ot work necessary ten It* complete elucidation 
nud development so vast and detailed, tlmt mapy eml 
nun men taking only a slioit ix-rlud of Mine Hnd not 
reull/lm; the minute* steps liv which the advance of 
knowledge takes plan* lmve been led to doubt the 
value of silitillfli linestlgatton In the higher realms 
of pine knowledge, even to the evtent of speaking of 
the tiankruptrv or science Othei*., again, perceiving 
the apparent aimlessness of ntanv inventIgniIona and 
undervaluing the motive which urges them on, leave 
come to look with a eel tain , on tempt upon the ^nan 
of pun* sc lenc e and his slow and plodding progrfa* 
What I* the good of all this work nt unimportant de- 
taUwf What do yon gel oul of It, and whnt pleasure 
do you find In it? they ask and when they arc told 
tlmt the humble workei uHtinlly get* nothing oat of hi* 
work except the plenum e of doing h and that his 
motive is noticing more elevated than tin satisfaction 
of his curiosity, their doe* appeur to he. It must be 
udmittod, some Justification fen the contemptuous In¬ 
difference* with which tho noor researcher l* regarded 
by A considerable section of the population It Is !m 
imsslble to organise research on a commercial basis. 
“All attempts," say* l’i of Nichols, of Purnell, "at a 
machine made science are doomed lo fnlluii* No auto- 
(iiiile oigunlxatlon Is favorable* to the development of 
tin Si lentlfii* Spirit No Institution after the eorumcr 
dal models uf (o*duy Is likely to be gem rcmalj fertile* 


*Tou ran contract for a ‘bridge according to speclllcu 
lions No one. bowevet, cgu draw up specifkatlnnb 
for, a scientific discovery No one can contract to dc 
liver It on a specific day for a specified price, and no 
employee can be hired to produce It for wages re¬ 
ceived.” 

ENCINEEBING NOTES. 

Brick* and blocks or stone have been manufactured 
for Home years post flora a mixture of sand and lime, 
but little is generally known concerning their strength 
and durability In a shoit paper by Mr J U Stead, 
which has Just been published In the Journal of the 
Hex lot) of rhoiulcal lndustiy, some of the troubles 
oxpcrleuc ed in tho mnnufaetuto of large blocks of 
atone from sand and lime are described, and tho faults 
liable to lie found in such stone are mentioned It Is 
shown that undei certain conditions sound stone can 
be produced on a large scale, but we think that the 
impression conveyed to most reudeis by the paper 
will be* that large blocks of aitifielol sand lime stone 
ato liable to vary greatly In strength and durability, 
and that they should not be used tu positions of im¬ 
portance Tli stone discussed b> Mr Htead was made 
b) placing a uuxtuie of sand and tpilckllnic in moulds 
and Huhjeeting the mixture to the action of steam or 
hoi water undei a pleasure gradually iltlng to uine 
nt ten atmospheres The mixture was then cooled, 
removed from the moulds, and used without further 
treatment Mr Stead* tests show that with a mixture 
of about 13 5 per cent lime with 86 5 per cent Band It 
is paHslble to make stone which will bear a load of 
over 11,000 pound* per square Inch, but with higher 
and lower proporiions of lime the results were not so 
good 

During the c nnstiuetioa of the Penns>lvania Kail 
road tunnel a deviation from the entree t line, appar 
ently raused by a misdirected blast, caused a cavity 
extending some i f#*et beneath the foundation of the 
Catuhildge Building at the cornel of Fifth Avenue At 
the same point purl of the roadway collapsed, and 
although the* Intel lor cavity was filled In and made 
sec me ns fat as possible, the road footpath and the 
building affefted continued to settle In the proceed 
mgs of the American Hoctcly of t’tvU Engineers Mr 
T Kcnnuid Thomson daHcrlbes In detail the injuries 
caused to the building and various Interesting facts 
brought to light b> bis Investigations into the char¬ 
acter of the old pile* foundation* and the nut tiro of the 
subsoil Owiug to the presence of water and to the 
continued settlement uf the building thp author hesi¬ 
tates to recommend a system of underpinning carried 
down to lock level, tearing that direct camiuuntcatton 
might be opened between the cylinder and tlie tunnel, 
thereby endangering the entire building As an alter- 
native he proposed tying back the front wall with steel 
roils to pi event it from falling away from the remainder 
of the* building After this operation had been cairied 
out tho legaee* decided upon cylinder foundations, 
which were applied in a way constituting a new system 
of undei pinning For details we must refer our 
leaders to the paper itself It Is satisfactory to note 
that slnc*e Ibe work was completed there has been 
absolutely no wttlement, although subsidence con¬ 
tinued up to the tints when underpinning operations 
were commenced 

Notwithstanding It* greater tensile strength, mild 
steel as at present manufactured is far shorter lived 
than old fashioned wrought Iron In the atmosphere 
ol large towns, at I he seashore where the nlr carries 
particles of salt water In damp soil, und in places where 
stray electric currents prevail steel corrodes with 
undesirable ixpidity l>r. Cushman attributes tho 
inferiority of modern steel to various causes, chief 
Htnong which are the presence apd Irregular distribu¬ 
tion of manganeso and other metals and the atwenco 
of slag. The foreign metallic element* are believed to 
favor electrolysis, and slag to wet as a rust preventive. 
Within recent years the attempt has been made by an 
American rolling mill to produce steel with minimum 
percentages of carbon and manganese and without the 
impurities that are known to be icaponsible for corro¬ 
sion, The product, which la technically infect iron, 
appear* to be of satisfactory, character,.. If we may 
Judge from & report by Prof McPherson, of Ohio state 
University Test samples of the new material and 
ordinary mild steel were Immeroed In a 5 per cent 
solution of sulphuric acid, with the result that the 
lossen by corrosion were <> 81 per cent and 14 41 per 
cent, rvapectlvely. Other tests Of specimens Immersed 
In a 35 per cent sulphuric arid solution consisted or 
eyebolts, railway spikes, barbed fencing wire, corru¬ 
gated roofing sheets, and ordinary nails Without 
stating the results In detail we can sufficiently Indi¬ 
cate the superior qualities of the Ingot Iron by saying 
that the proport lor s lost by corroalon varied from 
one-fifth to one-thlrty-seeond of the lots from the 
corresponding samples of steel. The subject la one 
which our readers should compel British steel maker., 
to take into serious consideration. 


TRADE NOTES AND FORMULAE. 

Dement Glue for fastening Glass to Precious Metals. 

—Triturate to a fine paste lb parte of sandorgQ gum - 
and f> parts uach of marine glue, drying oil. white 
lead, Spanish chalk, and turpentine Thin cement, it 
is reported, becomes as hard as stone Immediately. 

Costing for Luminous Paper.—40 parts bichromate 
of potash, 450 parts of gelatine, 500 itarts sulphide of 
potassium, perfectly dry, are grouud and mixed. One 
part mixed with 2 parts of hut water Apply several 
coats, passing through the calendering machine after 
each coating 

Varnish for Leather.—Dissolve 2 5 parts of ruby 
shellac and 0 75 parts of saudarac in 18 parts of 
alcohol (DC per cent) adding 1 part of turpentine oil, 
then filter the varnish and grind with 0.76 part of 
ivory black. The Ivory black, being a rather heavy 
pigment, falls to the bottom if the varnish i« kept for 
a long time; for this reason the 1 .ottlcn in which ft la ‘ 
kept or transiiorted should be well shaken before use 

Btlek Cement.- Melt 50 partB each uf shellac and 
mastic and 10 parts of turpentine together In a water* « 
bath. Allow the mass to cool a little In the vessel, 
and pour it out on to a shoot of parchment paper pre¬ 
viously cooled and nailed firmly to a table. Then roll 
the cement out Into thin sticks and, before the latter 
grow quite hard, bond them into a wave-like form by 
icpealetl twisting 

Silver soap 1* made by dissolving soap in water til) 
it forms a thick paste and adding lo the mixture it 
parts of finest while tripoli, 3 parts of powdered chalk, 
and 1 part of Jewelers' rouge Before pouring the 
Roap Into formB. a few drops of lavender oil should be 
added, which will Impart a delightful fragrance to the 
soap and render it more easily saleable than unscented 
soap, since the "Boapy” smell emitted by the latter on 
contact with water is not agreeable to every one. 

India Ink.—I. Work up very finely sifted lamp-black 
with glycerine and a little else (mucilage) to the 
consistent*! of paste, then add a little white of egg 
and roll out the mass Into sticks ot about 3 inehos In 
length, the sticks being pressed rather flat II. Work 
up fine pine soot with 0 X5 part of site and 0 75 part 
of glycorlno to the consistence of a pill and make it 
into sticks. It deHlred. a larger quantity of solvent 
may be added and the rompound dispensed ip bottleB 

Waterproof Point for Metal.—A solution of 3 parts of 
Venice turpentine and 1 part mastic, is made In heated 
oil or turpentine and to this, !)K purls of Ilnseeil oil 
added and the whole heated on the water bath until 
the odor of oil of turpentine has completely disappeared 
With 115 parts of this varnish, rub down 20 ports or 
well burned freely ground clay, 80 parts of the best 
Portland cement, 10 parts zinc wlilio and 5 parts nr 
rod lend After the whale has been well ground and 
thoroughly mixed together, add 25 parts of oil nf 
turpentine. 

Ink Fenoils.—Those are made of graphite and aniline 
colors, usually methyl violet, these substances being 
kneaded with water and i lay lo a plastic mass, which 
Is then formed Into small stbks and dried. These 
sticks when used on diy paper produce a pencil writing 
whlrh differs from ordinary pencil marks In this 
respect, that it cannot be removed by a rubber. By 
means of moistened copying paper several clean copies 
ran be taken No greai pressure la necessary, only 
sttaking with a paper-folder, and the letters will not 
become blurred 

Dement Glue.—This 1* composed of 25 ports of 
Cologne glue, 18 parts of ebnmically pure wblto lead. 

8 parts of fine xlnc white, % part of camphor, 14 parts 
or water, and 1 part of alcohol. First sift the lead 
and zinc white Into a suitable vessel and mix thor 
oughly, then boll the 26 parts of Cologne glue In 14 
parts of water. Pour this glue solution on the white 
lead and sine white, and stir till the mass has thor¬ 
oughly combined Then add the camphor dissolved In 
alcohol, continuing the stirring Now allow the mass 
to stand, cut it on the following day Into small pieces, 
and put the latter into a boiler provided with two 
pipes and heated by gas or alcohol, so that the cement 
melts and runs into the bottles. It la used, for oement- 
lng porcelain, shut, etc. ■ ' 
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THE CHEAT PARIS FLOOD 

Pa kim from tho < haracter of the Seine watershed 
la constantly exposed to Inundation according to an 
engineering expert writing in the London Times bit 
Parts la as heedless of the river aa Naples is of 
Vesuvius or Messina was of earthquakes Observations 
have been taken at the Pont de la Tournelle for ov r 
two hundred and fifty years The normal depth of 
water there la from eight to ten feet when It reaches 
twenty feet it causes serious damage The greatest 
flood on record was in frebruaiy 1«G8 when a height 


of twenty nine feet was recorded (he highest mark 
we have tc und for the reepnt oveiflow was 8 I me tern 
a little less tl an twenty eight feet the Seine sale 
enables predictions of great accuracy to be made as 
to what will happen within twenty four or foity tight 
hours but It provides no means of avoiding what la 
Impending An attempt to forestall tlio consequences 
if tho floods has been made by building dikes along 
the river bank which are the quala wltl th ir retain 
tug walls but the plans of the englneeis win modi 
fled In some cases the walls weie not mado high 


eno igh In ithers as at the l lace de la (oncorde 
great gaps were left open t> silt publl tonv ulen 
and asthetle taste " 

The floods are Inevitable though until this year they 
had not b en extiemely high for a long time Some 
of the stuains louring Into Ihe Seine owing to the 
nature of th ir watersheds become totrenta In heavy 
rains Others an nlowei In action but more danger 
oua for thev act urn u la t water till U becomes execs* 
stve and then send it in a leas rapid but*greatcr body 
(Continued on page 186.) 
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EFFICIENCY TN SHOP OPERATIONS.* 

METHODS OF INCREASING IT AND SOME RESULTS SECURED BY THEIR ADOPTION. 


BY H. F STIMPSON. 


Manmikh of liiiliiHtrlal ratcrprlsis vs 111 undoubted!) 
ogrre ihHt tin re ur fiw quuUllis wltl.li an more to b 
dftiliid In iqiilptui nt method* and min than that of 

• fll.l.ncy rioiu an ext. naive study of thU subject In 
inrlouH partH of tin loiinli) tuMtlin with Inltt views 
and ion 8| umleiiii with hi >• ral tninilrid com in» 
tin wiltci bOH Ihi i hi iuni Inin) that th r If a hen 
oral lack of cl. tlulti miiii n In imlnn of whit ifflilmiy 
la whomi H H| rlupn how It in i\ lit m iisuicd and di 
uln|Hd hiiiI it i full will I lih Milthullin will |tm- 
illier 1 hi objut of this i np i If nil ml not to throw 
hi me llhht m on III h thine,* Hid t iff i I i n v view 

I iiinl fmni which In Htudv ii limtilil ip latlnriH 

III! Will tins II IW * I HI \l MIM Ml M 

In th that i Ihi w ii i i i ill tint Hi innnnhe- 
ini nt of IndiiHtilal inteipils h I In h at at of pwilutlnn 
1 In In tiiendi iih htiwtl of II | isl Ii w yi iim hHH 
inns d Vi min | i uiiihIv HHliHfa t n m lliodf to hi 
emu lna.l.qiut loiiimnt 11 Ih Mine it IhIIh wlilih 
In th dnyf of siualli r affairH oull I tlisoih.il b> pir 
mill Iiihi ill in and tin ntullv Hlor d for iiho whin 
undid iniiHt noi Ih Him of Hi li wiv volmiti It 
in hiIi inatliiH of re< o d 

Ihi c haunter of tints r ioidH has much to do 
with thilr value nnauar flnam Iil molds no o 
am lent tiny haw exirtcd an undue lnfltuncc upon the 
linrnrtei of all otlur rnordH Whll undei our 
iriHint (tvtli/ntlmi thi ultimate oh| it or Induslilal 
o|n ratlona Is to ir ati financial i lofits thm an many 
highly Imporianl rifords whhh cannot hi adniiiat ly 
ixpriHRid In tunm of mon y Thi hiiHlness of manu 
fnc luring < malnta of ,i niiitltlon ol mechanical opera 
Ilona Mnhanl il operations n ciasaillv Jmolw con 
Hide rat Ions of w eight distance tlnn and iffoil but not 
of money 

Tin rennon for thi falluii of so niativ <ont ayHlnnn 
to hi i v tin d Hind > nd Is that tiny an Iwh d upon 
a wrong null Them svvt.mv h conn iihi ful only 

beyond a itlalu point Othei sjst ms hs\ Ih ii ih 
iiault of a blind craving for aid but l Ing without 
broad umlcilvlng pilmlpliM and not | ropitlv tl d to 
hither and sltni ly In nnnv raara dlsjilulid nltcinplH 
to Iraprovi tHolntrd details til y loo have fnllid The 
resull Jh that attempts by wp.< lalI kIk to Impiove In 
iluHlrlal conditions have been i ft n locked upon with 
HiiHplilon and this la not nllOM tin r without rcanon 
These very failures howivir Im. drawn the attention 
of nun In (Citaln lima <r cnglnwilng to th lapldlv 
di viloping neida of inanufaituri rs They have at 
t mptul to solve thi ptnbluns bv tin us of tngln.er 
ing tnstinil nt by acuiuttfltig methods nnd the results 
which hav. been attaintd prove roniluslwly that a ma 
terlal advance haa b< n niaili 

wu VI is I llll II N( v* 

With this limit inland I iik of thr pioRent lonilltlans 
ht iia consldir what effli Ii m v really Ih It haa Im i n 
de (lin'd hr the ability to pi mini i leitnln umilts and 
this al the veiv outart nniHaltates the exlatome or 
crealInn of a standard of ini aaurement Our perrap 
tlnn of efflrlimy therefore la lornet only in jiropor 
tlon to the preilslon of the Hlandard whhh must be 
net uralely developed from data whhh aio not only 
exact hut complete A ms hlnlst btlhvd to be 
operating at high edlelenev wa»> observed while turn 
Ing a shaft Ilia ml feed an 1 apeed aeeined to hi 
beyond erllhlHHi When the ahaft was llnlshi d how 

• ver he had to hpind half aa much time In hunttng up 
a chain and pad to lemovi the shaft fron the lathe 
aa he had taken In tinning It This cut his actual 
(Ilk l<my from 100 per rent down to 87 pet rent yet 
the man was not at fault Ills normal work was to 
operate a lathe and not to hunt Tor things which 
should liavi tarn provided foi him The points to bo 
observed here an not only the importance of using tho 
right standard of measurement but tliut the efficiency 
of the man depended v rv largely upon hts surround 
Ing conditions over which he had no control These 
conditions depend upon thi i flit lent y of the manage- 
mmt In securing proper oqulpnunt from the owners 
This In turn depends upon the effli lenrv of the man 
agement’s rewords In enabling It to Rtatc cUaily and 
me urate ly what Inc nose In output and c onvequently 
In profits will result from Improving the conditions— 
thus Justifying the expenditure rccpilitd Wr see 
from this that the true standard Ih not the possibility 
tinder existing conditions but that which can be ob 
tatnid under othei and more dealrable conditions 

MAtAuraiAT orroMTiox to e 11 vvrr 

Thp management which Immediately controls the 
•The Iron Age 


iceords nnd condition;, should be tin prime source of 
fforts townid the In re use of clfiileni-y throughout 
the plant The op| OHiltm of managers to progress In 
this respect is exceedingly great yet not allogithei 
Hurpiising for these reasons 

t Tlieie Is a w lili epi nil fallacy that hoi ailed prac 
Hi Hi i x|ierle lie e In the manual operations or technical 
prneiHHia of a business is the ililof essential to sue 
i as In Its manage me nt Hits Is due to the fact that 
IHifeellon <f werkmanHhlp of which hi knows much, 
I in i Important In the eves of the artisan than 
tlu n tunl ost of thi cpeiutton of which he known 
llttl ot than ilio raiise or this icmt of which ha 
know h 1 ss 

° It Is mly ie e nt ly that i durational inntlliillons 
huv uff id il anv o| pmtunitv for adequate Instruc 
lion In Ih at of nrnnag rarnt pur. and Rlmplc a 
I illicit at li at ure of vh<eh Is the Intelligent regula- 
• Ion i f oh t 

n 1 Inie Iibh been and now Is aa a iiault of 
thesi two thlngH a fsllm to appuiinte thi necessity 
ind valm of exail data In proper terms of reflmd and 
scientific methods of collie ting and using them and of 
logical nnsonlng In thi aolutlon of Industrial piob 
Irms 

The high, nt degree of i ffli lency therefore is only 
to be itnli/nl in h chop vvhi re executive, methods have 
i . hi best h high stag ot nultniv for In these Is tin 
tpiiHllonahlv Its soun 

11MI Ml VSI IlnllMK IMrORIAST 
The find stii la to ucognise the necessity and 
value of x | io| r mraauiement of time as a guidi not 
cnlv to th xi utlvi bill to thi workman A man 
whh ohsuved duitng tight siiiuswive repetitions of tho 
(piratlni of making n machine mold In a foundry 
Iln mitt times v tiled fiom r 1 to Lit. minutes the 
total tinn tor the eight b Ing IPt inlnntese Under tho 
method of time keeping In usi nt that shop It was only 
is it mi I that the eight ni iallium took hours 
or nn nv tagi of 1! minutes each and tho labor 
oHt Biid distribution or burden were made on that 
IuihIh He ansi of the abaraci ol any standard time 
whatsoever it was not trall/id that had the man done 
rath of thi eight In r „ minutes they would have been 
ciimplc t.d In 41 fl minima resulting In a saving of over 
tiff per <<nt of the total time Had the man received a 
I rope r woik ticket lx hi Ink this standard time before 
he began the work th rc Is no doubt that he could 
have OBhilv ptrlnrmid the woik In the shorter time 
and a lnaiktil dlffeiene In piopoitlonata burden and 
cost would have result il T ndi r the existing methods 
the managi nu nt imilit not know of the waste and so 
was helpline, to prevent or iuro It 
Fvery tee ni of tim I hi refore Is capable of division 
into two parts A standard or neceBnary time and a 
(more oi leasi pi vi utalili waste which latter Is the 
lasler thing of th two to determine 

AV m.llll III IM III VSI | HHUPXll IV HTV KTIIXO 

A gang of four wire engaged in riveting some stool 
plates By the use of a atop watch it was found that 
a large proportion of the-total time of the riveter and 
burker up was not utilized yet some one was always 
at work The reason was ‘that the mon proceeded 
along the work In such a way that the buckerup 
covirid with his body the boles aa yet unfilled by rlv 
ots he moving from left to right When, therefore, a 
ilvit was driven thus two men had to stand aside 
intll another rivet was placed by the rivet pasaer 
Upon the Instruction of the engineer they reversed 
the dilution of their movements so as to cover only 
the filled holes thus enabling the passei always to 
have a rivet ready for the m and making tholr speed in 
driving the real gage of the speed of the operation 
Furthermore when they encountered a hole that 
needed reaming (as was sometimes the case until the 
fault was located with the fitters and remedied) the 
ilvetei would lay down the gun pick up the reamer, 
ream the hole lay down the reamer pick up the gun 
and drive the rivet When persuaded to teat consent 
lively ten or mon holes after driving the first rivet 
in a seam to anchor the plates and then to drive the 
ten consecutively thev progressed faster with less 
effort Those men receiving not only a standard 
from the engineer but kindly instruction aa to how 
to attain it and being stimulated not by abuse but 
by a scientifically determined bonus Increased their 
output over UK) per cent beyond the original amount 
In this plant by the use of these methods and in 
nbout seven months the general increase in efficiency 
of the men was such that the force wu reduced «T per 


cent without reduction In volume of output hut with 
a great reduction in net total unit coat even after pay¬ 
ing the bonus alluded to and the coat of the* expert 
services which alone produced this result 
rin ihi oi* mm has 

It la proper to say a word Lero on the subject of 
bonus os a means of Increasing efficiency The prlncl 
pal merit of this motive lies In the fact that limned! 
ate personal gain Is the stiongcat Incentive to lmme 
iliate personnl effort It operates Just an strongly on 
tho employee as nn the employer Hope of promotion 
If too vague and the actual .hamra too limited to 
exert much pleasure but an extra sum in the pay 
envelope—or better still in a separate one for the 
disposal of the old man himself will do wonders 
To be iiiohI effectual a bonus must begin at tho point 
of standard efficiency but at the point when average 
efflelency ceases and extra effort begins and it should 
increase on a curve faster and fastpr aa tho point of 
standard efficiency is neared berause the accompany 
Ing effort will be coriespondlnglv greater 

rniniviT Minions ami net vktmcvt iijai.m 

Bo much for the individual oisrator And now for 
the executives From foumon up to and including tho 
highest official Ihe same methods can and should be 
applied Under ordinary circumstances tho workman 
In need of mniirlat tools or lnstriutton keeps his 
skills cleat by a more or less Indefinite and unlntelll 
glble request to the foreman lie thinks It the fore 
mans duty to look after him but that If he does not 
do so It s no buslnc ss of his Put that man on stand 
ard time and bonus and If there Is anything he thinks 
the foreman should do or get for him he speaks loudly 
and directly This the foreman doea not resent as 
would ordinarily be the case—for hts efficiency is de 
termln«d bv Ihe combined effli lency of his men and 
upon this his bonus di pends Anything therefore 
that lnterfeiev with th. piogrinH of the men touches 
him closely and he will move heaven and earth to 
eliminate It All kinds of defects which were pre 
viously bidden from the superintendent aio now 
brought to his attention and he welcomes thorn for 
exactly Ihi same reason that actuated tbe Mr.man 
Thus the change that ronion over a shop when afflcl 
eney is accurately measured and adequately rewarded 
Is often astonishing 

Rut this is not all Tbe posaoaalon of exact data as 
to standard and actual times makes possible a certain 
great Improvement In and addition to the executive 
staff and a material Increase in the efficiency of the 
foremen and department beads By thin Is meant Ihe 
Installation of a planning department by which the 
apportionment of the time of men and machines Is 
controlled * Tho advantage indeed the positive nc 
<cavity of the service of engineers and draftsmen in 
apportioning the different parts of the product is well 
understood The requirements of each part the strains 
to Which it will be subjected the kind quality and 
quantity of material required to resist these strains 
the shapes of tbe pieces their relations to each other 
and many other things are all given most careful at 
tentlon The value of fully constructing the design on 
paper as a means of discovering possible errors or 
difficulties and of correcting or overcoming thorn be 
fore large expense for material and workmanship has 
been Incurred are too well realised to need more than 
a simple statement for their acceptance No sane ex 
ecutlve would expect his department heads to taka a 
ropy of hts customer's order and individually work 
out tbe details with which they are particularly con 
rented and expect the parts to fit Yet this is Just ex 
actly what is being done as regards the apportionment 
of productive time, and a tumult of broken promisee 
of delivery excessive costs of production enormous 
wastes of time in changing Jobs, etc , is the immediate 
and unavoidable result. 

what oaH me nous? 

It Is perfectly poestble, but only to one trained in 
the particular art, to schedule tho different operations 
cm all of the different parts of the product, to plot the 
productive times required, so that verb may begin at 
such a lime ta ^elWeu to tho others that alt will ar¬ 
rive at ths potabuftf assembly at the proper time and 
in the proper a l ien ee, to combine these studies of 
tbe different productive orders on a chart which will 
■how ths dtepoaiUea to be made of aU the warn and 
machinery, t* prepare advance ptugramaug fbr eafch 
mu and mashise engaged is productive labor; and 


• he " Ctagtesl Ilaip* tor 
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,dvantage of the same predisposition of time that they 
iow have of material. 

As It 1* now, the time of theee persons to entirely 
oo much occupied with this problem of the dtsposl 
Ion of time for whlrh they are only paitly (quipped, 
■avln* It to true much of the neceeeary Information 
nit no training In tho aclenttflr handling of It They 
ire therefore, unable to devote the time they should 
o the immediate atudy of the operations and thn pro 
'talon of tools material and instruct Ion to the men 
Phey try to be all over tho shop at once and they de¬ 
fend on getting their inforroatton at flint hand and 
onsequently fall more or lies cleaily to cover the 
round Having such schedules and programmes as 
ire above described and with the proper work tickets 
listrlbuted on a dispatching board each one In the 
llvlston representing the work upon which a man or 
nechlne Is engaged having the time of commencement 
,nd tbc standard time thereon the foreman can sco at 
glance without leaving his ofllte what men will short 
y finish their work and what steps must be taken to 
ee that the drawings tools and materials for their 
ext work are ready for them In time Having seen 
o this he has some leisure to give his attention to 
natters immediately requiring It knowing If anything 
s obstructing the othc r men that their anxl< tv to earn 
heir bonus will cause them promptly to tiring such 
natters to his attention Having this schedule moi< 
ver the foretmn are enabled to order material etc 
head and to do ao Intelligently thus making the 
lork of the shop transportation department much atm 
ilc r In one case by this mi ana i r > me n wer able to 


handle the lntraahop transportation In a mort satis 
factory manner than 7'» men bad previously been abU 
to dp 

The planning department also greatly aids and la in 
turn aided by the pun basing department for the times 
when material must or eau be got can lntelllgintly be 
determined to their mutual advantage The salts de 
part men t too when It omo gits the Idia that the 
shop Is not aorktng miracles but haa Its limitations 
can make delivery promises which nally mtau scum 
thing and can bt kept and this ts a trump iard of no 
small Important < when the fail bt t orm s ri allred 
among the cuatomers of the concern 

bisionsiiiiiitv oi mi vmiitovt 

In the opinion of those whoa opportunities have 
enabled them to get the facts the lnt flic limy In 
manufacturing which undoubtedly gcvorally exists to 
day In spite of the pit vailing Impn salon to tin eon 
trary la only about one foe rth dii t the things ov i 
vhleh the employees have control and thus fourths 
to conditions lin|ms d upon them by the management 
The methods outlined aliove have at hlevi d results 
whenever they have been fatlhrully and honcstlv tiled 
with proper <ooperation by the management and 
under the direction of skilled aiieiinllsts and the re 
suits hem continued and will continue as long as the 
methods are followed I he effect up in tin nun is thnt 
from being often llstleBa Indlffirent and antagonize 
they become energitu imblttous and loyal frtenda 

One thing more Mueh has b en done ami over 
done In the line of so tailed welfare work It Is a 
highly creditable and necessary line of effort when 


eonflntd to attempts to it move from tho path of tbs 
employee any obstwli whlth prt vi nts him from de 
veloptng his skill and efficiency to tin highest degree 
An lineomforiable unhappy person unnot be efficient 
But ate steam Is ncccssuiy to ih engine so 1s Ince ntlvo 
nccissaiy to the wnrke i ti g I him to make the bret 
use of the facilities provided fen him I nder oui 
present ilvllt/atlon tho sam lnt nth which pushes 
on the master will pmth on the mail snd that Is dire it 
is rsnnnl gain in dollars and c< nth not tn himself hut 
foi and what that gain will Iii Ink H mil I itirno to 
him quickly nfter the exertion width Its xputatlon 
nils ftnIh for If long dilavtd the effect Is lost It 
must also n m< to him si paiatc Iv from hts tegular 
wage that Its iinount may b the more readily rea 
Imd 

Vcmovci th results of eflklencv methods within 
the wtliers know It dm an suflfle le nt to tom lnt < him 
that their ktmral adoitlon would so In i am tin pur 
i basing |Hiwtt of the> t tuple v • h\ lmtinsliu' his 
wages and elreic islng the ost of prcidu tlon is ti have 
ft markedly b ne fl 1*1 ho I st nil v Ink ett I npt n 111 
buaintse. of the to mttv 

T flit limy intthmls howevet tannol Is sun ssfullv 
dtsigntd er Installed hi those train tl in otli r I In a 
and pttjmll eel lev nth t nssvc hit Ions Afl e these 
methods hint I till he It nt Hit ally el ve lop tl to mi I lit 
existing con lltlens and actually put into op iHlion lev 
those skill d In tin ait tiny may gi iiluallv bt r 
llnqulahed Into th control ul those who ltavi li n 
educated In the nonces of Inst vllalton with som Iioih 
i for their futun operation 


THE PIONEER OF AERIAL FLIGHT. 


THE WORK. OF SAMUEL PIERPONT LANGLEY. 

BY ALEXANDER GRAHAM BELL. 


Who are responsible for the great developments In 
t todromlca of the last few years’ \ot simply the 
>ten ol the present but also the men or the past 
To one man especially la honor due—our own Hr 8 

* I angley late secretary of the Binlthaonlan lnhtilu 
Ion When we trace backward the colitis of hlstoiy 
ve come unfailingly to him as the great pioneer of 
■erlal flight 

We have honored hta name by the establishment 
<t tho Ibflgley medal, and It may not bo out of place 
m this the first occasion for the piesentatiou of the 
nodal to say a Test words concerning Langleys wotk 
Langley devoted his attention to serodrnmlen nt n 
Hue when tho l(le>a of a flying machine was a subject 
nr ridicule and scorn It wns as much as a mans 
cpiitation was worth to be known to he at work upon 
he subject lie bravely faced the Issue and gave to 
ho world his celebrated memoir entitled Kxperl 
Hints In Aerodynamloa 

in this work be laid the foundation for a science snd 
rt of aerodromlcs and raised the whole subject of 
erlnl flight to a sclent tfle plane 
The knowledge that this eminent man of science 
elleved In the practicability of human flight gave a 
reat stimulus to the activities of others and started 
he modern movement In favor of aviation that Is 
itch a marked feature of to-day 
Everyone now recognizes tho influence exerted by 
•angley on the development of this art The Wrlgbt 
rothers too have laid the Ir tribute at bln feet 
The know lodge * they say 'that the head or the 
tost prominent scientific Institution of America be- 
ievsd In the possibility of human flight was one of 
he Influences that led us to undertake the preliminary 
avestlgatlons that preceded our active work He 
icommended to us the books which enabled us to 
arm sane Ideas at the outset It was a helping hand 
t a critical time, and we shall always be grateful 
Langley's experiments tn aerodynamics gave to 
hysUlsts perhaps for the first time firm ground on 
'htch to stand as to the long-disputed questions of 
>r resistances and reactions Cbanute says 

(a) They established a more reliable coefficient for 
Mtangular praasuns than that of Smeaton 

(b) They proved that upon Inclined planes the air 
mww were really normal to the surface 

(c) They disproved the Newtonian law that the 
anna] pressure varied as tbs square of the angle 
t Incidence qn Inclined plants 

(d) They showed that the empirical formula of 
> nchamta, proposed Id 18S6 snd Ignored for fifty 
•***. ws approximately correct 

(•> That th* position of the center of pressure 
artad with the angl e of Inclination and that an 

• fnw'lL «***> MlTWod st tb. prcw»t*tno oftbt 

1 * 10 . 


planes its movimcnts approximatel> followed tin law 
formulated by Iocbhci 

If) Thit oblong pi mes prim nl<(1 with tltclr long 
• M dimension to the ltni of motion who mote *iTn 
tivi for sttpio t than when presented with tliclt nar 
rower side 

(g) That plnncH might be nupei]KMeil without loss 
ol siipiKirtlng i>ower If spaced apart certain distances 
vvhiih varied with the speed Bad 

(h) rhit thin planes consumed Uss jiower lor sup 
port st high speeds than at low speeds 

rite paradoxical result obtained by 1 angley that tt 
takes Iimi power to support t plane st high speed 
than at low oiicns up cuornioua pimnihllltli 8 foi the 
nerodromo of the future It ri suits as Ohamiti has 
tainted out from the fait that Hip higher tlu sp cd 
the less nud be tho nnklu of ln< Iluatlon to sustain i 
given weight and tin less therefore the horizontal 
component of tin alt pressure 

It ts true only howev t of the plane Itself and not 
of the struts and framework that g to muki up the 
rest of a flying machine In order th n fore to lako 
full advantage f I angley a law those portions of tho 
machine that offer head resistance alone without ion 
tributlng anything to thp euppoit of tho machine In 
the air ahould be nduied to a minimum 

After laying the foundations of a science of acin- 
dromtcb Langti y pioccoded o riducn his theories to 
practice 

Between ISO and IRir he built four aerodrome 
models one driven by ettbeuk acid gus and tlnei by 
steam engines 

On the nth of Msy his aerodrome \o r > was 

tried upon tbc Potomac Klvcr near Quanttco I wsb 
myself a witness of this celebrated experiment and 
secured photographs of the machine In the air which 
havo been widely published 

This aerodrome carried a steam engine and had a 
spread of wing of from 13 to 14 feet It was shot Into 
the air from tbc top of a house boat anchored In a 
quiet bay near Quantlco 

It made a beautiful flight of about 3 000 feet con 
stderably over half a mile It was Indeed a most In 
spiring spectacle to see a steam engine In the ait 
flying with wtngs like a bird The equilibrium seemed 
to be perfect although no man was on board to control 
and guide the machine 

I witnessed two flights of this aerodrome on the same 
day and came to the conclusion that the possibility 
of serial flight by heavier than air machines had been 
fully demonstrated The world took the same view 
and the progress or practical aerodromlcs was im 
measaly stimulated by the experiments 

Langley afterward eorstructad a number of other 
aerodrome models which were flown with eaual sue 
osss, and he then felt that ho had brought his re 


«« ircncs to n conclusion am! dished to lc n to others 
the tiKkil In liiklnt, tin i x|h t tine nts tn tlu munutriy 
ink stage 

Inlet hnwevet cucourukcd by the a ppm tutlou of 
tic War 1> i >irtin nt vlil h te ogui/ed in the I iiiglty 
aetodroniL i iHMuihb new i iikliu of wm and stlniii 
hied by in ip) ro| iluliciii if f ihicki he constructed a 
lull sized an xlroiiu to curiy a man 
Two nttmipis win made, with Mr t harles Mtinky 
on boird ns aviator to shoot thi machine tnto the 
alt from tin top ol t houseboat but on each occasion 
the machine caught on the laumhlnh wnys aud was 
preclpltatid Into the w iti t Tin public not knowing 
the natiit of the defect which pt vented the titodionu 
from taking the sir received the imprecision that tin 
machine lthi If whs a f tl I in e tnd iiiuld not fly 

Thts conclusion was net wairantcd hv (he fails and 
to me and to others who havi examined the appnrstOh 
II seem d to be a |arf e tly good flying nmelime -ex 
nil utiy constructed am) the fruit of years of labor 
II was almply mvu laum lied Into the all and ho hits 
never hud the opportunity of showing what It could 
do Who ian my what a third trial might have demon 
strated lb general ridicule however with whleli 
the. Brut two failures wete received prev nti d any fur 
ther appropriation of money to give it another trial 
I anglcv nuvi r re mend from Ills disappointmenl 
Ho wns humiliated hv the rldle tile with which his 
efforts hsd boe n r Ived and had shortlv afterward 
a stroke of pniutybls Within a few months a second 
stroke tame and deprived him of life 

He bud some consolation however at the end ITpnti 
his deathbed he i cilveel the icsolutlonh of the n wlv 
formed Aero (lub of America conveying the sympathy 
of tho meiubets and their high apprcelitlon of life, 
work 

Langley a faith never wave n d hut he n v i miw h 
man carrying aerodrome In the air 
His great e>s t acblevcmemts In practical ne rod minks 
consisted tn the successful constitution of |Hiwer 
driven models which actually flew Vriili tlclr con 
striutlon he thought that he hud finished his umk 
and In 1901 in announcing the supposed eon luston c I 
his labors he said 

I have brought to a close the portion of the work 
which seemed to be specially mine—the d rnonMrn 
tlon of the practicability of merhanlrnl fi'glit—and for 
tbc next stage which to the commercial und practical 
development of the idea It to probable thnt tlu world 
may look to others 

He was right and the otheiH have appealed I In 
aerodrome has rt ached the commeninl and practical 
stage and chief among those who an developing this 
field are the brothers Wilbur and On III* Wright Thev 
are eminently deserving of thi highest honoi fron 
us for their great achieve me nts 
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SOME EXPERIENCES Of AN AVIATOR. 

HOW ONE MAN LEARNED TO FLY WITH A BLtRlOT. 

BY CLAUDE GRAHAME-WHITE. 


In the beginning or 1 108 niv nlhustasni wan aroused 
In hiio|i1hiu'h and I Iniim (Hate iv h t to work in eon 
utriul a mid I h lkoptei whl li at thit linn prt Runted 
l< nn lln In hl in uhH of fl>Inf, biliu, a tip* of aim 
plant that would rla« fioni thf Mound Immediately 
wlllmul any npitd Iminlns In i forward dirtitlon I 
eonstruilid a iiitiplt of modi Im on this prim iplt but 
Hoon discard'd this foim of nt roplnm for 1 found that 
n tnniindous pow< r was nnulled to lift fht dtad 
wiight off tht around without attaining a forward 
v<lcxllj uid alt li iihli in Ml riy tli hfllmptii prt 
Hinted tuanv td\ intakes 1 found that tu prat tit e ttuv 
wtrp thorniiKhlv imtlmlaiu t d by tht mt r uumi iouh 
itiHndvnntagiH 

Inward Mu niiddli if tin snm y ai I on at vital 
mt auburn vlhltid tin woilh if \ olnln bif l ien at Ttlllan 
tourt In Mu invlion-, of lailn and dtilvid lonHldn 
nblt valuable luft-imitlm In min ition with blplamh 
from M Oabil 1 Villain I liowivtr alwavH hnvt had 
n pinehant towaid monoplam r whlth tyi>e of dying 
mntblne to niv mind mme t lowly npprt xlinnti h tli 
natural flight of a bird 

1 thm Hit to wink to awi Main whltb wan the biht 
lyp< of monoplaiit nt that tlnu bt lng manufaiturcd 
and althouf,h I an untainted a good tb al of knowlidgc 
It was not until M BlCrtol aut t esflfully trossid the 
( hannel on him monoplane In luly IrhI that I hi rlouily 
took up teioplHiit *t i ommert tally Slnte Mint datt 1 


ing all iiatked Joints and tin const quont leaking and 
loan of wat r whlth mav prove most disastrous when 
the mat him ia in aitnal flight 
There Is one rmtral tain shaft whlth lb flttid with 
wventeen tame alxtun of which operate tht valves 
while thi rimalnlng om opeiates by means of a bell 
irHtik Itvir a plunger oil pump which fonts tht oil 
through tht hollow trankHhaft to thf big end bear 
IngH and theme bv suitable piping to the taut shaft 
platoiiR and gudg on pins Thi lubri atlng oil Is fed 
to the trank thanihei by giavity and 1 r kt pt at a eon 
Riant bvfl tu tht trunk thanibn by an ordinary float 
a downwatd inuveini nl of whlth opt nn a by pbhh to the 
nil tank whlth Ih autunutthallv tlostd again by the 
float whin tbi oil n a Iiir Mn normal li vil 
llu magnilo ami pump an both placed on top of 
tin ingim and hii drlvin by a short shaft and an 
erv get it ahli and lastly dlHtuoiinted Thi trank 
ihafl In fitted with ball txarlugH throughout and this 
RVHtem appearh to lie highly fiatlitfattorv 1hi tarhnt 
lor is plated In thi mitir of thi englm hitwnn the 
lyllnderu and by miniiR of an lngtnlouR airangimiat 
if ioppti piping the vapot la lolhitid In a untir 
dotm which lnburta mini dlstilbutlon of thi ganiR 
to thi various cylinders and gnat nonotuy In the 
weight of piping The cylinders me 100 millimeters 
lore b> 110 mllllmehrs stroke and bO hoisepower 
the normal powe i of the i nglne in developi d st | 000 


i p at the first quarter turn After many warnings 
from M nidrlots foreman who was In charge that I 
wuh not on any account to accelerate my engine too 
much I mounted the mac bine along with my friend as 
1 assenger and Immediately gave word to let go and 
we wire soon speeding along over the ground at a 
good sixty kilometers an hour but with a aenaa of 
iwrfut control and aafety and the faater wa went the 
less inconvenient! we found from the draft cauaed by 
1 he propeller being very anxious to see whether the 
mai him would lift off the ground I gave a slight Jerk 
to the eli vat lng plane and Boon felt the machine lift 
off the ground but renu inhering the warnings of the 
fon man and being anxious not to risk breaking the 
mat him I c lotted tht throttli and contented myself by 
running around the ground In order to familiarise my 
self with the handling of the machine 

As no flying Is allowed after eight o clock on Sunday 
morning at Isay we only had half an hours practice 
and highly satisfied with my first experience we 
stutid off to Mnurtnelon by etr and after a ^00 kilo¬ 
meter run we iriivcd there In time to see Mr Far 
man conduct some vciy Interesting flights with a paa 
hi nger which Just at night fall resulted most dlaaa 
liotmlr Owing to the busking of one of the wires 
which operated hts elevator he was unable to move It 
nnd the machine kept ascending against his will In 
ordir to avoid a more serious accident hi had to shut 



MU ( MKMUMH Will Ih VM> I Itlt M> <>N 
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have devotid the wholi of my Mini and attention to 
the subject nnd have vUlt il alt the vaiiotiH aeroplane 
iiucttugR whhh have bttn In Id on th (ontlmnt and 
an a ivault of (he ixpeilmci I linvi thus galnod my 
iholu finally fell nn a Itkrtot tvpt monoplam scveial 
of which I placid out is foi In August last T se 
eurtd absolutely the fust dillvny of thi big Type 
\II HlCrlot tuonoplaui whlih dtffeia vuv essentially 
from the Type \l In whlih M BlCrlot tiosstd the 
( hanrn 1 

Tht last five wicks 1 hnv spin! dally at M HlCrlot s 
works In rails in oidu to tlioioughly acquaint inywlf 
with thi lonstiui tlon and vntlouH ibsentlal points In 
lonmitlon with th meting of u Huitefuirul mat him 
Mv mono) lam was due for cb livery at the end of Bcp 
tnnbir but owing t< M Bln lets special icquist 1 
sane tinned Ur Is Ing exhibited at tht first aeroplane 
exhibition at thi t.iand Pallets In Paris wbere It wan 
in viiw from tuple mix i _ th to October 17th which 
nntutully vi iv (oneddiiably retarded the date of de 
live iv to me 

At Mu ilosing of the exhibition the machine was 
nmovid to the E N V motor woiks which firm fitted 
the (0 80 homi powet i Ight cvUnder V type water 
moled engine whlih lias been the means of all the 
vnilous virv Hiiiiifwrtil flights auompllshid by Rougler 
In IiIh VolRtn hlplam I dbl not decide on this engine 
until 1 lmd vlaltid Hit wnks of prat Ihally all the 
other aerial motor manufacture is but after exhaustive 
leHcau h and ti tales I 1 <ann con vim ul that my choice 
if an E N V engine was of the best 

There are Inuumeiable construction features In this 
i nglne which Immediately reiomraend themselves to 
the novhc Inaamuili hr while weight has been reduced 
to a minimum the mbintlal and vital working parts 
have been kept well ovu tin margin of atrength to 
eliminate failure as far as possible from breaxuo*ns 
These itiglms an wattrtooled and (he copper watsr 
in* k< Ih an eleetmlytli aHv deposited on the cast Iron 
\ limb rs In thi moat Ingenious manner thus obvlat- 


HIN HI FRIO 1 A M 1 CCK 88 FUL FJ l(«H I 


revolutions and at 1 '00 to 1 600 revolutions 80 hoine 
powir 1 be motor weighs—complete with am RRurles 
nnd toil and accumulator for dual Ignition Just ovor 
100 pounds 

Ah will be noticed from thi accompanying illustra 
tlon thi dihlgn of the maihlm dlfftra very essentially 
from the small Bid lot type Calais Dover Inasmuch 
hr the engine Is placid voiy murh lower In fhp fusil 
age and the drivers and passengers scats are plaml 
behind the engine In the same plane thereby bringing 
Mil until of gravity very much lowi r Insuring gn ater 
stability In flight 

The propc Her abaft Is fixed high up In the extreme 
front of the mat hint and the propeller whlih has a 
diameter of l 4 meters Is chain driven and Is geared 
down to revolve at half the speed of the engine for ss 
ircelselv In thi same mannt r for marlm use the lower 
the revolutions of the propeller the greater Its efll 
clency thore being a greater grip of the air and less 
slip 

After the wi*e au point of the motor and a six hours 
continuous run to lest radiator effleiemy and the satis 
faitory working of the pressure feed and all other 
details the machine was removed to Hllriots works to 
have the fine! adjustments of the wings the vertical 
plane and the fixed stabiliser rudder and elevator, 
and after several disappointments I eventually ob 
taint d delivery of my machine In working order ai thp 
Parade Grounds at Isay let Monllnesux at 7 JO on Sun 
day morning November 7th, and aa t had gathered 
a good deal of useful knowledge and Information from 
watching tho antics and profiting by the errors made 
by other beginners on Blflrlot monoplanes I bad a 
good Idea of what not to do when the engine was 
started up and we were ready for our first trial As 
M BlArlot was away In Vienna himself and none of 
his employees had ever actually flown a machine we 
had a more or Iras haty Idea u to how it ahould he 
controlled 

It was a very cold morning bat the engine started 
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iff Iiir motor and hundreds of spectators present were 
horrified to see the machine fall like a stone from a 
height of 60 feet 

I happemd to be on my car at the time the accident 
took place whlih was about a mile from Mr Farmana 
hangai from wbere 1 was watching his flights I lin 
medtately Bet out on the ear with eome of hts me 
(hanh s and arrived first on the spot to find Mr Far 
man and his passenger absolutely unhurt but the ms 
chine smashes] to pieces 

1 took a late train baek from Mourmelon on Bunday 
night and arrived In Paris at 1 A M on Monday 
morning Then after three hours rest my friend and 
I turned out again and got down to Isay lee Moulin 
esux about live o i loe k in the morning arriving some 
two hours before BlArlot s mechanics turned up We 
however got the machine out end tied It to sodas rail 
ings and I then had my first experience of starting 
the engine which to n novice at first sight appears a 
roost hazardous undertaking as unless the machine 
Is either held firmly by several men or strongly tied 
up It Immediately baa a tendency to leap forward 
We however successfully managed to start the engine, 
and then rigged up a leash and when we bad mounted 
the machine we let go, and before eight o'clock In the 
morning we had accomplished several very sucoeaaful 
flights both with and against the wind These expert 
cnees we continued throughout tbs day, and by night 
fnll I felt quite capable of an extended flight It only 
the ground had been large enough 

The following day we were out again early, and had 
absolutely no difficulty In flying the machine with my 
friend aa passenger and sixty Uten of gasoline and 
twenty liters ot lubricating oil We, however had a 
somewhat unfortunate accident toward mid-day An* 
other small Bldrlot had become damaged, and was 
stopped some two hours la the center of the field, 
which much handicapped my maneuvers, and at one 
time, when we were at a height of SS feet, my whole 
attention appeared to be rt t w^ a l by tht) stationary 
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machins In tbs middle of tbs practice ground In my 
ortr-anziety to avoid going in ita direction I acccler 
■ted my motor Instead of decelerating as was my In 
tention Tbe machine then rose very much higher In 
the air than I had any intention to do and seeing that 
I should have to fly right over tbe stationary machine 
if I continued in my course I decided to make a hasty 
descent This I successfully accomplished in ample 
time before reaching the other machine and on 
grounding it was my intention to atop my motor 1 
pulled the throttle toward me for this put pose being 
accustomed to decelerate motor cars in this manner 
but instead of doeing the throttle by this action I 
opened it, and of course accelerated the speed of my 
engine so quickly that it caused the tall of the macblno 


to turn right lound In the name manual as a car 
would skid if the brakes were Jammed on quickly on 
a greasy road The seven e side strain of this movo 
ment caused om of the front forks of the front wheels 
of the machine which carry all the dead weight of the 
engine and passengers to twist And break and this put 
the machine hort ih t ombat for the rest of the day 

In ordei to give some idea of the weight of the ma 
chine I may mention ‘hat it took eight strong men 
tu lift one Bide of it in order to wheel It back Into the 
hanger Tho machine In working order with gasoline 
and lubricating oil for a three hount continuous flight 
weighs between 900 and 1,000 kilogrammes, or about 
a ton 

The following day M BlOrlo' had returned from 


Vienna and he sent for me snd strongly urged u< 
not to use tbe aeroplane uuy more at Issy, as ha said 
the ground was far too small f ir such a powerful and 
faat machine and he furth r (old mo that be hlmsel 
would not attempt to fly it there, and Btrongly acl 
vised mo to send It off Immediately down to Pau whero 
there is a veiy fliu atrndiatw wl'h huugurs and every 
other convenience for aeropInnistH 

1 tbeiefore Immediately had (he machine packed up 
and it Is now on its way down to Pau and I piopntce 
lolnlng tho maihln th re with M Htdrtot early next 
week he having undertaken to p tsonally Instruct mo 
and to make mo norotighly pi otic lent in the manage 
ment of the machine before bringing It over to thlB 
country—The Car 


EXPLOSIVES FOR USE IN COAL MINES.* 

HOW DYNAMITE IS THAWED SAFELY. 

BY C. E. MUNROE AND CLARENCE HALL. 


A LAsut number of different explosives can he 
formed by mixing various ombustlble substances with 
various oxldlriug age nts ot by using sue h i ilxture s 
vs dopes foi dynamite or by using them togethe i 
with tho different nltiosubstitution eimpounds In 
fact the number is so great that a book published m 
1H<Ki gave the names of more than one thousand dtf 
ferent explosives, and many have been added to tho 
list lime that dale As the number of those !u actual 
use is much smaller It Is clear that most uf (in ex 
plosives known art for various tevsons unsuitable foi 
iiso indeed not one of those more gcnoinllv known is 
hultablo for use under all circumstances Tot In 
stance some of them on explosion give off a onsld 
i table volume of flame some of them on explosion give 
off considerable volumes of poisonous or noxious gases 
some of them explode so quickly as to shatter the roe k 
or other material in which they are fired and breck It 
down into fine pieces some of them are too bulky and 
so on 

it is evident that if wo are seeking to bleak down 
the risk in an open quarry for tho purpose of making 
t sc of that rock as ballast foi roaels wc can employ un 
explosive that pioduceB n long flame ot giv s off 
poisonous gases or shatters the material be cause tin 



i ict i*oYi<s <>i nNjmfiri- showing mkthod or packing ii 


( onsldc lallont. biic h as these have led to an invest! in llameter amt so made that it ean Is tilled with 
Mttlon by th l nit d Stiles teuloM ul Survev ot the tiro damp or with eoal elubt and air mixed or with 
explosives offered tn th ntntl t let the puipos of gin dust and ill mixed In my deslicd pioportlon so 
lUlfimtiiing It lilt iiileiist of the coal mtnci which is to jepiodiiee the dangiious conditions that nmv o< 



eui in rod mines Attache 1 to one end of tbe gallery 
1 a ven siting urn with a hunber rcpremutlng 
the. tmr hoi In a mine hiorn this gun various 
exactly determined quantities of the explosive to be 
tetsed tntv be flu 1 either unlatnped or tamped Into 
the mixture in th gallery uml thereby II e»n be 
h arned w hr thei or not tho deflnllily known quint tty 
of explosive usest is deseillxd will cause the ignition 
and explosion of the mixture in thi gallery Besides 
this gas and dust galteiy theie Is at tho testing sta 
tion i toilet lion of othe i apparatus ind appliances by 
whieh to test tho various properties* of explosives and 
so to find linn i lativi value an 1 their ielative safety 
for use in eoal mines This Investigation has been 
going on Blure September IMox and there have al 


PlO 1 — FLAMhH TKOM EXPLOSION <)1 I fjl VI W! K.IIIH Ol BLACK ready been published two llstB of explosives that have 

BLASTING POWDER AND 01 1 V J'hKMIHSJHI h J-VPIOSlM pissed ail test requirements in i satmfsctoiy man 

ner and are considered to be suitable* for use In coal 

work Is dons in tho open alt and boiause the rook has of mj h explosive« are suitable tor ubo In coal mines mines provided they are used under the presettbed 

to be brokeu up Into small pieces anywsy se that ll Is and will do the woik with th* gioatest digm of safety conditions 

well for the explosive to do It If however we sought foi tin mtnei u lng them Of c out so It it, iinposhlbl These approved explosives an thin foie called by 

to get out from that quarry blocks or Btono such as to insure inmpIeU, haft tv feu no explotelve cun lx pci the United Htnte Geological Survey pc nnltodlilc ex 

marble or granite which were to be used in building fectly wife an 1 veiv explislvi sh mid Ik treatid with ploalves 

or for monuments we should avoid using the shatter the gioatest cute and consideration With iiln n to the < harmteilstle component ot 

mg explosive and choose one that slowly and without 
a shock separates the rock mass from the deposit Yet 
for this purpose also as the work la In the open air 

it might matter little ir the explosive gave rise to a (9T\ ‘ vt’-W*. ' ''■*»»> . JgfP'P'.; *•■.,, Ay 

laige flame or gave off poisonous gases provided tho ® t f T f I | * * flgT '1 ] i + M fe; ' \ 

quantity of explosive used was small But the con $#' * **' * ***» • m t* “ f 

ditlons In a coal mine are very different from those In ,*%%•! if *' ’ a * it -’, * *, , , , , , / 1'* ^ 

a qnarry The mine Is Inclosed and rot out In the open jhr I' 1 g y BvV'- * • 

moreover liable any time to 

Inflammable gases or coal dust ot hath which may ^^B '2 ‘ ® 

form explosive mixtures the ait under these 
circumstances an explosive wore 

a long flams on tiring this flame darting out from tho ^ -*f f ' , , , , ’ 1 $ 

bors hols might sot Are to the explosive mixture in tbs | \ ‘ , , , ******* #‘5- 

produce a mine 

Moreover, as mins la an Inclosed space and 

the wholesomsnsas of ths air within It depends upon *&'•£* if-r-'- ^ 

artificial ventilation it ia also objectionable In such 


s Bring to make use of an axploaive giving off any non 
atdsraUs quantity of noxious gages which must be re¬ 
moved from the mine after the explosion before ths 
miner ran safely return to bis work 

v Abstracted Own totfllstlq f{8, published bp tho United 

fttta U aoligtcBl damp' 


Pie 8 -THAWRR FOR 

With this object In view the United States Geo¬ 
logical Survey has established a testing station it 
Plttabuig 1*8 where there has been creited a laige 
gftUeiy made pf fttcl, lto feet long by 9 foot 1 iuebes 


rRossKN explohh is 

each of these pe nulsblhl explosive-* the* may bo 
placed In three clnsses—nnimonliim nliruli powde rs 
hvdrated powders and nilmglyccrln powders Most ot 
those powders contain ultioglyicilu and therefore 
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tin y an all of the general nature ol dynamite but iliu 
ompnm mIh md ptopoitlons of the dope havi been 
m 1 1 oh n mi l the uiixtuics ao made hs to modify very 
m» ill) tin litleitug LfTeit upon explosion while at 
ilu h inn (lim the volitates of gaseH produced are 
iilitmly mol Aa a msuK the flame s piodiuecl are 
sin rl mid not lasting and toul Ih tin own out without 
hunt, powdtnd when the prater i barge of smh an 
explosive la luted and tills hmt,i la prnpi rlj placed 
I In hi explosives are designed to take 111 place of 

I In k hlHBtint, pouch i will h has hi in found to be 

nmiiltid fin i hi In toil mini h uh le ilimgcroub gas 
ni lullamuiihl cliibt Ih pr sent Iminisi ol thi Meat 
in ish 11 II ii in whl h II pi oil n is mil the long time 
tint tl Ih tUuii lasts and bn ium ot thi eiu entity of 

ti i oi iih Hinok ind noxious gustH alii h it kina out 

\ I ii i xploili 1 Although exploalviH of tht kind lepre 
Heiitid ill the 11 m or pe tin nimble ixplosivib Iihvi hem 
introiluiid Into tine country only during the lam ft w 
M hh yol th it uUHUinptton now amounts to utvcril 
ml Jilt n pouiulrt at n u illy and Ih inpi llv growing 

lutirtll iti 1> though th pumlHHlhh t xplnhlves are 
Mi I on I Mttirn anil yulrl Hhoi t Mann s that do not 
I t mil gists of low temp rntuic bo tint there is lit 
tl il ingi r of Igniting tin i xplnmvi guns and dusts in 
mini h whin tiny an usid Mill tin gwes tiny yield 
i n i \ploblim in i) In nuxloim mil lull tiniunlih anil 
n in in an wuiud when using pi inilbHilih ixploKivis 
in to n turn to Hit Ineisl aftci llnng tlum eny 
hi on i tlmii tin v wiiiilil If they hid Arid a charge of 

I Ih 1 hi piling powdi i 

\li hi ot ilit hu pt milssible explosives will fie-ezc 

II Ih irm thiil in making Hivinil of tlnni nmteilals 
hive him ullul tint pie vent tlulr Ine/lng ho readily 
hut lie urn on I in tun rsi do not tliltn that smh ex 
plosives will nintin unfro/m whin tho linipeiature 
r1 1 Ih htlow 1 dig 1 lo kei p any of tin nltio- 
ylttiiin . xi 1 si Vi h peimuuently tliawid liny Bhould 
1 m Btoml wh it tin tempirattm dues not go below 

- dig I On (In other hand eiu Mlioultl 1 m taken 
thill noun or Hi m txploslvtH Ih Hubjictid to high tern 
|u i ul ii ns fen this will under ill ot tlnni more hi nsl 
lt\i 10 ixploHlon anil Is likity to mum tho duoinpo 
hIIIuii of sotu <f tlnni It la last (hat the tuupera 
tut of tnagi/liirs in which they m stored should 
not ilsi abovi •» dig F 

1 xploHiMH should not be ixposiil foi any length of 
lime to diiut sunlight In mum thlie tnny had to de 
11 mpotf It iou In I line i mil lining nifrogl) 11 In nttro 
c llul isi nlti tslnr Ii oi Hill Hi uui h of that kill 1 lx 
ploHlveB should bf stolid ill i dty plinc f r in iny of 
Hum loniain umuhiabl quantities of niuuioniiitn 
nitrate or ot sodium nitrate and so will tali up tuui 
tuu from dump ulr mid be conn ilintp loo m nt 
dampniHH mukis tli ixploshc lint any liardi r to flu 
lilt weiku whm (1ml If sldm if file explosive Is 
damp the nature of the guscs pioluced will be dif 


limit Moreover as bodies like dynimite become 
nioiHt the tilti glycetln lontnlned In thmi tends to 
iiiii out Ihut is what Is eallcil exudation lakos place 
in 1 ill thi dangna rollow that belong to liquid nltro- 
gly nil 

On tin other hand explosives should not he kipt in 
an ixtrmi h drv place for all of litem ts made 
i ontiiln «tin molbtnte and if the place of storage is 
vny drv the explosive may lose tMa moisture 8ueh 


n chaigi in (omposltion will affect the explosive so 
as to change the sp cd with which the explosive re 
attlon takis plate within it and therefore the char 
ncti r of the work which it does when exploded Nat 
uially the longer an explosive Is kept In storage the 
grialtr ate the ihanus that change will take place In 
it and thotelort thi ixploalw should be obtained In 
us fresh a condition as jamelble and should be used as 
soon is iXMwlbh after It Is tecelved Also It should 
be kept stored iu Its original packages In the maga- 



1 ta I IHVW HOI Ml I()R TKOZLN 
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situ outside (he mim until wanted tor Immediate use 
ami then used pioiuptly 

Dytitmlto Is pul up In Mirks which are usually 
tllpptd In paraffin to make the wrapping watirpioof 
Ah bv rough handling the folded tdgps may bo 
broken opm and the otilmls ol the ■ irtrulge thereby 
exposed to thi ntolMurc of tht all Ibme cmtildgea 
alioull he haiulltcl with great < it. md they ire bent 
cartl«d to thf plaie i hue th y un to be uw>d in tin 
cartons In which Ibiv ite bought 

In hitulllng explosives thi gri atost <arc must be 
taken to piovuit their falling o» getting shocks They 
must not be thrown ni dropixd ind portions of thi 
powdi i falling ftotn thi c utriilgia must be carefully 
gum ih tl agalnat friction blowH or Are 

Lxplosives should nevei be tarried by l&tlroad ex 


cept In tonformitj with the rules of the Interstate 
Commerce Commission as published by the American 
Railway Association These rules make It unlawful to 
carry any explosives except small arms ammunition 
ou any public vessel or vehlile carrying passengers 
Explosives Bhnttld be stored In properly placed built 
and aired magazines Such a magazine should be far 
enough from other buildings or works so that if an 
accidental oxpkwiea occurred when tbt taaguine tm 


full it would do the least possible damage, and It 
should be placed as not to be In danger from forest, 
brush or othei accidental flree Magazines are best 
built or briek or concrete, but they are more frequently 
built of wood covered with corrugated Iron In any 
case they should be provided with wooden floors, 
which should be kept free from grit end dirt It Is 
best that only one kind of explosive should be kept 
In any one magazine If more than one kind of ex 
plosive (other than permissible explosives) must be 
kept in tho same magaxlue the magaxine should be 
divided into rooms by partitions and the different 
explosives kopt in different rooms On no account 
should detonators or blasting caps or any device con 
talulng fulminating eomposltton be kept In the same 
magarlne with any other explosive These firing 
ih vlees should be kept lu a dry place by themselves 

Plans and spec (Hi at Ions tor magtalnes will be fur 
ulshed by tnanufai lurers of peimlsslble explosives 

lln greatest tare must be taken to prevent pack 
agis of exploHlvis from falling or getting shocks 
They must not be thiown diupped nor rolled Wooden 
boxes containing explosives should be opened with 
extri mi ate ho ia to ivold frit tion and blows as 
mm h hh possible Thi y should never la opened within 
the maga/lno but In a propel ly ahcltired place out 
stile of tin nmgu/me nud it a dlstanco from It They 
should bo opened only by the use of a wooden mallet 
and i hardwood wedge 

The tbawtng of frozen explosives requires extreme 
ttie and doing It impioperly has frequently l«d to 
most serious aiddents No altimpt should ever be 
made to thaw a Dozen explosive by placing tbo cart 
i Ulgo Is fore n Art oi near a boiler or on ate-un plpt s 
or putting It in hot water oi by placing It In the 
Him While thawing nitroglycerin explosives aro ix 
lumely sensitive and should bo handled with great 
• are During thi thawing the nltroglyiciln tends to 
m pit ate from the dope and tun out from tho inti 
rlilgc (that Is to exudo) and this la a source of 
danger 

When hut i small amount of the explosive Is te- 
il ii I reel It mnv be thawed In the thawira that are 
furnished by all tht minufat tun is of explosives and 
have been lonnd salt for uw as dim ted 1 hi thawn 
coiihIhIs of a watei jaikitod tin vessel in which tho 
cartridges aro plattd and which is ■ lnsed with a tin 
cover Dctore the wstci Is placed In the vessel It is 
wanned up to a temperature not umomfottable to the 
hand put Into II and the lartridges bw allowed to 
lemain In the thawer until It Is found by gently 
preRslnt, them that they art lompletely thawed 
tlnoughoul When thawed the material will fill 
plan!It or like flour between tho fingers When frocsn 
or pnrtly frozen the stick will ftel mow or less rigid 
and hard It la neiessary that the stick should be 
thawed completely because dynamite when frozen can 
be. detonated only with great difficulty and any pail 
that Is frortn will be but Imperfectly detonated in the 
hoh hence, not onl) may such paitly frozen powdor 
fall to give Its foil effect as an explosive but tin re Is 
danger of a serious accident In a coal mine where 
such )H>wiler Is used because If a blown-out shot re¬ 
sults the burning boltd part may set fire to the dust 
or flu damp lu the air of tbo mine 

Where laigc quantities of explosives are used dally 
a Htnal! thaw house should be ptovlded for tbo puipouc 
or thawing out the frozen explosive (See Figs 4 
nnd f») Plans and specifications together with a 
hill of material for such a thaw bouse wfll be fnr 
nlshed on application by the manufacturers of per 
mnislbli explosives The thaw house should be large 
enough to hold all the explosives used In one day’s 
work It should b* heated by a small hot water 
heatei placed at least 4 yards from the house tho 
hot water be tng passed into the house through Iron 
pipes at su<h a rate that the temperature In the 
house will not at any time be above 90 deg F 

Thaw houses are intended only for the treatment of 
explosives for immediate use and not for the storage 
of explosives for If powders or dynamites are left In 
this high temperature and dry air for a considerable 
time the moisture that ts a proper pert of them will 
be drlv n off and as stated before, this will markedly 
alter the character of the powder or dynamite and 
may lead to accidents in Its use 


The difficulty encountered la the use of overhead 
conveyers running on rails Is experienced especially 
v hen they have to be installed in existing workshops. 
In which it is dUBcnlt to find suitable points of sup¬ 
port Monorail tracks are not sufficiently flexible, ant 
too heavy and require turntables or switches operated 
from the ground The "Passe partout” system appears 
to avoid these Inconveniences Tho track consists Of 
two parallel I beams, wbloh are light and allow very 
small radii of curvature Switching Is facilitated by 
grouping several switching points together In a radial 
arrangement The oar Is suspended from a rod Which 
hangs between the beams, and osrlllat ton Ig prevented 
by guide wheels. Shunting is effected by lightly press- 
in* t$» rapeodHf rod to tbs dwirvd ilm&M. 
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THE WRIGHT INJUNCTIO N.—11. 


EXTRACTS FROM 


THE COURT’S 


OPINION AND 


THE BRIEFS. 


war cmmas mm Tin aax at DimutT asotjtb 

“Ijt order to show the court the true angular re la 
tlons ot the adjuatable tips of defendants machine to 
the wind we present a corrected akotch marked Com 
plainanta' Diagram of Operation of Defendants Ma 
chine’ Fig 1 la the position shown by defendants 
aketeh with one tip XC Inclined downward 10 de 
grtes from the normal imsltton XL and the other tip 
TC inclined upward 10 degrees from the same line 
Fig 2 represents the machine with the motor throttled 
a little In which case the main aeroplanes must be In 
cllned a little more In order to provide support for the 
machine at the lower speed The poet B will then be 
Inclined backward four degrees and the neutral post 
lion XL will be rotated tn the same direction four 
degrees from the horlaontal and the side rudders XC 1 
and XC will likewise be rotated four degrees from the 
positions shown In Fig t In fact tho entire mftc-hlne 
will be rotated together four degrees from the original 
position The angle of Incidence of XO 1 which was 
originally ten degrees will now bo 10 minus 4 or six 
degrees while the angle of Incidence of XC will be 10 
pins 4 or fourteen degrees Although both rudders 
are adjust! d to «qual angles from the normal position 
XT there Is a difference of eight degrees In their angles 
rf incidence Under this condition the claim of Mr 
Curtiss that the angles of Incidence must always be 
equal when the rudders are adjusted equal distances 
ftom tho normal position XL is manifestly untrue 
Fig 3 represents a cose where the speed of the ma 
chine is still lower and the angle of Incidence greater 
by eight degrees than tn Fig 1 and four degrees 
greater than In Fig 2 This results In an angle of 
Incidence cm XC of 10 plus 8 or eighteen degrees, 
e bile the angle TC Is 10 minus S or two degrees 
Thute one tip will have nine times as great an angle 
ct incidence as the other Instead of having equal 
angles 

WRIGHT MACHINt \OT UKt I ircVT 

Wright Brief It Is to be understood that In tho 
nnonauMral art aoioplanes ncay be flat or substantial 
lv so or decidedly curved and be mechanical equlva 
lent a of each other In every sense of the patent tn 
m it' 

Curtiss Brief ‘In the only form of the device 
ihown In the fWright) patent In suit each aeroplane 
Is absolutely flat and the only place where any 
other form Is hinted at Is In * (these! ‘lines 
These surfaces may receive more or lees curvature 
from the resistance of the air 

It must be kept In mind that tho machine 

of tho patent Is a gliding machine and that therefore 
any prior gilding machine la available as prior art In 
fact the patentees admit that the 

patent In suit la merely an Improvement on prior ma- 
chines for they state that 'Our invention relates to 
that class of flying machines in which the weight is 
sustained etc showing that this class of heavier than 
air gliding machines was a well known class of tnven 
tlon In one or two places In the specification 

it la specified that power might be applied to It for 
propulsion but no description of how the same could 
be applied is given and therefore tt must be assumed 
that It would involve no Invention to apply 

power to any gilder Brief also alleges that certain 
lines in Wright patent (28 r *0 page B) admit that ma 
chines of this character provided with a forward horl 
irmtal rudder and a rear rudder were old 

It la alleged In the Curtisa brief that the only mi ans 
described or hinted at for restoring equilibrium In the 
Wright patent Is ths warping of the matn supporting 
surfaces themselves Attention Is called to wording of 
specification, the record of application and what paten 
teea then stated to their attorney 

cunts* mmuftion or ms own machine 

The Curtiss machine la described by Mr Newell as 
follows “It has two main supporting surfacss both 
of which are curved and are absolutely rigid 

at all time* and oannot be moved warped or distorted 
In any manner The front horlsontal rudder Is uses] 
for steering up or down, and the rear vertical rudder 
Is used only for steering to the right or left In the 
same manner as » boat la steered by Its rudder The 
machine Is provided at the rear with a fixed horlsontal 
surface, which Is not present In the machine of the 
patent and which has a distinct advantage tn the op¬ 
eration of defendants' machine as will be hereafter die- 
cussed 

’pefendanta’ machine does not use the warping of 
the mala supporting surfaces in restoring the lateral 
OQulHbrHun, but has two comparatively smalt pivoted 
h»WHtpy mam* 9* radden. Whoa on* and of the 
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machine is tipped up or down from tho normal these 
pianos may be thrown In opposite directions by the 
operator and so steer each end of the machine up or 
down to Its normal level at which time tension u on 
them is released and they are moved hack by the prcB 
sure of the wind to their normal Inoperative position 

When defendants balanc ing surfaces arc moved they 
lnesent equal angles of Incidence to the noruiil rush 
of air and equal mehetames at each side of the ma 
chine and there 1b therefore to tendency to turn 
around a vertical axis as is the case of the nine bin 
of tho patent consequently no reason or necessity fur 
turning the vertical rear rudder In defendants ma 
chlnp to counteract any such turning tendency At 
any rate whattvei may be the theories in icgaid to 
this matter the fact is that the apeiatoi of defend 
ants mat bine does not at auy time turn his vertical 
iudder to counteiact any turning tendency dun tn the 
side balancing surfaces but only uses it to stem ths 
machine the same as a boat Is Btiered 

The complainants in their rebuttal affidavit have 
Introduced an exhibit entitled Drawing Defend 
ants Machine which shows an exRggeiat d and dis 
torted machine apparently different from that set forth 
In the ir inov ng affidavit 

CURTINS M VC HIM' NOT VN IMKIM t M» Nl 

The position of the e nmplalnants Is that although 








the defendants device dess not answci the wording 
of the claims In suit it Is an equivalent constitution 
Even with sue h broad Interpretation as the complain 
ants contend for they substantial y admit that each of 
the claims ts limited to a cuusLi if tlon In which the 
device must present different angles of Incidence to 
the nit and have a msequent turning tendency e-tused 
thereby and that the t-ar veitlcal rudder must tiecen 
sarily he used to eountcraet such turning tendency 
Kven with such a legal construe tlon of the claims Uc 
fendants do not Infrlng Defendants nmchliiu does 
not answer the claims as woidod nor when construed 
at ording o tbe actions taken In the Patent Office and 
the Interpretation ot the claims put upon them theipby 
and this too without taking Into eonslderatlou the 
prior art construction* 

Mr Ntwell goes on In aay ‘Complainants conelu 
■Ions therefore test solely upon their theories as to 
what ought to occur in defendants machine and their 
conclusions fall to the ground unless their theories ate 
correct Their theories how ver have been riddled 
by Mr Curtiss a affidavit In rebuttal where he ahowB 
not only that the actual facta an that there is no ap 
prectable difference) of pressure) on or resistance of 
fared by defendants balancing surfaces, but that the 
vertical rudder Is In fact not turned to counterect any 
turning tondemy when the planes are warped 
The fact* (are) directly denied by Mr Herring and 
Mr Curtiss (who are the ones who nallv 

know about the operation of defendants mac bine) hut 
complainants theories even If true at any time ars 
shown to be founded on false or erroneous assump 
tlons and at most to be true only for an Instant of 
time not sufficient In length to cause the results which 
they seem to think matt necessarily flow from such 
theoretical causes Mr Sees affidavit and that of tho 
Wrights admit that the condition shown In Fig 3 of 
ths ■Curtis* Sketch,’ and In Fig 1 of ‘Complainants’ 



Diagram of Operation of Defendants Machine If true 
would not result In a dlfferc.net of resistance or differ 
i nie In angle of hit Idem e and they have, put In Figs 
- Tied I to tiy to Rhow that the Fig 1 condition is not 
the noi mat ThlB hate been demolished in Mr Curtiss a 
affidavit tu cbuttal when it is shown that tbe Fig 1 
condition is the normal and the condition tdiown In 
Figs 2 and t onlv occuta Instantaneously and not for 
a Runti tent length of (inn to cause anv turning of the 
inathlm Fuitin rmore even the condition of Ftgie 2 
and t docs not occur whin the wind changca Rlrike the 
machine for at that time as specified by Mr Cuitlss 
the balancing surlaief, art In theti nnimnl poblllon and 
therefore meet the change of the air nrrcmt at equal 
angles and with equal loslstames and before the bal 
am Ing surface could be moved bv the operator the 
tormal condition shown In Fig 1 net curs with Its con 
sequent equality of HngliH of incidence and consequant 
cqualltv of t ststancca Inst ad of with Hn Inequality 
of th name Mr CentI hhh affidavit also ehowru that the 
practical t exult In actual flight ts the same whether 
the balancing Hiirfaiis are absolutely flat or ate slight 
ly cutvcd 

Them it suits In defendants machine arc of a dis 
Hint advantage and apparently could not take place In 
the mmhine of the patent In milt because as explained 
in the Newell affidavit the warping of the flat main 
supporting suifqepR must of necessity result tn a differ 
ence ot angle of Incidence and consequent difference 
of resistance on the two Hides Consequently tho opera 
tlon of the rear vertical tuddet tn counteract n eonse 
quint turning tendency Ir unavoidable In the machine 
of the lwfenl hut Is not a necessity and Is not actually 
done in any of defendants machines 

The function of presenting to the atmosphere dif 
ferent angles of Incidence and different resistances an 
h|crifled In the rialmt. In suit obviously refers to a 
Him whin the balancing devires (whatever they may 
be ) aio actually Disrated for the purpose of restoring 
tin equilibrium and not at some time when they are 
not so oiierated The record shows that when tho 
quIHhrlum Is Tutored In the patent In thp suit tho 
function specified In the claims must of necessity oe 
tn but they do not occur when defendants balancing 
surfaces me moved 

In shoit even assuming that a legal construe tlon 
of the claims as broad as the. complainants contend for 
Is allowable the question of Infringement aa substan 
Hally admitted by the complainants depends upon 
theories and facts which an asserted in the moving 
"effldav Its but equally strongly denied In the defend 
antH affidavits and romplainanls position depends 
not only on the correctness of the theories advanced 
by them upon the application of those thoorltB to the 
actual facts 

That the wotd ‘aeroplane of the claims means a 
flat surface as shown In tbe patent in suit as diet In 
gulshed from b curved surface la furthermore corrob¬ 
orated not only by t lout Solfridge but also by the 
Wright brothers themselves In tbe letter of Lieut 
Selfridge, on pages 16 and 17 of the Wrlgbts moving 
affidavit he states 

“ Will you kindly tell mi what results you obtained 
on the travel of the ccntei of pressure both on aero- 
curves and aeroplanes’ 

In reply of the Wright brothers to that letter they 

state 

* The travel of ihe center of pressure on aeroplane* 
ir -— The center of pressure on a curved surface 
is approximately- 

Ihoso letters not only show that an uninterested 
party who was delving into this art considered that 
an aeroplane meant a flat surface as distinguished from 
a curved surface but the reply of the Wright brothers 
shows that this was what they connldered themselves 
even as late as 1708 These facts corroborate the de¬ 
fendants contention that in the patent in suit the 
word aeroplane means a flat surface and not a curved 
surface and that tbe claims in suit arc t.o limited ’ 

Thors an orar 400 tnllcs of railway now In op< ra 
tlon In Guatemala and various extc nplons are tn pros 
pert One of these lontemplatea the building of a line 
from Zacapa on the Northern Railroad about 100 
miles from the sea to Santa Ana on the northwestern 
frontier Of Salvador where It will connect with the 
British railway already built and thereby with the 
capital of Salvador Mue h of the coffee now grown In 
tnat repunnc will thns And an outlet to the Atlantic 
of which It has long been In need and It Is highly 
probable that the balk of tho Import trade to Salva 
dor will also be conducted along this route. 
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THE GREAT PARIS FLOOD. 

THE CAUSE OF THE GREAT INUNDATION. 


Continued from Front P«f« 


in swtll the Seine la the region uuund Purls ih< fui might <H ixeiteimnt Is on thi lookout as It ever 

diflitenei In ilcvutlon of thu gtenitid Ih slight f h< In foi n w sensations I hi New \oik Hun 

llvu IhhI at tin lullerles is only a fe w rut higher _ 

than at Asnl&ns after th» Seim Iiuh tak«n a wide 

sweep iround the whole city I In flooding or the Disonaslng tin iiuestlon or the Water Supply for 
HiwirH «an due to the rad that tht outlit of the main thi la#k ( unul at I nnama In a papei read Lx fore a 

wan at llltliy la flush with thi liver It wan placed recent muting of the American 8oclity of t lvil Cn 

thue <ontiHi> to the plan of the e nginier who deviat'd Rimers Mr litlto 1 Sor/auo sought to piove that 

tin modeln aduine >t sewers Thi blame foi the in during the three or four months dry muon on the 

imitation of th< undiiground ioida liua not bun inthiniiH tin vailoua hakagia and necessary uaca of the 

tit finitely mttlid aa yd it is pi nimbly due to thought canal and Its structure* would ao reduce the water 
leiutntss and disregard of the Hdnes possibilities on level of the Iaki at Gatun that tt would lx Imigwslble 
the iiait of all conurned 

Ih Itiini ill (ti ruiiedi(8 lulhd foi are eh ally the 
bull Una. ot higher lid stioni.tr emhauknit nla for tin 
rlnr and i liungea In tin outhta of the aewer avatciu 
that will privuit I he Hoodie tione backing In The 
condition however la n ixrinancnt one and nntiin 
luuat be gemrded agaitiHt more cffutl dy lu the 
iIglili entli eentmy it wax pio|KiHed to till In the giound 
of Pal la to h hdght above all poaalble floods that 
ningnlflcent scheme Is entirely nut of the question 
teidav Anothei plan suggi steel Ih to build a ilinnliel 
Irtmi the Heine above Paris to the first loop lx low the 
city and tuin the flood water into this I hat woulel 
cost iiKMMiu emu ft buck nuel would telUvc only the dty 
and Its western flubiiths 

The limes e nglneei ate ms to pilfer tlic plan ot 
damming up the si reams of the upper ilfluents of the 
hi tin lelalulng the watci lu time of flood and letting 
it out when I he elveis an low Ha shows thill the 
I le sent fiesliet cannot lie ittiihuted to de fore station 
lot tree planting has Iteen going on for venrt. In the 
Heine wateislied lie be lie vis the floods to be due 
almost entli*ly to the nature of the soil whleh can 
not be ehanged Meanwhile Paris hadug enjoyed Its ukpt UKf ,e uviimiHFlKn APPROArH 10 utk CHAmbkr 



to maintain In the canal the in foot depth whle h the 
present design prescribes I he various eause s of loss 
of water were given as rolfowB Surface evaporation 
border evaporation percolation thiough the bottom and 
slcles of the reservoir lockage water normal waste 
eontlngent to lockage water for hydro-electric plants 
structure leakage and waste accident loanee and 
Anally a general grouping of miae ellaneoua losses such 
as tht needs or the local population and industries 
the uses of passing vessels etc A computation was 
given proving these leakages and uses would so reduce 
the watu that the supply would be Insufficient 



Dye eei-tewc rf llleisCrnteet t im 1 si News 

1 It will ill! si I r II l It sir ill tli Sin #t til. geinteit tielaUt . \ »ut m rg l inllwsy ulatUen all tbst loulel tx> seen ot the- Uan> dts InvalMis T Trying to kasp 

lire II H re C s iseu ih nnlMiiniut w*ur betas lumped lit t tin ituti erntit I el e t -I \t the PalalH llnitrl jp durins tbe flood • lemporsry pathway 

TYPICAI «eCK>KS IN I UK KLtXUIhD MBC HOW 
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LEONARDO DA VINC I.—IL 

THE ENGINEER AND MACHINIST. 

BY EDWARD P BUFFET. 

Concluded from Supplement Mo 1781, Page 138. 


i m»n \iu*> s * llllll IIIIIUY \\t IKM tl<1 
KiAiwifiw moil plow ibe < I *< I mi 11 oiu 1 1 onardn h 
licit (h unci ulminc liocv lniciin ly lluioiiluti hi 111 both 
is to tin* tihi till ublitl itnd thi ixpcnnuntal method 
nt In w In piiiiiith it balance belwem (onciclc and 

ll Mil II I ]HIH I SSI b 

Inn Insti iiiiii ill rnuiliiH to In Hindi by < xperl 

It In tiiniHuy In begin b> i xpi>iit ini and thanks 
ti Ini to ill mu i tin ii mon of tin pin Nunn an 

Irisii iiiiii nt il in mi i Imnlial suuin t of nil thi 
m till st ami most list till ittn, tint In mi ms of this 
ill iitilmil il hoiliis llnil bun unit Ion | t lot in nil tlulr 
in lions mid Ho si mini mints in 1 mi»i il in until ol 
1 unity whl li Is plnu I In th inlildli dlildtiiK nn 
u|mil w■ if.lit-i mill It his il nth tod winllli of hiumIoh 
null iiIho I hi mid iiiiintti Iimi 

I x 111 li in t mi i tin il Is uni} vii in judgments 
Hint HI hv inomlsMif. I III Ills Ins (fleets hip Ii ns mi 
in t i nun d I v imu i X|i i Inn tils 

Ixpnlim tins nut mi util) nut jutiginc nts * ii 
li ixputliik It mil h t uliil is not In In r powit Mm 
u i migh i oinplillii of i vi ■ t li hi i It li > 11 nl nhiisi they 
niiiisi In i if linillns tin in uMnii hut lluv ml txpul 
rim amili tmnil l. fium li r with muiiilnints un to 
i in ik.uoriniF i hi tm, im to h i ii iltd awn by lain 
inti foolish ti sins to tiiniiiiM inns Ins In In t lmmi 
Hum tli ii u in i in h i ;t in i tiiylng tbit sin he 
I ill i Ions M ii in mi|it t in uiiipl lining of Itinoiiit 

> i 11 n c list mill i ii Ini lot i I t.ilst i \ti] nu 

I In mini i Ini IiIhihi tic urtifntv of nmtlii unties 

I i 's i ii till I t mid ii nt mi sil in i tin iimttn 
dli Hons i I soul t ti t] hmi ti is is hit Ii load to a sophis 

II nl riu «< k ti 

III i Is nn 1111 ilnli In m li ni i s n Ii. 11 tin niRlho 
in it Ii ul si I u is iiiiiinl It iipttid or whUh arc not 
Ii ri Inin n to Hi i mitlimmtl s 

hi hit i Is tin i i plain mill iintlu tin soldiers 
I host who fall in leu with pi ait leu without an 
nit an like a plli t wh> Mill rs a ship -without a tud 

I i in a i mil pass tit il whom in mnbi i el tain wblthu 

II Is ^olng 

Hi tissiint! tbit It Id tirtissiuv to study with mvh 
litn and | illitm tin nntun of (In objutK that om 
wislns In npiotliiii ot In i w 1 st lit lose h IiIh tlnn mid 
i t y us UshIi pmlongs tin wink 

Midi wlitt i slunk In an ngi wlibb mI III mend 
Im mini mid \quln is must ban filbu (la \fmfs 
l nulln on Painting lontntning snih a doitrlm na 
this 

No liiim.in tin situation tnttv bt luutid na pure ml 
nn II It does uni pass llinmgb uialln in it tint demon 
sli itlons \\ h< n mu sai lint tints* siImihh whiih 
In sin ami itul In inglfitiou ban ilso thill tiiiib t 
dt in It on good si mind I will mil idmit that lu 

si h i iisonlnis up i It tm |a of no uioittil since* 

i It hunt ivptil u i tlui i mm it tn a bit ot m taint y 
It is hthi tbit tin Ittuli il knoihdgi ninatkid 
I i on udo ilso is tlnl ngi min d bv i\j iltnu and 
tli siliiitlfli Unit will h is Iwnti lu tb sidrlt while 

III s ml hi litlil I Is Iiiiii hi i Ii iii i md i nda tn a 

it unit il oiMHlhn Hut it i nm to nu I Imt thorn ml 

• u i an min mil lull ot u n whiih an not boin of 
xi it nn ninth t ol all i iHindi ind nIiiiii do nut 
1 ul In I lo i i in at Ion in i\ i rlenie that is to say 
wIt h mImii nu ins uud Mil I not pans tliiougb any 

if till till Minis 

i mu iisii ii in 11 nos 

I liobi iibo at li si (|inil1h d to know i lotiatdo linn 
lulu il Hull tin i-u min iiiiidiiion of lila liberty whh 
illtiidi 11«itg.li lu from hi lug nn unaoilnl man 
Him its lu llm n iiiiishIIi foi Isolation of mind 
Iii viloul bis pilill gis with tun Itmaa 

NN hlli I i guilds whh 1 iiiiImissI In Hip piactkal 
i iis of i (ornphto boil/on it was *mh too in the phll 
isoihtial s* ns* of gi isi lug until tsils or even tn 
Hi in ist ini bt nm of entiling Into dost (ommunlon 
lib Hi unlursi Monti tiling akin to thnl Htate of 
mind so i lutdii* of ill Unit ion wbldi mystics profess 
ti xpniinn sums in doiiiitiiti a ftw aani observant 
ml insliic mlnda who in at tin hntbist possible le 
n mid ft out tnistlilsni In the n suits Huy produce 
Thi Mi dli i mi igi whin li Hud was on* of Intre- 
|n lion a SwMb ntu 11 ot i Pascal would hai* been 
mini it horn* In il (bin a ('oellu or n Newton ljeon 
in dos out put hour in Is if u sort that liulbatis little 
si ir i oust loiisiii hs bill iiIIim <i broad Intuit Ht In the 
Hungs md pinph in und him 

Niav wc not nfflim that In hls hmtib of blooding ho 
was garlng not at hlinuulf, but through himself at the 


Mauinoum’ That in this way be enjoyed a mope ot 
vision und powti ot gi netallsatlvq which even his 
omnivormts curiosity could not have reai bed by its 
con villa] exerciser Thai his nurtured Intuitions were 
more prolific than mere study could have been? That 
In plain words Ihc best understanding of men and 
thiURH Is not alw&yB gained lu constant companionship 
with I In tn* 

Anil* I a man of sublitllie bent v*ry unlike da 
Vital has dibirlhtd Ills own fits of abslrwtlon In 
words which may fbinlsh a due to I eonardo s mind 
1 urn a sties tutor so to si>eak of the molceulai 
w hill wind width you call Individual life I am con 
Minus of an Inn sweat melamoipliobls an lrrtslsllblc 
inon tin ut of ixlstini*) which is going on within me 
and this phenomenology of ntyself scuts as a window 
opt in d niton the tnvshry of I he woild 

lit* gi mializlng skill In poitralture which la-on- 
mdo slimd with others of Ills artlRtlc school has been 

i * rifled by a mnhantial test oi rnent times With 
mmiKwIte pliologtaphy Hu fans of srv*tal liersons 

tnuv hi superposid and blended. If thry belong to a 
spei lal dass the KHtiltant emphasis of feature diBtln 
guishlug them ftoni groups otherwise composed may bo 
tnktn as diaraitcilslt* of the dam This device has 
I roii n the acmiaiy of Rinalsbsmp painteiB in depict 
ing tj| hnl physiognomy 

Hut if It bi tut* that genius retulus piofound eon 
ditsions Intnltlidv this diss not nn an that the 
mind i < ni I v tgn*»iis ehtHlIs ot reHBons loosely but 
lulhn that th* lintd work is done In th< subconscious 

ii hh IntiUte tnal brhks i annul la made without 
it taw ind i n at iiuiilts iuti eoine only from a great 
hi till Wounding ins Hie prrdslou of Leonardos 
mind and e Vi Whut dlildlng the human figure In his 
tutUMut nu tits hi eeiuntiel digues points tula 
tiiis minims und hmiiI mltilnus I In si funning a 
dttode limit sill's tin smallest being a J48S)2nd 

i Mlv 

Stimulating to the modirn enginur as may bo the 
t nllmlti d hi o|<e of l*eonardo s gi ulus a rare r Inspire. 
Hon Is dulled ftotn Hs unity Other men have l>ern 
iirsatih but tiny hnie ki pt tlulr talents lu Hcqiarate 
i um put tine ots of the mind They have teirnwl from 
om aioeatlon to anotliur for i hsngu and contraal The 
I oet has tooled his bialti <dls by (hair caning or poul 
tiy fainting while the fashioner of brass and Iron Into 
usetul <*h*t|K8 has flown from thu monotony of hl*e 
work to tin siiulnw of flute and violin Yet, for the 
oidtnaii man his scviial aitliltks are In nowise re 
lated it tnot* Hum for the saiagc are the aca i ur 
tents which bent IiIh boat with the moon which lights 
Ills way 

Kor laonardu all (he laws of truth whether la scl 
inn att or indiihtrv were) consonant expressions of 
the sdim omniscient nature On those drudging mem 
hers wlilih other men estpem less honorable be be 
stowed mon abundant honor and this he did not hy 
segregation but by association There was no forced 
elevation of mechanics nt the expense of the fine arts 
but n ft ph social equalltv between thorn, with mutual 
help und dependence I’owu and utility wen shown 
to be blood relatives of taste and humanity Our 
pietwnlday pradhtan who cannot quite rid himself 
of a sense of bqunlor In hts nuntal, as In his physical, 
Munoundlngs should learn his dignity from old Leo- 
nardn 

Tlie reason that the example of thla old Florentmo 
Is almost as flesh and needful to us as It was to the 
nun of hls own day consists herein That Leonardo not 
merely lu lined In unity but lived It 

A theoretical acceptance of nature's oneness has he- 
tome (onmtonplaie Thla was net bo always Our 
At van piogenitors snppowcd that the different mani¬ 
festations of the physlial universe were ltnpowered by 
lnelcpind*ut deities The sun, the sky the darkness 
the dsn n therein the lightning were situated to rogu 
lut or eaprldons changes by separate In-dwelltng 
spit Its As thi human mind has progressed It has 
tended to fuse these divisions of control Into a single 
powet One of the most famlnating studies In the hts- 
torv of thought Is to follow the paths along whh b from 
exceedingly remote times pluralism, as a conception of 
t ature has been vli lellng to monism 

To our minds It lias become a truism that all things 
which mine ate Inflexibly geared together For Leon¬ 
ardo before the time of Paracelsus, to perceive the 
same was an honorable feat but had he done no more 
than that he would scarcely be required for our emula¬ 
tion What distinguishes him as a mods] unique for 


all time Is his realisation of hls scientific faith; he 
was lb. vital oxponent 

Science was to him thu schoolmaster of Industry, 
and mechanics the preceptor of ait Painting was ftp 
plied anatomy and anatomy was explained by the laws 
of the lever As an ornithologist he wrote) a treatise 
on the flight of birds, which was a klnematlral study, 
und on this he based thu principles of the airship If 
the flying machine ov«r be perfected it will follow, as 
Im foresaw, the pattern of winged animals Just as the 
fleet icssel must approximate In contour to the fish 
and ciciy optical Instrument must simulate the eye 
Opt Its was one of the sc lent os that Leonardo studied 
profoundly and applied in hls pictures Perspective 
he well understood, hls notebooks uveal how ho scrut 
inised the human countenance ftom Judiciously chosen 
viewpoints Blnoculai vision he found Intelligible and 
employed to advantage Hls figures are artfully caus 
id to stand out In space by sburp delineation of the 
important feature* toward which the observer's eyes 
will instinctively converge while a soft obscurity 
envelops those lines which natuially will be seen out 
of foe us 

For Leonardo neither esthitir nor industrial pro 
duets were at an end cxilusivcly but he rooidlnated 
tb«m as objids of Intilnsk worth and tailed upon the 
methods of both to lend reciprocal assistance To the 
gears and levers of hls mechanical sketch books he 
duemed It nol Ignoble lo divote those pencil strokes 
which might haie outlined a Madonna or an Adonis 
Hot an leal studies aided him In adroit Imitation of 
foliage The ciesls of bieaklng waters whose powers 
ho measured were molded by hls fancy into grotesque 
sha|HS which hls imndl congiakd 
‘ Esim i lallv where thi ri Is relation and proportion 
mote l a onaido Is thi it a plan foi calculation and 
Hit piojioition Is found not odiv In numbe rs and mcas 
lire but also in sounds weights times, and plarus, and 
In every force whatsoever It bt 
‘ Mathematics said he ‘are necessary to I he palntor 
for the painting forms a inert of them 

“Painting Is a new creation of nature it embraces 
all I he rormB of the visible Peispcetive Is tho 

bucket the ruddei, of the palnte r 

The science of mechanleH is bb univeisal as that of 
painting for every action Is produced by motion and 
motion is the eause of all life 

‘ The ru is no sound without motion he re marks 
and no motion without forte The force Is cauaed by 
the motion in (be weight The blow Is born of the 
weight and the motion " 

A certain breadth of functions was common among 
da N Jne I s contemporaries Michael Angelo and Raphael 
were architects as well as artists Responsibility for 
the effcel of a painting did not end with putting on 
(ho plgrac nts I translate from Paul Errera In the 
Revue de 1 University de Bruxelles 
'With the picture thf artist composes tho frame 
with the fresco tho entire decoration of the chapel or 
hall, marble wood stucco wrought lion all come out 
of the same shop The saying Is found In Vasari a 
piopoa of Verrocchio lloieln Is the supreme har¬ 
mony of the beautiful works of the Renaissance—they 
arc conceived for a determined position, they fit their 
surroundings and their proportions are calc ulaled as 
aie those of the architecture, to which they are con¬ 
nected moreover, with a thousand perceptible bonds”’ 

IVCIDI NTH Ol DA VIVCI S IHT 

1-eonardos birthplace, which gave hls surnaiqe was 
the village of Vine!, In Florentine territory Ilia 
father, Ph ro, son of Outdo, was a lawyer In a llm of 
lawyers Boon after Leonardo's birth, which occurred 
in 1452, hls peasant mother, Cetertna married a man 
of her own rank in life, but Pietro brought up the boy 
in his house with the advantages that hls fast growing 
means afforded 

In the studio of Andrea del Verrocchio, at Florence, 
da Vinci spent hls youth, learning to draw and paint, 
to model and chisel, to found and weave With the 
brush be soon became so surpassingly proficient as to 
Inspire a legend that he drove hls master to abandon 
the profession In chagrin 

Anatomy of the body taught him what to draw, 
while anatomy of the eye led him into eabtlo oonft 
denres with the observer whom be wished to impress 
A pre RaphaelIto In very truth he Ignored tradition 
and learned from nature wisdom In portrayal When 
hls fancy pass ed from the beautiful to the grotesque, 
hls brlentlflc aptrll led him lo produce a heraldlq 
dragon synthetical!/ from reptile* gad insects, 
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While developing bln powers, Leonardo did not nse¬ 
lect the amenities of life. Vivacity and magnetism of 
temperament, generosity of disposition, were Joined to 
a {thyalqiie of combined strength and beauty which 
dasiled his contemporaries. It Is handed down that 
he could twist horseshoes in hie fingers and rido un 
broken horses. Such a glow he left in the world after 
four centuries Robert Louie Stevenson could write 
“Of the misbegotten changelings wbo call themselves 
men, and prate intolerably over dinner tables, I never 
saw one who seemed worthy to Inspire love—no, nor 
read of any. except Leonardo da Vinci, and perhaps 
Goethe In his youth." No picture of I^onardo In his 
young manhood remains, and how ho then looked we 
can but dimly Infer from the hirsute portraits of his 
mature years. 

The age of Ix>renxo de Medici was dawning upon 
Florence, and after Leonardo's debut as an artist tui 
)Hrtt he Is found working under patronage of that 
magnitleent prince. About 1480 lies an obscure period 
In his annals, and It la supposed by some that during 
this epoch he made certain mysterious travels in the 
Bast—to Egypt, Constantinople, Asia Minor, Armenia 
It Is believed that he served as engineer for the sultan 
of "Babylon.” to wit, Cairo. ills mind had early 
tnnmd to nteihanleal pursuits and the ttnanelal unsuc 
cess of his paintings disposed him to military arch! 
lecture as more lucrative We can only conjecture 
bow much ndded wisdom he brought back from the 
Orient to Italy 

The prime of his earn r began about 1484. with tho 
service of Duke Ludovico Rforsa 11 Moro, at Milan, to 
whom he was rc<nmtncndcd by lajrcn/o It Is told 
that he waa vailed to Ludovico's court ns a violinist, 
and that lie bore a curious sllvci lyre of his own lnven 
tlon. Those who thus relate do util overestimate his 
profitlcncy In the creation and thorny of sound, and 
the Incident nmy be founded on fad, hut the main 
grounds for Ills emplnyuieul by Ludovico were his abll 
tty os a military idglneer and bis skill as a sculptor 
Among ten qualifications confldcnllv named by bim to 
the duko, military engineering Is ptomiuctit although 
civil engineering, painting and sculpture arc not omit 
ted At this time he bid for work which subsequently, 
tn a procrastinating manner, he carried out the huge 
bronze equestrian statue of Ludovico's father. Finn 
cohco Sforxa. The fortunes of war soon gav* this 
imndcrniiH linage to destruction. 

At Milan, da Vinci's activities and studies were 
multifold Intermittently be built war engines, plan 
nod court pageants, researched tn optics, geometry, 
and anatomy, anil engaged In vocations too v.it led 
to describe lie Improved the Martesanu canals, thine 
by enriching the idly, and hi- benefited the agriculture 
of Llc-ltin by Irrigation In this period he painted tlie 
“Last Supper," which shares pletnrlal supremacy of 
the world with Raphael's "Btstlne Madonna" and 
Michael Angelo's "lAst Judgment” Bc-fore the end 
of the ten yeara during which he labored by fitful in 
tervals on this mural masterpiece, the mciuks whose 
dining room It was to adorn grew tired enough of wait 
lng for Its completion, since leninardo h art was long In 
realization of his tonceptual types, lax In application, 
and Infinitely painstaking In detail The remark has 
been made of him that he finished nothing, or if ho 
finished. It waa only to commence anew Unhappily, 
this painting furnishes an Instance where tits alliance 
of art and actence waa fickle, for. anxious to obtain the 
unusual effect of oils In fresco, or to employ a no thod 
that allowed more d> ‘he rat ton and revision than the 
ordinary mural proceases, he taxed blB chemical skill 
and victimised tne priceless picture in an unsuccess¬ 
ful experiment After repeated peelings and restora¬ 
tions, It Is doubtful that any of the work now visible 
la hla. 

In thin long term of residence under Ludovico's pro¬ 
tection, Leonardo became principal of an academy 
which grew famous and which has boon called tho first 
scientific find experimental academy In Italy He ae 
cumulated no fortune at Milan, for he was not a 
sharper, and throughout moat of bis life a bad money 
maker, hla powers of mind and hand being appreciated 
by his patrons In any way except pecuniarily 

This luxurious if not lucrative period of (Leonardo's 
life was brought to an end by the- army of Louis XU. 
of France, which entering Istmbardy In 1499. soon re¬ 
duced Milan and made Lndovleo a prisoner I Leonardo 
took refuge In Venice and Florence, at whlrh latter 
place he engaged In painting and other professional 
work He projected at this time the canalisation of 
the Arno and proposed to move the St. John baptistry 
to a new site by means of water jwwer from the river, 
neither of which plans he was permitted to execute. 

Some two years after the fall of Milan he placed 
his aorvfoes at the disposal of Cess re Borgia, who waa 
under French patronage and a bitter enemy of Ludo¬ 
vico. For this famous tssaasln da Vinci built military 
machines, strengthened fortifications and traveled, 
minutely mapping wide regions of Tuscany. He was 
thus eommlazJoMd Private architect and general engi¬ 
neer of the doehy of Urbina. 

Hit fMUu cfcknf* of bis political dotbes will bo 


condemned especially by those who esteem "patriotism" 
above all virtues. The circumstances, however, weru 
peculiar Artists and savants were a privileged class 
of supernumeraries; then, too, the partisan life in 
Italy was mixed ami shifty But best he may be vlndi 
<ated through drawing due distinction between dy¬ 
nastic pretensions and public Interests In the down¬ 
fall of a state Its proletariat have usually cauhc for 
rejoicing. 

Isms consistent with an Immaculate character, was 
l^eonardo’s readiness to him himself uut to make gun 
carriages, catapults and battering rams To he sure 
he followed the almost universal Judgment of ntauktnn 
that In preparing for war business is business But 
Leonardo must be held to stricter account than ordi 
nary men. His dear mind should have been revolted 
by the incongruity of his fighting machines with the 
sacred themes of those painting* to which he devoted 
himself His imagination rould indeed he torn bed 
with tho “iK-stlal frenzv" of war as a motive for a gieat 
picture In his private dealings he was foibearant. 
victimized t at her than vlettmlring It Is odd that he 
assumed the tauuns of moiallty binding on Individuals 
to bo annuled al tho <aprtce of a prince or will of a 
nation Like his earlier compatrott, the Saint of 
Assisi, ho might bo nevur so stern with himself, yet de¬ 
ferred obediently to external powers 

Relieved by Borgia’s downfall, In 1503 from his ae 
ttvo labors. I,eonardu settled for three years at Flor¬ 
ence. which city he might Instead have been called to 
lay In ruins had not the duke's quid us frustrated tho 
plan for an nttack lie theie. In cartoon competition 
booked an order to print a buttle scene for the- Ilall of 
(otincll This cartoon It was, which depicted tho 
combat of the Anghlan the “bestial frenzy,” as he 
called It, of war, and It nmy lie that the choice of ths 
sullied was tinged with temorse Again, however, 
bt-lenee betrayed art and failure of a process by whlth 
he had liuisd to bake ilie picture Into the wa'l occa 
stoned his abandonment of the contract Instability 
was one of his best-ring faults Hut at Florence) he 
painted the Mona Lisa del Glocotida, for which subse¬ 
quently Ft am I-, 1 of Frame paid 4 r >,000 trams and In 
which biographers hnvr -ought to find the one- romance- 
of Leonardo's solitary life lie there ronduded rigor 
ously scientific studies of tin flight of birds their 
feathery and muscular stun tun nuel th< resistance of 
die air. applying the icsults of these icst-aichcs to de 
signs of machines for artificial flight 

To Milan he- came outs- nunc- lu not!, and dwelt 
lot several tears In peace.- and pn ft nuent under 
< buttes of Ambolse who was appointed governor hv 
tho French king Louis XII That iiionnith a visitor 
ui Milan, bet time an admiring potion of Leouardo, who 
was endowed with the- dignity of his painter and engl 
in ei ]>n Vinci became an honored guest and habit uni 
dweller at thi villa of Kraneesco Mels!, a young dls 
dple who afterward followed him like a dog In this 
term of icsidc-nce at Milan he engaged In hydraulic 
wmk. Including the Murlesana canals again, and the 
basin of San Clnlstoforo Two other pursuits wets 
exited it ions to the mountains In the north of l-ombardy 
tn study tlic-lr tormatlon and researches tn the- dls 
sedlng laboratory which perfected his skill as an an 
alnmlst 

At the dose of loti Milan was shaken by nnother 
revolution, tho French patty being driven out and 
Maximilian Hfor/a son of Ludovico coming In Two 
years later leouardo turned his fact- toward Rome, 
where Giovanni da Medici, son of 1/irenxn, whh Pope 
The successor of Ht Peter was pleased at ftihl with da 
Vinci's eiirioUH sc tin title experiments more so tliun 
with those whlth later he undertook In concocting a 
new unctuous medium for a picture that lie had tu-i n 
commission* d to iw'nt But suspicions of nccromanry 
or heresy were aroused against him and even heeded 
by the Pope Ills anatomical dissections were deemed 
especially au offense. On the whole, he received little 
encouragement at Rome, therefore be turned from his 
brushes to birds and airships aud ere long quitted the 
city It has been suggested that he was lnjtirod 
through Michael Angelo's Jealousy This young con 
temporary shared a little of 1-eonardo's versatility and 
worked as architect on 81 Peter's chureb The same 
is true of Raphael, whose artistic production was donu 
by halt htng the eggs that Leonardo had laid. With all 
due reapeet for tho Junior members of this triad, it 
seems to bo a descending scale, 

Rome's atmosphere of chill for Ismnardo could have 
caused him few shivers, lie was fortunate that It raused 
him no burns lie cared little for the canons of the 
hierarchy and hla note books bristle with caustic opl 
grams on the monks of that vicious ago. While ho 
lived and dlod a nominal Catholic, and got along bet 
ter than Galileo, his spirit was that of tho crltteal 
Erasmus though lutrdly that of the austere Savonarola 
Leonardo was Indeed an Inveterate free thlnkor, 
though not tn the sense of being an Irreligious man, 
as Is evidenced both by bis sympathetic treatment of 
•acred themes for painting and by hts inscriptions, 
as a man of science, tn the prims mover of the world, 
orntor of powtr and ordor. 


Yet once- more Milan wtut entered by tho French, 
whose king, Francis I then tome to the throne, added 
to tho favor of hts pn-di-ceshor toward tDonardo an 
adoring enthusiasm lly Ills invitation the artist left 
Italy for France at the close of U>ir> followed by Frau 
tesio Mclsi, and took up a rcsldcuco at Chateaux Clolx, 
lu Touraine. 

There ho lived, doing a little- painting and canal 
work, until he dropped! awnv ThtH occurred lu I.">19, 
his sixty seventh year, when age had palsied hla hand 
hut had not sapped his tntclli 11 

“I do not believe," said the king, "that time Is In 
the world unoth- i man ns wise as Is-onardo, not only 
ns sculptor painter and architect but as a profound 
phtlosophc r" This verdict nmy Htand until the next 
superman appears 

It has been alleged that Li-onanlo wasted his talents 
l>) diffusion of effort and that hts actual actompllsh 
incuts wort- compiuutlv* ly slight Tlmeln Is u half 
tiutli Ills paintings vveit- few imupitiMl with Un 
phai-1 s, unci most ol Ills Inventions w-i- stillborn 
Had he specialized as men speualt/e todav. In- would 
liavp achieved something so spectacular as to lx the 
worlds transcendent marvel Hut for conviction that 
Ills definite results were tleiiiendous, it is net ilftil only 
to examine tin- molds which lie lift lie lilnil Rarely 
were- hts discovtult-s followed up, >cl that disc not 
bc-lic that lu- made them 

t minahini'n ki VI VINS 

Of lL-onardo'H literary output, the woik flint has long 
est been published, 1 bough not In Ills lifetime. Is Ills 
"Treatise on Fqlntlng" He piojc* ted vat Ions others, 
such as a “Hook of Motion," 'Ticatisc on ltiip.ul ’ 
“Machine Elements." “Hook ol Gravity.' and "Hook of 
Momentum” These, If cumpbtid are sulci to In lost, 
but no doubt many of tin Ideas itiiualmd In them have 
been preserved elscwlu i< lit hts t< < mlng uud bi-wililn 
Ingly arranged manusrilpts 

Data of hts long prodintlvc ycats wire kepi hv him 
in the form of notes itnd drawings coveting iimuhunds 
of sheets A single page would contain say a bar 
bending nm* hlne ensemble Ui Inlls of rate tuts and 
worm gears, tho design of nn an tut* ituiul iti|x>ln, 
tho Hlndv for a grotesque head or a philosophical si n 
tlment any of these subjects dovetailing into the odd 
lorners lift bv nthejs on tin- paper, ns they did In Ills 
mind It who Ms pmposi to i lasslfv his manuscripts, 
hut his death left them miHssorted 

Hy testament Ihev passed with Ills nthei chattels 
to hts famulus. Franc esc a Mc-l/i, who brought them 
hack to ltnly and cherished tin in lot "ill years \ft--r 
Mel/t s death some of tlnm Ml Into the hands of one 
Mu/zeuta, who, being ionvlined that lie bail no tight 
to tin in, i< stored tln-m to !>i Oin/to M* 1/1 a gift 
which the Intti r loquifod hv bestowal on him of manv 
tnuniiHc itpls But Porn pel I/-ont s< ulptot and brass 
found* r to Philip II of Spain, was then living In 
Milan wheio hi hud an iimnlattsl an art collection 
It* India eel Alelsl to bid from Ma/«nta the volumes 
before n-Jected, in this wav Lc-oni obtained seven of 
them Hint otheiwise got hold of three more These- 
manuscript books wen- taken spurt foi him and r* 
bound In n great volume 1Sx37 In* lies, with an 
arrangement, or lack of arrangement attributable to 
the- convenience of the hinder Moro than 1,700 groups 
of drawings were- comprised In 102 folios windows be 
lng left In the leaves for mnttir on tin- hnck sides of 
the slus-ts Hy rc-aKon or Its magnitude or atlas like 
character fills (Ollcctlun bee aim- known ns the “Codlto 
Atlnntleo " 

This Codix was >nrrlcd hy Hh owner to Madrid but 
brought hack to Milan and lav in the Amhrnstan 
library until i7*16 Tn that vear It. with twelve nr 
fourteen other volumes of Luniaiclo's matins* npts wits 
stolen by Bonaparte and sent to l'nrls as loot After 
Waterloo It wa returned to its Hnllnn home, where 
now It rpBts The tninot niunustriptH however, had 
been d«|K)st(ed lu the Institute, at Parts, Instc-Hd of 
the National Library with the Podito Atlantic o and 
by an oversight they were not restored to Italy then 
nor have they been since Within the last .20 tints 
tliev have boc-n published under the editorship of 1U 
caisson Molten, lu facsimile, m<ompanl* d bv tin de¬ 
ciphered text In bolh Italian and French, thus filling 
six huge folio volumes 

Still more lately the Accadc-raln del Line el al Rome 
with governmental aid. hus completed a limited ecli 
tton of the Clod I r e Atlnntleo In fit* situ He plates 
mounted on large sheets like drawing paper The 
protess of reproduction Is superior t 0 that used for 
the French collection, but there Is no transliterated 
text This Is more of a drawback foi the rasuul re 
searcher than might he supposed mid uni* ss h* has 
leampd the trick of ta-onardo’s i lurogr-iphv, he will 
find It aa Ineompi* henslble as Arabic The * haun¬ 
ters are small, detmhed letters, lulrlv clear, but al 
first stubbornly defvlng Interpretation Tin- difficulty 
Ik lessened. If not entirely removed, hv Information 
that Leonardo, who was left-handed, habitually wrote 
backward, so that the man me rlpt timet he read as In 
a looking-glass. 

OUwr collections of da Vinci's ekwtobc* aud writings 



140 


Fkbrvaby 20, 1910i 


SCIENTIFIC AMERICAN SUPPLEMENT No. 1782. 


e preserved In European libraries, including those of 
orenu autl Venice, of Windsor and the British Mu- 
um After long obscurity, much of them has been 
iblishtd Among them is a little notebook on the 
iglu of Hints 

Hut no otlur equals In Importance or Interest the 
id It e Atlantlio This work may now bo seen at tho 
>w York I’uhllc Library and probably at other largp 
ies In the United StateB. Rarely does anybody ask 
look at It; but either artist or engineer who falls 


l( spend at least a day In its perusal is contemning the 
most majestic documentary monument of his profession. 

Huge facsimile editions Hko those that have been 
domrlbcd are manifestly, however, unavailable for gen 
era! use, and a digested classification of I he matter 
contained is imperative for any but the most leisurely 
reader No Illustrated popularisation of the scientific 
material in either the Institute collection or the Codice 
Atlantico has, to my knowledge, hitherto been brought 
out in the English language. This has bees done in 


Franco by M. A. Ronnm, who. In tha Bulletin da la So¬ 
ciety d’Enoouragement pour l'lndustrle Nationals baa 
described da Vinci’s hydraulic machinery from the 
Atlantico, with a long sketch of his life; and In (tor- 
many by Prof. Beck, who has treated his mechanical 
output quite exhaustively Tha former haa been help¬ 
ful In preparing the preeent article; to the latter, spe¬ 
cial credit may be reserved for a future paper In which 
we shall examine some of Leonardo's work.—American 
Machinist. 


’ROGRESS IN WIRELESS TELEGRAPHY—I. 


A NOBEL PRIZE LECTURE 
BY GUGLIELMO MARCONI. 


Tin <11 hi ovcrlOR connected with tho propagation of 
citric wavi'H over long dlstimics, nml the practical 
iplliattona of telegraphy ttiiouKh span-, which have 
ilin-d for mi- tho Huprctue honor of sharing the 
obol pi I sc for Phi sits, have been to a great extent 
te result of one another 



’I he application of ileclrlc wnvoa to the pmposes of 
lieli'ss telegraphic loniniunicallon between distant 
iris nf the enilh, and the experiments whlih I have 
3cn fortunate enough to be able to carry out on a 
irgci suite than la attainable in ordinary iHbora- 
iries, hate made It posslb'e to investigate phenomena 
id note results often novel Hnd unexpected In my 
ptnlon many facts connected with tho transmission 
’ electric waves over great distances still await a 
itlsfactory explanation, and I hope to be able In this 



oture to refer to some observations which appear to 
•quire tho attention of physicists 
la sketching tho history of my association with 
iiMotelegruphy, I might mention that I never studied 
bysirs or electiotechnles lu the regular manner. 
It hough as a boy 1 was deeply Interested In these 
lhjects I did, however, attend one course of lectures 
n Physics under the lnte Pi of Rosa, at Livorno, and 
was 1 think 1 might say, fairly well acquainted with 
10 publications of that time dealing with scientific 
ubjeilH, Including the works of Herts, Branly and 
light At my home uuar Bologna, in Italy, I com 



urnced early in 1895 to carry out testa and expert- 
lent a with the object of determining whether It would 
e possible t»v means of Hertxlan wave* to transmit 
e » dlstahec teleginphlt signs and symbols without 
he aid or eoiiuei ting wires After n few preliminary 
\pei Inirnts with llertxlun waves I became very soon 


• Yiklrras UiJIuntl In MtiKtchnlin hy Ur. Usrcunl on the 
ccarkst of tV swarding of bis tbsrv Of UK Nobel prise, 


• onvineeil that if these waves or similar waves could 
be reliably transmitted and received over consider¬ 
able distances a new system of ioiniuuntcatton would 
become available possessing enormous advantages 
over flashlighls and optical methods, whlih are so 
min li dependent (or Ihelr sueipss on the clearnesa of 
the atmosphere My first tests were cairlcd out with 
uti ordinary Heit/ oscillator and a Branly coherer os 
detector, but 1 soon found out that the Branly coherer 
was far too erratic and unreliable for practical work. 

After some experiments I found that a cohorer. con 
strutted as shown in Fig 1, and consisting of nickel 
and silver fillings plated In a small gap between two 
silver plugs In a tube, was leinatkably sensitive and 
tellable This Improvement, together with tho Inclu¬ 
sion of the lolierer In a ilnult tunod to tho wave¬ 
length of the transmitted tod tat Ion, allowed me glad 
nally lo extend up to about a mile the diatanco at 
which 1 coutd affect the receiver 

Another, now well known, arrangement which I 
adopted was to place the coherer In a clriult contain 
lng a voltaic cell and a sensitive telegraph relay 
a< Uniting another circuit, which worked a tapper or 



trembler and a recording Instrument. By meana of 
a Morse telegraphli key placed In one of tbs circuits 
or the oscillator or transmitter, It was possible to 
emit long or short successions of electric waves, which 
would affect tho receiver at a distance and accurately 
reproduce the telegraphic signs transmitted through 
space by the oscillator With such apparatus I was 
able to telegraph up to a distance of about half a 
mile Bomo further improvements were obtained by 
using reflectors with both the transmitters and receiv- 
eis the transmitter being lu this case a Right oscilla¬ 
tor This arrangement made It possible to send sig¬ 
nals in oue definite direction, but was Inoperative If 
hills or any large obstacle happened to intervene be¬ 
tween the tranamitter and receiver. 

In August, 1893, I discovered a new arrangement 
which not only greatly Increased the distance over 
which I iould communicate, but also seemed to make 
the transmission independent from the effects of Inter¬ 
vening obstailes. This arrangement consisted in con¬ 
necting one terminal of the Hertkian oscillator, or spark 
producer, to earth, and the other terminal to a wire 
or capacity area placed at a height above the ground, 
and in also connecting at the receiving end one ter¬ 
minal of the coherer to earth and the other to an 
elevated conductor —Figs 2 and 3 1 then began to 

examine (lie relation between the distance at which 
• he transmitter could affect the receiver, and the eleva¬ 
tion of the capacity areas above the earth, and I very 
toon definitely ascertained that the higher the wlree 


or capacity areas the greater (he distance over which 
It was possible to telegraph 
Thus I found that when using cubes of tin about 30 
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ctns. sido as elevated conductors or capacities, placed 
at the top of poles 2 meters high, 1 could receive sig¬ 
nals at 30 motors distance, and when placed on poles 4 
meters high at 100 meters, and at 8 meters high at 400 



Fio. 7. 


meters. With larger cubes 100 cms. side, fixed at a 
height of 8 meters, signals could be transmitted 2,400 
meters all around.* These experiments were continued 
In England, where, in September, 1806. a distance of 1% 
miles was obtained In tests carried out for the British 



cation was extended to four miles In March, 1907, and 
In May of the tame year to nine miles. Tape mc e sag e a 
obtained during these test*, signed by the British 
government officers who wars present, are exhibited. 
In all these experiments a very small amount of eleo- 


’*■* “Jaoraal" of Us hwtttuOoe of Sloe,tries! Mkmp, 
Leodeo, 1999, Y<* XJtVfll-, par m. 
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Ideal power *u used, the high-tension current being 
produced by an ordinary Rhomkorff coll The results 
obtained attracted a good deal or public attention at 
the time, such distances of communication being con 
el derod remarkable 

As I hare explained, the main feature In my system 
consisted In the use of elevated capacity areas, or 
vertical wires, attached to one pole of the high fre¬ 
quency oscillators and receivers, the other pole of 
which was earthed The practical vatuo of this iuno- 



ration was not understood by many physicists for 
quite a considerable period, and the results which 1 
obtained were by many erroneously considered simply 
duo to efficiency in details of construction of the re- 
(diver, and to the employment of a large amount of 
energy Others did not overlook the fact that a radi¬ 
cal change had been Introduced by making these 
elevated rapacities and the earth rorin part of the 
high-frequency oscillators and receivers Prof. Aacoll, 
of Rome, gave a very Interesting theory of the mode 
of operation of my transmitters and receivers In the 
Klottrlclsta (Rome) issue of August, 1897. in which 
he correctly attributed the results obtslned by the use 
of elevated wires or antennw. Prof A Slaby, of Char 
lottenburg, after witnessing my tests In England In 
1897, came to somewhat similar conclusions ’ 

Many technical writers have mated that an elevated 
capacity at the top of the vertical wire Is unnecessary 
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This la true If the length or height of the wire Is made 
sufficiently great, but aa this height may be much 
smaller for a given distance If a rapacity area is used, 
It is more economical to uae such capacities, which 
now usually consist of a number of wires spreading 
nut from the top of the vertical conductor. 

The necessity or utility of the earth connection has 
been sometimes questioned, but In ray opinion no 
practical, system of wireless telegraphy exists where 
the Instruments are not connected to earth By "con¬ 
necting to earth” I do not necessarily meau an ordin¬ 
ary metallic connection aa used for ordinary wire tele¬ 
graphs. The earth wire may have a condenser In 
aeries with it, or It may he connected to what Is really 
equivalent, a capacity area placed close to the surface 
of the ground—Fig. 4. It Is now perfectly well known 
that a condenser. If large enough, does not prevent 
the passage of high-frequency oscillations, and, there¬ 
fore. in these oaaes the earth la for all practical pur- 
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poses connected to the antemue. After numerous 
testa and demonstrations In Italy and In England over 
distances varying up to 40 miles, communication was 
established ter the first time across the English Chan¬ 
nel between England and France In March, 18M.* 
(Fig. 6.) _ 

•He* A. many, "DM Puoksntrtrgrspblr." Berlin. 18*7, Ter 
lag Tea Bnmhard Bbelee; also A. Maby. "Thr New Tele¬ 
graphy." the Oatury Magsabie. April. 1MW. Voi LV. pare 807 

• In Joemal at the lastttatloe of Electrical Kn*m*ers, 
toes. Lessee, Vrt. XXV1IU p. MX. ' 


Prom the beginning of 1898 I had practically aban 
doned the system of ponnccLlon shown lu Fig 2, and 
Instead of joining the coherer or detertor dlrui tly to 
the aerial aud earth, I connected It between the i»n<lH 
of the secondary of u suitable our Illation transformer 
containing a condenser and tuned to the period or the 
eloctrleal waves received Tho primary of this owe Ilia 
tlon transformer was connected to the elevated wire 
and to earth- Fig 6 This arrangement allowed of a 
certain degree of ayntony, us by varying the period 
of oscillation of tho transmitting antenna; it was 
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possible to send messages to a tuned receiver without 
Interfering with others differently syntonized.* 

As It la now well known, a transmitter consisting 
of A vertical wire discharging through a spark gap 
is not n pc i Hint cut oscillator—the imitation It produces 
Is strongly damped Its electrical <aiunlty is com 
puratlvely so small and Its capability of radiating 
energy so large that Its oscillations decrease or die 
off with great rapidity In this <aae receivers or rewn 
ators of a eonsldeiably different period or pitch Are 
likoly to be affected by It Early In 1899 I was able 
to lmptove the resonance effects obtainable >y In 
creasing the capacity of the elevated wires by plac 
Ing adjacently to them earthed eonduc tors, and Inseit 
tng In series with the aerials suitable; Inductance 
rolls* Uy these means tho energy storing capacity of 
the aerial was Increased, whilst Us capability to rad) 
ate was decreased, with the result that the cncigr act 
In mottotl by the discharge fainted a train or suites 
slon of feebly damped osc Illations A mocltflc atlou of 
this at rangoment. by which excellent results aero oh 
tallied, is shown In Fig 7 

Iu 1900 1 constructed and patented transmitters 
which eonslsred of the usual kind of elevated rapacity 
aiea and eaith connection, but these were Inductively 
coupled to an oscillation olrcult containing a con 
denser, an Inductance and a spaik gap, the conditions 
whlili I found essential for efficiency being that tbs 
periods of electrical oscillation of the elevated wire 
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or conductor should be in time or resonance with thnt 
of the condenser circuit—Fig 8*. The circuits, con¬ 
sisting of the oscillating circuit and radiating circuit, 
wet* more or less closely "coupled" by varying the 
distance between them By the adjustment of the 
inductance Inserted In the elevated conductor and by 
the variation of the capacity of the condenser circuit 

* British Patent No I2S2U of Jane 1st, 1808; also No 111*82 
of April 1st, 1899 

»8*e "Etat Artnel et Progres de U Telegraphle sans Kll" In 
A Illonclel and <1. Ferric-, read at the Congress International 
tfglertriclte, Paris, 1900, also "Journal" of th* docletj of 
Arts. 1»01, Vo! XLIX, page 009 

•Use British Patent No 7T77 or Mth of April, 1000, also 
"Jnsmal" of the Boelnty of Arts, Vol XI.IX, May 17th, lOOt. 
pass Olo OIL 


the two circuits wore brought Into resonance a con¬ 
dition which, as 1 liuv> bald, I found eBHcntlal In order 
to obtain efficient indlatlun 

1’urt of my work regarding the utilisation of con¬ 
denser circuits In assoc mtloii with the radiating an¬ 
tenna* was cairied out simultaneously to that of Prof. 
Braun, without, however, eltlw r of us knowing at the 
time anything of the contempoiary work of tho other 
A syntonic receiver has already been shown In Fig 



d, aud consists also or a vertical conductor or aerial, 
connected to eaith thiough the prlntniy of un oscilla 
tlon transformer, the secondary circuit of which In 
eluded a condenser niul a detector, It being necessary 
that the circuit containing the aerial and the circuit 
containing the detector should lie In electrical tescin- 
snee with each oilier, and also in tune with the per¬ 
iodicity of the electric- waves 1 1 stimuli ted from tho 
sending station It Is also possible to rntiple to one 
sending conductor several different!) timed transmit 
ters, and to a receiving win* n niiinhc-i of correspond 
Ing receivers, ns Is shown in Figs 9 and 10 each 
Individual receiver responding only to tin* ladlntlons 
of tho transmlttei with which It Is In resonance 

At the* time (eleven years ago) when communica¬ 
tion was flrst established 1>> means of radlotcli-giaphy 
between England anil F'rnnce, much discussion nml 
speculation took place us to whether or not wireless 
telegraphy would be proc tlcslile for much longer dls 
lancet than those then covered, and a wcmiewhnt gen 
otal opinion prevailed that the rurvuture of the earth 
would he an Insurmountable obstacle to longdistance 
transmission. In the same wav as It was, and is. an 
obstacle* to signalling over considerable distances by 
means of light fUslu-b Difficulties were also anticl 
pated as to the posslblllt) of lielng able to control the* 
large uinount of eneigy which it appeared would be 
necessai) to cover long distances Wlml ntten hap 
liens In pioneer work repeated itself In the ease of 


14. 

rndiotelegraphy—the anticipated obstacles or difflrul- 
tles were either purely Imaginary or else easily sm 
mountable, but In their plate unexpected harrlc is 
manifested themselves, and recent work has been 
mainly directed to tho solution of problems presented 
by difficulties which were certainly neither expected 
nor anticipated when long distances were flrst 
attempted 

With regard to the preanmed obstacle of the curva 
ture of the earth, I am of opinion (hat thoae who 
anticipated difficulties In consequence of the shape of 
our planet had not taken aufflrlent arrnunt of the par¬ 
ticular effect of the earth connection to both trans¬ 
mitter and receiver, which earth connect Ion Introduced 
effects of conduction which were generally at that 
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Him ov Hooked Physicists seemed lo constd'i foi a 
lonx llnu (hit wlielosa biography son solely (U pond 

i lit on Hi iffoct of fm Hu Ulan laillallon thiougb 
spice mid It vcbh yoam bcfoip th< piuliuhle PlTt ot of 
Hu i niiilm Hvllv of till earth bilvuin Ihi htulloiia ana 
satisfice lenity KiimldciLil or disc mead 

I onl l(o If lull In ii In link l<> I r inwilliintli tele 
ki ipliv hiiiii d In May rid I In i muikablp aui 

ii hr of Mm out in HixiiiilIiiiK iii i osk Hu Atlatitii sug 
kPHtb a mmi iIki lid 1»mlliiK in dtffrni tlon of the 
\ ive h i mind (In pi nt nix r nit luitli thin lmd In in 
expected nut It iiiiimta ii knit tnli nut to tin theo- 
n t n nl pi obli til 

Plot I \ I Ipiiiiiik In Iiih Ikh k on I In 1’iImlpliH 
ot llutili Win 11 Ii kinpliv k>t'H di iRinna tihon 
Ing nl it ih n m lx lu \td to Ik tl < lliki itumitli ripn 
wnl it Ion ot thi ili lut lim nt ot hi ml Iooiih of ehctilc. 

11 tin Ii iii i simple virtliU nlr< I lx II Ah will 
It in tin in i do not piopikiti In the* Kamo 
n nmi.i ih fret indliiHon from a ilcsshal Ilut/lan 
i 11 lut i ■ lut klnh ilniix tin Hiiifmo of thi ruth 
lioi I Ii nil in flirt In l at Hti a in Hip abovi quoted 
noil lln ili vi mi In ii tilt Is tint (In i nils or 
Ho millooi •! I ill) loin win h tiitulnnli pi l 
|h lidli nlni Iv on tin until moot move it lonx unless 
llldi Hit mow lin Ids it ■ In Ilium m the tsiith uiire- 
hponilliik to tin mivt hi it Iona iImivi It I rom the 
point <d v Ii m id tin li 111 on I (In on of ilidililty 
mil IIiii ot ildtili loin In Hi* i thi i must In cither 
u dosed lim oi ith iiuIr tiiiiat tiimliiitr on ibitronh 
ol opposite nl„n II tin in I i r i Inn ot sti tin iitinta on 
Hi i mil md mows thi ti must In alnintoatoni H 

I ink itil inns ot ninwiniiits ol pliitimiH til It 

\\i haw in im li ihiins fm i oik hiding Hut tin anb 

Mill in vw till londildins mi lliow In Mhiill lut 

nn w mi ills ol tlulioiiu ihi tat i pinto Hiiiii thi 

ntiwiinntR id Hit sun I loops ol tin till tour out 

i la linni iii i ii Hi. <1 owlllitot id Msh out Atrial ih 
I llldi ml hv bail t ninluitlviO on Hie Hilifmt of the 
i tl t ll tlliil ti lllliliil nvii thi mil I iii i of n iHirlv good 
lllltlOlvIl Kill ll IS Ufa M ltd 

l»iof / im ik him iiutlnlh examin'd Hu ilTut of 
mrthid tmiianilttink mil nulling hpiHIb and lim 
nidi mu id lo slow inathdiuilti vllv Hint whin tin 
lln s of (liilinxl Inin cotiHtiliitMig a whw fiout 
pnss along n anifi t ol Inn “p ilfh In lut live capmltv 

II h lathi iiuth llnv litioim luilmid hum ird tholr 
lowtr inila In Ini? ntnidnl hv Hn ltfllstaini of the 
idiiliuiir to nliiih tin v m attiih.d It 1liinfoi< 
mi ms mil hi thll Inil (hit win It ha Hlikraphy an 
prmllml Ht thi inosdil iln\ ta ili (undent foi lls ecu 
hum It v id ll i util mid Hint 111 dlffiriiu* In opi ra 

s 11 tin.- r ii it i il s i ii I I 7 Mu sit 

I KI i 

s in. is h ill l Mid ii i k mu i h limn nml t 

lull I HMD 

s r / 11 k \i i ii i ii i I in-ik .1 n p ft lit 
M | f ml i tins lltslkil/ll In III N . |> 11 No J7 


tlon over lonx d lata in on on the conductivity between 
the auifate ol tin mt and laud la aulBrlent to txplaln 
the Inc r» unit diatanro obtainable with the name 
amount of mum In communicating over aea ua mm 
pared to ovi r land 

1 carried out aonu testa bet Mien a shore station and 
a ship at Iconic in Lnglnnd In 1902 for the put pose 
of obtaining sonu data on Huh point and I noticed 
that nt equal dint antes a pirieptlble diminution In 
thi tnirgy of tho rweivrd wavea always oiturred 
when the Bhlp was in smh a position a» to allow a 
low split or annd abtmt 1 kllometi r bioad to Intervene 
bitwun It mil tho land station I, therefore htlievt 
that linn mm aonu foiiudatlou foi tlu atntuiiu nt so 
oft.ii null ihdl width 1 mud. in my first KngllBh 
putent of lun< 2d IS 10 to tin effect (hat when tranb 
luiLtink through tlu eHrth or water I mnnuted one 
md ot th< tiansmlttei and one end of the receiver to 
.attli 

In lunuaiy VJtlt some surreaaful cxporimfntB wew 
tunhd out hetwein two points on the South Coast of 
Fiihlnnd iKt miles ipai t I < ht Cathiriiiis Holm 
lull ol Wight and thi 1 i/nid In Cornwall —Tig 12 
Tin total height of thi i st it Inns ubn i si a li w I did 
not exceed lut) in win huh to ib i tin eurviituri 
at earlh a height ot moil than 1 bl>0 m at path 
.nil would h e vi Im t n nuthMuv I hi liauIlH old Hind 
fioin thiao tiRta whhh at ihn linn conalltuted a 
mold distante si t tiled to Indicate that clettllc waves 
intulit cd tu the niuuuer I had adopted would moot 
I lohnbly be ihle to mako their way round tin emva 
line of till 1 tilth and that therefore < veil at grcatu 
iIIhIdih.s hiu h is thaw dividing Amerltn from Hu 
ro|H the fm tor of the eirth h ruivatun would not 
.distiluti 'll! Inaurniountabh barrio to the i xten 
tdnn of tdegiaphy through span 

I ho lain f that the lutvaturc or the earth would not 
atop the projiagatiou of the wavts and the aui whs 
nbtaiiu <1 by avutonk linthodb In pievinting mutual 
Intelfireme lid nie In J9oo to d.dde to attempt the 
. xpeilnimt of teatlng wh.thei or not it would In 
INisalbli lo d.twt .hitih wavea ov.r u diatanro of 
4 000 klloniitiia whlth If mittiSHfnl would tnimidl 
Uclv piuve the possibility of telegraphing without 
wires lietmen Miiopt and Ament x I he cx|Nritnent 
wiib in nt> opinion or great mipoitHme from a mien 
tlfh (mint of vl.w und I wait .onvlnt.d that the dla 
mviry of thi possibility to trnnamit .lerlric wavea 
HiioHM the Atlanth Ocean and the exact knowledge 
of the real eonditloiih under whlrh telegraphy over 
mil diatnnits .oiild Im tanlitl out would do inuth 
lo Impiovt our imtleratandliig of Hu phenomena eon 
lusted with win lisa tiinanusalon ihi tranamlttci 
elected nt t’oldliu on the coast of Cornwall waa alml 
Ini In prlncipl. to the one 1 have already referred to 
hut on \ vtrv moth lurgtr scale than anything prevl 

s I iiiiihI flit skIH f \rtM IkmiiI i 1 I \ll\ 
jmu. 1- HMH 
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ously attempted 11 Ihu power of the generating plant 
was about 25 kilowatts 

Numerous difficulties were encountered in producing 
and controlling for the first time electrical oarillatlona 
or auch power In much of tho work I obtained valu 
able assistance Trom Prof I A Fleming Mr R N 
Vyvvan, and Mt W S Kntwlstle Mv previous tests 
had convinced me that when endeavoilng to extend the 
distance of communication It waa merely sufflrlent 
to augment the powei ot the ilpctneal energy of the 
sender hut that it waa also neeuwarv to increase the 
area or height of tho transmitting and receiving ele 
vated conductoia As It would have been too expen 
nlve to employ vertical wins of gnat height l derided 
to lncrmBB their niimbct and capacity whhh aeetned 
llkily to make possible (hat offle h nt utilization ot 
luge amounts of energy The airangemcnt of trans 
mltting antenna which was used at Poldhu la shown 
in Klg ll ind consisted of a fan like arrangement of 
wires aiit>|ioitid b\ an insulated stay between musts 
only 4k melt is high and hn meters Hpart Tbeae 
wires converged at thi lown end and were connected 
to the transmitting appaiatua In a building 

Foi the puipose of the teal a poweiful station had 
been c leiteil Ht t ipt- toil ncni Mow >ork but the com¬ 
pletion ol tin uriangctne nts at that station were de 
lay.cl in conacqueuee of a aloim which destioyed the 
niaats nml nitmnHB I therefore decided to try 
tho ixpeilmcnta bv means of a temporary receiving 
station erected m Newfoundland to which country I 
pint ceded with two assistants about the end of Novem¬ 
ber 1901 

The teats were tomnifont! eailv In IJetember 1901 
and on the 12th of (hut month the tdgnuls transmitted 
from l.ngldiul weie dearly and distinctly received at 
the temporal y station at St Johns in Newfoundland 
(onflnnntoiy teals wen carried mil in February 1902 
between Poldhu and a receiving station on the ateam 
bhip ‘Philadelphia of the Ami man Line On board 
this ship loadable mesaagea wt rt received by means of 
i ipmrdliig limtrument up to a distance of 1 551 miles 
nnd IphI httcis as far oh 2099 miles from Poldhu— 
Fig 11 

The taiie records obtained on the Philadelphia’ at 
the vailous distances wcio exceedingly clear and dls 
tlnct as can bo aeeu by tho specimens exhibited 

Thebe reanltB although achieved with Imperfect 
appnrntua were sufficient to convince me and my co 
v urkei s thBl by means or permanent stations and the 
employment of sufficient power II would lie possible 
to Hnnsmlt messages across the Atlantic Oeenn In 
the same wny as thev wpr» sunt ovei much shorter 
distant vs The testa could not be continued in New 
foundland owing lo tho hostility of a cable company 
which claimed all rights for teltgraphy whetbei wrire- 
hss or otherwise In that colony 

(To be continued 1 

It »nl lestlliillt it if (.leal llrltiihi It t r lv c Man ml 
Time 1 tth 1'Ml. 


ELECTRIC VALVES 

Now tint ihi list it hikhn voltagi s for bulk supply 
Is iHcomlng mm initial tlu timatlon of proteetlon 
tl 11* 111 le nl plant iii nl list ilnutiikt due to ltHtinanco 
urgis In limit rgiound lints and atninsphciIt disturb 
rn t s as wt 11 us In ow tilt id lim h whit h for t mnmer 
■ Ini t mums nit ikt lv to be conn mort common tn the 
Min futme Is tun Hnl tiedileal engineers should 
nun Hit Ir nit iiliui tn nt the (iiesnil ttme 

Win n tun hi. Ims Hit itlv tn tin rid In central sta- 
11nns It Ins M»d illv la n put down tn faulty design 
n bad in ninth n of tin mac hints There is no doubt, 
linwivti that lit dHnmgi i cans d vny often bv the 
St Him, up—owlik in h. shod urciilt or the auddt n at- 
tl nt <| lln nt It niHilt fust of h scilous rise of polen 
iml which is stolid In thi windings of tin alternator 
md < in onlv llo off tliiough the capntllv of the Hans 
lonm r or hv |tt ifcn Hlng Iht Insulation Such voltages 
t ipldly ildi iht it thi InaiihilInn of sunk windings 
ml mi II heentm s licet skim \ to find some means of over 

mink this cHIfidiltv Two mic h pieces of appal nt us 
i now «\nilnbl< md may he und In conjunction 
with i tit It nth t ot sipuntilv at uncling lo tho eondl 
He iis t onl inlllnk im lint mi a of tiis<i(button capacity 
t f | laid c tc ind are knowu an tl electric valve ’ 
ml Most it kl (ondenstr 

Tin ihttih valvt toualat ol a nuuibt r of spark gaps 
ningttl is follows Tlu Hist spark gap is placed In 
ti Its with a sunk icntlv high ustsinme so as to avoid 
Mkh fittitnni v oscillations and tin lrinnlnlng spark- 
n\|is arc inrttiectlv connected to cnith Hiiough small 
ond. urn ra Hie Inst spark electrode bt ink connected 
t'liict lo earth Thp spaikgapn are formed between 
Hi< tdgea of sharp round disks of non suing metal in 
Kiilati d from each other and from the raith connection 
The capacltv nqulicd Is obtained by the ce disks and a 
central rod which Ih connected lo earth nnd also acta 
ns a Btipiwrl for the disks which are Insulated from It 
lln rcstatnnre In series with these disks Is a metallic 
111 nml ohv iRtcs the trouble usnallv due to high re- 
itstBLds of graphite or carborundum 


The firsi spukgip Ih adjuatabh ind Is Inclosed in a 
glass cyllndei Six oi more st ts of spaTk gaps nre con 
meted III paitllcl -each through a high tension fuse- 
lo a common disk whhh aels an one poh while the 
cast Hon lmsc to whhh thi Columns are bolted acts as 
the other poh The columns are protected from dust 
nnd damage by a xlsss cylinder, whhh ivhIb on rubber 
(mils on the cast lion lmsc and la piotected on top by 
nn Insula e tl com r 

The • harm ti rlalhn of tlm electric valve may be sum 
med up as follows (11 absolute prevention of high 
ftequenty curnnta (2) unlimited eaimeltv for dealing 
with anv energy (9) the adjpstable spark gaps being 
inclosed In glass cylinders then Is no likelihood of 
dust getting between the knobs and causing premature* 
net Ion of the nppamtuH, (41 the automatic extinction 
of the arc ( r erection or dismounting very rapid 

The Mosehkf tondensoT rest mhies an extremely long 
lo>yden Jar with the difference tint the neck of the 
Jar—wheto the coatings end is <(inside tably thickened 
The matings are productd by n themira) silvering pro¬ 
cess and & heavy deposit on both the inside and out¬ 
side of the Jar In obtained whhh Is fuitber strength 
entd and proteeted bv a topicr deposit The Jaws are 
then mounted In a tin or brass tube, on the top of 
v hlch a high tension insulator la arranged and carries 
the contact conmrled to the Inner costing The outer 
coating Is connected to the metal tube and the Inter 
mediate siiaee is filled with a mixture of glycerin and 
water It la then hermetically sealed and consequent 
lv the condenser can bo used In anv position Glass 
Is used for tho dl. lee trie owing lo Its great dielectric 
rapacity and uniformity 

Tho usual type of condenser as used for line protec 
tlon consists of a number ot tubes, as described above 
mounted on a wrought Iron frame, and the inner coat 
Inga are connected In parallel through high tension 
fuses to a common terminal, to which the line la con 
nected The outer coatings are connected to the Hn 
cr brass tubes, and connected to earth by means of the 
framework, which Is so arranged that each tuba oca 


Ih easily inplarcd or removed when ll Ih lieeisnnry — 
Nature 

JEWELERS' WAX. 

To w vkf Jewelc rs wax tak* i ommon rosin and he at 
It In a vessel until It flows fro*1v, then add plaster 
pt I’arls stlirlng continually while adding the pow 
dtr Tare should be taken not to make the mixture 
too atlff When it appeals of the prope»r consistency 
pour Homo of It on a alatc or marble Blab and allow 
It to tool, then Insert the point of a knife under the 
flattened rake thus formed and try to pry It off If It 
springs off with a alight metallic, ring, the proportions 
are right. If it is gummy and due Hie there Is too 
mneb rosin If It Is too brittle and crumbles this In 
dicates that there is too much plaster 

This Is what is sold for Jewelers’ cement It Is 
used for filling gold headed canes, umbrella bandies, 
cementing stones in ring settings and also for hold¬ 
ing very thin pieces of metal on a faceplate for drill 
Ing cutting disks, or turning off tho surface I gave 
this formula to a friend who had some very artistic 
tile for a fireplace and after having set as many as 
he toiild one evening he forgot that the wax only 
in e*de d renaming In order to use It the next day so 
In order to keep It fresh ho poured water In thp Iron 
pot In tho morning the wax had become Insoluble, 
owing to the action of tho water on the plaster 86 
II is advisable not to wet the wax until It la put to 
Its final us© and place—Machinery 


A safety tamp for detecting small percentages of 
firedamp without lowering the flame ot the hunp, has 
boon Invented by two Bngllsh engineers The inven¬ 
tors recently gave a demonstration with the new lamp, 
showing how the Introduction of sodium carbonate Into 
the flame—by means of a piece of asbestos saturated 
with It—converted the blue cap, produced by gas, into 
a bright yellow flame, without towering the lamp 
flame. 
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HALLEY’S COMETARY STUDIES. 


HIS OWN ACCOUNT OF HIS INVESTIGATIONS ON ORBITS. 


Halucy’8 treatise, which bora the title ‘ Astronoml* 
Cometlue Synopsis,’ (i e A 8ynopals of the Aatron 
omjr of Cometa ) waa presented to the Royal Society 
in 1705, and was published In 170b In volume 24 of 
the Society s Transactions poire 1882 1H41 The fol 
low inn account of this wotk Is taken from Volume IV 
of Baddam'a abridgment of the Memoirs of the Royal 
Society (London 1739) The original spelling and 
punctuation ore retained here 
The ancient Egyptians and Chaldeans (If w< may 
credit Diodorus Siculus) being furnished with a long 
series of observations, could predict the rising or 
appearing of comets but since they also are said by 
the same arts to hnve foretold earthquakes and temp 
estn, it is paat all doubt that thetr knowledge in these 
matters whs rather thH result of astiological calcula 
tiona than of astionomlcal theories of tho motions of 
the celestial bodies and tho Creeks, who were the 
conquerors of both these nations scarcely found any 
other sort of learning among them than tlilH so that 
it is to the Greeks themselves as the Inventors es¬ 
pecially to the great Hipparchus that we owe this 
nstronomy which Is now so gnat!) Improved but 
Aristotle s opinion (viz that comets wore nothing 
else than sublunaty vapors 01 airy metnots) ptcvalled 
so far amongst the Greeks that this mihltmest part 
of astronomy lay altogelhei neglected since nom 
could think it worth while to observe and give an 
account of the wandering and uncertain paths of 
vapours floating In the fther, whence It Is that we 
have nothing certain handed clown from the Hnctents 
concerning the motion of comets but Home a the 
philosopher, consldenng the Ptuenomcna of two re 
markable comets of his time made no hc ruplc to place 
them amongst the celestial bodies taking them to be 
stars of equal duration with the world itself tho he 
owns, that their motions were regulated by laws not 
then discovered at length, he foretells (which has 
proved no vain prediction) that time and diligence 
would unfold these mysteries to some future ages who 
would be surpris'd how the am fonts could be so Ignor 
ant of them after that some lucky Interpreter of 
nature would have pointed out in what parte of the 
tea vena comets wandered and shewn what and how 
great they were, yet almost nil astronomies differed 
ftom Seneca in this end Seneca hlmseir has not left 
any account of the Phienomena of 1 he motion whereby 
he might suppoit his hypothesis nor assigned the time 
of their appearing which might enable posterity to 
determine anything In this matter So that after Mr 
Halley had turned over several histories of cornels 
he could And nothing at all that could give any assist 
ance horeln, before A D 1137 when Nlcophorus 
Graguras, an historian and astronomer of Constant! 
nople had pretty accurately described the path of a 
comet amongst the fixed stars, but hc too loosely 
assigns the time bo that this undermined comet only 
deserved to be Inserted in the catalogue on account of 
its having appeared almost 100 years ago, the next 
comet A D 1472, which moved tho swiftest of all and 
came nearest to the earth waa observed by Regiomon 
tan us, this hornet (so frightful on account both of 
the magnitude of it* body and its tall) in the space 
of a day moved 40 deg of a great circle in tha heavens 
and it is the very first of which, any proper obeerva 
tTbna have been handed down to us for all those who 
considered comets before Tycho Braho that great 
restorer of astronomy supposed them to bo below the 
moon and so took but little notice of them Imagining 
them to be no other than vapours But In the year 
1577 Tycho Brahe applying himself seriously to the 
study of astronomy and having procured large inatru 
ments for making celestial mensurations, with greater 
exactness and certainty than the ancients could ever 
hope for, there appeared a pretty remarkable comet 
to the obeervatlon of which Tycho vigorously applied 
himself, and he found by eeverai unquestionable trials, 
that it had no sensible diurnal parallax, and conse¬ 
quently, that it waa not Only no aerial vapour, but 
much higher than the moon, nay and might be 
reckoned amongst the planets for anything that ap¬ 
peared to the contrary, notwithstanding the cavilling 
opposition of some schoolmen, to Tycho succeeded the 
sagacious Kepler, who haring the advantages of 
Tycho’a observations, found out the true and physical 
system of the world, and vastly Improved astronomy, 
for he demonstrated, that all planets revolved in 
planes passing through the centre of the sun, and 
describing elliptical curves, observing this law, that 
tbs ana’s of the elliptic sectors taken at the centre 
of the sum, in the Focus of the ellipsis, are always 
proportional to tbs times, whsrain the corresponding 
arebas kra described; Jka also discovered, that the dts- 
taneea of the planets from the sun are I n the seagulls- 


teral ratio of their periodical times or that tho cubes 
of the distances am as the squares of the times thin 
great astronomer had the opportunity of obse rvlng two 
comets nm of which was very remaiknbl) end fr mi 
his observations of thpse, he concluded from severe! 
Indications of m annual parallax that counts move 
freely thro planetary orbits with a motion not nun It 
different fintn a rectilinear one hut which he could 
not determine Next Hcvellus u nohle cniulufcn of 
lyeho following KipUi* steps embraced tin scum 
hypothesis of tho te<tlllinai motion f comets he him 
self having very accurately observed several or them 
yet he complained that Uls calculations did not dto 
gether agree with the appearances In the heavens uul 
he was aware that the pith ot c incta was Ini ill v etc 1 
toward the sun At length that < xl lootellnut v comet 
of 16S0 descended ftom n vast distance and ns it 
were, In a pcrpuielli ular lino towaid the sun uid 
ascended from him again with an equal velocity this 
comet appearing constantlv foi four months by Ihe 
peculiar and rrmarknalli cuivltv of Its oiblt seemed 
above all others the. most ad i pled foi investigating 
the thorny of thcli me thin and lh Ren ll obseivi 
torles at Paris and Greenwich being lotindcd Home 
time liefou and committed to the cue of the mewl 
famous HHlrniinmera the* nppare nt mol uni ol Huh comet 
was (as far as human augacily could iraclil v tv at 
eurately Observed by M ( asslnl and Ml 1 I cmsti lei 
Not long after that me timpariilile geoiiicttle Ian 
Isaac Newton not only demoimtrated that whit Kcplct 
had found, did ncicssarllv obtain In the plinetuy 
system but like wIso flint ill the Ph.e(ionicna of en its 
plainly follow from the same principles which ho 
fully Illustrated by the thovc me nt tone d comet ot 
1680 and at the same time shewed the way ol Mom 
ctrically constructing the orbits of comets uul to 
the surprise of all men solve el a noblnn whose In 
trleaiv rendered it worthy ot so mciiI a g ulus ind 
he proves that this cornet it veil veil round the sun In 
a parabolic orb In sue li a manner that the are is chII 
mated nt the centre of tho sun were pioportional to 
the tjmes Mr Halley putsulng the steps ot so gnat 
a man attempted (and he presumes not without sue 
cess) to bring he same nut had to mi arithmetical 
calculation for hiving collected together all the oh 
nervations of comets he obtained the following table 
the losult of HlinoHt Immense calculation 

Thk Amhoxomicai Kiivum m mi Morioxs iv A 
PABADorie Okiiii oi An rue Cowrrs Hihicrto 
OlJTAINtn 



[Then follows a general table to compute the Motion 
of Comets In a pnratiollc Orbit together with an ex¬ 
planation of Its construction and use] 

It Is to be observed that the five Hist comets the 
third and fourth of which was seen by Petrus 
Aptanus, and the fifth by Paulus Kabricus, as was 
the tenth by Mestllnus In the year 15%, have not the 
same degree of certainty with the rest the obse rva 
tlons not having been made with the proper tnslrii 
meats or the necessaiy exactness and therefore* cl Is 
agreeing with each other they can by no mean* be 
reconciled with a regular calculation Blamhlnl alono 
observed at Rome the comet Anno 1684 and tin as 
tronomera at Paris the last comet In 1698 whose path 
they have described In an unusual manner this very 
obscure comet, tho' swift and pretty uwi the earth, 


e_we aped out ohst ivatlom, Mi Hullev foi lion to In 
s«it Into hm iji ilogiu the two nmtikibh comets that 
lipptuitcl (lit one In Nevniiln Ifxi met Hit other 
in I i In uni v 170 foi vv ml ol e b iv iltoiih foidlieet 
ln> tin i r ie ii towards tin southern pail ol the 

woilil in I t li g •- in Iv \i ill] in I mope the j wue» 

not ohm iv il Iv ihivoiim tquil l > til link It is to 

Is obse i veil Ihil II ot Hu comets in Ml H llley a 
citilrgiu in v I din i I ( in cording to th orde»r 

ol Hu signs vi/ those in the wins I _ I < 1,80 

l x H ix it" l" I 11 11 o |t v I in | li xii and 

Hi it tin ot lie i 1 were c i glide l c ni >vi 1 oil 

ti li V le til ol el I I | the *dgl h 

l poll weighing ill Hi sc I him h nod otnpiiiiif. the 
lest or Hi tl til ut ol the motions or tin w comets 

with itch either it will i| pe u Hint Hi ir mints iri 

disposed HI tin ml tin mil i mil tint tint nn not 
e online cl lilt I lie pi me ts to the /mill lull Hill they 
move incline i nl Iv even w i\ lieitli tittuginilc and 
din<t win in n m plain Hut tlnj me nit inovnl 
bv Vortin s tin li times of this lutlulU ure found 
to be Hometim s g ilti uid soon (Inns less whence 
we hievc re mon to su jie • t tbit then mi l meat ninny 
nion iiilllcls wlinli tiling it moot distunes rieini 
tile him ind lie lm ohscuie ninl wlllicmt a I ill nmv for 
tint i isoii es npi mu obse i v nl tun 

W« hive lilt lit t to eet s I,, d Hu mills of omits 

ispcilcctlv pit ilieille Irani which supp hitioti ll would 
follow Hitt counts Is ing mipill d bv i c utilpedil 

tore towaid tli son eln el s n 1 tram infinite elie 
tiuees mil bv tlieli fill i |iiii so gi u v v lo it) 

a to convey tluiii Into tin ie mole st spu s of th nvs 
lull ind liv a piipMiiil Sums tending upwui I lie w i 
aftciwaiel to ictuiii again to the sun se mg them 

that the* ipp> iiiiu of tom ts is mix tiei|iu nt anil 

that none of tin in Is Inund to move In mi hvpuboln 

or with l gie itei vi lot Itv Hum it woiill nquirc In 

tilling toward the* Rim It it mole lulllil tint the v 

■«vi 1 vi about Hu sin in vuv exeentil mbits ind 

t« fm n iilt« i vi n long pineals leu thus th ir nimibei 
is de (mile mill p ihspH nol rci vuv gn it and the 
pi is bctwmi till ilu uml Ihe live el htsrs are* so 
tinmens tint (hue is loom In i comet to peifomi 
its pen id tiowiv i luge it nnv la lot the* T-alus 
rectum ol hii ellipsis Is ti the 1 itiis rutum of a 
paralail i having Hie sun Pcrihcllati distance as tin* 
A pin linn list me e In the ellipsis is to its whole ixls 
hut the vi luil!us me In the williluj lh its t itlo of the 
sum win i foil In vuv e xi i ni i ic in hits this ratio 
dppiouhes v i) tnatlv to a ratio ol uiimllty and the 
small elifft*it nu whnh it ise s on an ount of tin griuter 
veles itv In a psrabid i Ir ven e isll) i ompi nnnti el 111 
detiimlnlng the situation of the mbit therefore the 
pi Ini Ip il iisi d the lh mints ol tin motions In this 
table in Unit win to vi t n new e ome t appcits wo ninv 
bv compiling tin el nnnts know win liter It in one 
or tbosi th it foiuirrlv appealed and e onsesiue nt lx 
wh tnav determine* Its pe ilod and the axis of its mbit 
and foie till 1th ntiirn end Mi llnlli v tills us that 
he hml si vi rnl wasons to I nil in i lum to believe that 
tho comet 111 l 1 "*! winch was observed bv Apian was 
tin still with that de si i ils*d In ini? b> Kiplei nml 
I ongoiiiontanus, and which he liuuse ir heel scon end 
disc i veil upon its return again m It x_' all th ele 
mints agree anil then is no otlu t dlffinuce Ilian 
the* 111* c]iin)lt \ if tin Ir |ie Hods which jit la not so 
conaidi mbit* ns tlmt It nmv not 1 h asctilscl to physic vl 
c uses lot Hatimit. mol ion is elistuitied In such a 
manner by tho other planets ispccnllv Jupltci that 
its periodical time It, for noun whole elava uncertain 
how mile h moip nnv a intuit be subject to such Irragn 
lari lies whose* orbit rises almost roui times loginr 
than 8 it ui u h entl while* velorltv tho mvet mi little 
augmented may elinage its mint ftom in ellipsis to 
a liaralsda that It was the sinn come I Is faither 
confirmed from that observed In the suminei of 11'fi 
to pass re trogrnele nlnu t In tli * cm m inner lie 
tween the hud and the enth wlileh llio It was not 
observed astronomlcallv hv am yi t Mi Hi'lev eon 
Jeetuies that was the sanu with tin Innnie Irom 
its iierlod and the manner or its transit whence In 
ventures to foretell its ntuin li I" x mil it (Ins hip 
pens there will be lio fuitliir < iiihc to doubt hut Hint 
the test may likewise uturn asiraiinm rs will tint 
fore Iihvc a large field to even Is Hu nisei ves in fm 
s» vc r il ages, before they can cl< termini the number 
ol bo m illy and so gee ct beielli s (hat iivolve riilltnl 
the common ceutri of ilu sun and leelu i tin M mo 
tlons to certain idles Mi Halle \ was a,it to ts I ve 
that the comet of 1 > SJ wno the nr is that observed 
bv Hevellus tn the beginning c* nl but Apian s 
observations which are the onlv oin s we hive ir 
too Inaccurate to determine mvthing ni'cln fram 
I lie m In so nice mi affeli Su Iran N wteili elellveit. 
a method of const! ictlng tin oiblti of comets bv tl m 
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accurate observations, Philos. Natural, Print Ip Mathi- 
nml III. Ill whleli*afterwardB in Gregory fully atuf 
dually Illustrated in Hu- fifth Ixwk of bin physical 
uml ip omul i leal astronomy 

Hun ono thing Ih to bo observed, vl/. that Dome of 
these cornels have llioli nodes bo nuai thu annual orbit 
of tin- earth, thut should it hnppeii at the time of the 
return of a comet, that the emth wan uoar Its node, 
whilst the tuniut passes with an no tedible velocity. 
It would alHo have a voiv sensible parallax, and which 
would bo to the HiiiiB pai.illax in a given ratio, 
whence, upon «u< h like transit*. there would be a 
very favoiable opportunity (which yet soldom hate 
lieiiBl of ib lernilnlng Hie dlalnuce of the huh from 
the emth, wblih hitherto i ould he loncluded but very 
loosely, and tlial only by nieuim of the parallax of 
Main in opiK)Hltlc>ii to tin nun, oi that of VenuH In 
the IVrlKieuin and tho’ Indeed It is thrice greate* 
(liau the parallax of the sun. yet It Ih scarcely percep¬ 
tible wllh any limtnummt, amt this use of comets was 
suggest ml by the famous geometrician Nlo Facia, for 
the comet or Ihc yeni 1172 had a parallax 20 times 
gieati r than that of the sun, and had the comet 
Amio ItilS arilved, nlamt tho middle of March at Its 
iIchc ending node, or had Hu* I'omet Anno 18(54 come 
n 111 Ho soimor to its list ending node, bi'lng very near 
the- emth they would have had still more sensible 
parallaxes, of all tho ruiuels there were none that 
apptnnihfd n pm ici the emth than Anno 1080, for. upon 
a cub illation, H was no further distant towards the 
ninth fium the annual cubit, (lean the sun’s semi 
diameter (or the radius of the moon's orbit, as Mr 
Halley suppose) and that too In Noveinbei 10th 1 hr. 
r. min 1’ M.. ai which time It had been In conjunction 
with the eutth us to longitude, then- might have been 
observed In Its mol Ion a parallax eciual to that of the 
moon Mr Halley leaves It to philosophers to discuss 
what consequences would arise from the appulse. con¬ 
tact or eolllslcm of the celestial bodies, which yet Is 
not altogether Impossible 


THE CHINESE CALENDAR. 

To tho Kdltor of (lie Sen Mine Awmucan 

In my article on the Chinese calendar In the preced¬ 
ing Issue of Sii.vrmi Au.su a* Si'Wi kmsnt, pages 
114 and 111), 1 did not refer to tho fact that the sexag¬ 
enary eyrie was meed for days as well as for years by 
China That Is to suy. the days are named aud num¬ 
bered In continuous gioups of sixty, and as this 
method does not synchronise with tho days of the 
month, or moon, it leads to a curloua mlxturs of 
date's that often pu/rle historians For example, the 
current native Almanacs from China show the first 
day of the flint month quite correctly, but Just below 
these dates Hie reader finds the stem and brunch char¬ 
acter* which Indicate the sexagenary day It may be 
nnywheie from KlnliTsu to KwelHat (1st to 60th 
day) It so happens that (he current Chinese year 
began on the dav known as Plng-Woo, nr 43d day It, 
then-fore follows that the 18th day of the month will 
be tho (50th day Then the noxt day, the 18th of the 
month, will be day first This makes the first Chinese 
month end on Klah Huh or the 11th day of the next 
cycle of fill days In cither word*, this first Chinese 
month, which begins with the drat day and ends with 
the 28th in the monthly order, also begins (strange aa 
It may sound) on the 43d day and ends on the 11th day. 

As Jaiwn used this same system until a compara¬ 
tively icient time mnnv Japanese calendar clocks In 
our museums and private collections contain this (to¬ 
day feature As manv owners or these artlBtlc time¬ 
pieces do not know what the characters mean. It waa 
thought best to bring this point out clearly Both 
China and Japan now use our c locks and watches, and 
Japan has adopted our Gregorian calendar But China 
adheres to hot an< lent method of counting her days. 

Just one more little point Near the end of the 
aitlile l speak of a "sidereal Intuition’' Please read 
this side real month This is a period of time between 
27 and 2h days, and ancient records show that a lunar 
rodtuc of these numbers of lunar mansions or domi¬ 
ciles wero used, but the later figure was favored be¬ 
cause' It was capable of being quartered Into periods 
of 7 days It Is, therefore, my lirm opinion that tbla 
fact fixed out 7 day week and that these 7 daya came 
under the Influence' of, or were Inter named after the 
eon, moon, aud five of the planets thus pushing the 
origin of the Jewish Sabbath and the Christian Sun¬ 
day very far back Modem skygarern who have had 
the ihanch to see the moon and stars In the clear at- 
mospheie of the Fast can realize how natural U waa 
that these early calendar ronatrnrtors should mark 
off the moon's rone of action Into a stellar dial of 
28. sometimes by hingl® stars equally spared, at other 
tlmea by groups of stars not so well placed This 
slightly arbltrsrv but even number (S8) being 
divisible by the much used 4. which won more or leoa 
connected with the four cardinal points of the com¬ 
pass. the four corners or the world, the four seasons, 
and so on, made the creation of the 7-day period a 
most logfc-nl and natural step. Dav in. Asrtnm. 

New York, N. T. 


SCIENCE. NOTES 

A bulletin of tho University of California announces 
thu discovery ot further proof of the Identity of hello 
Iroplsm In animals and plants The new results 
wero obtalued by Professors Loub and 8 8 Maxwell 
Since fish and Daphnla are too largo to allow very 
exact determinations of the relative hellotrople effect 
of the different parts of a spectrum, experiments were 
also made with a smaller form of animals, namely, 
the newly hatched nauplil of Balanus perforatus, which 
they were able to obtain In unlimited quantities These 
animals possess the most intense positive heliotroplsm 
of any form thus far found The frequency curve 
lor the distribution of these animals in the spectrum 
gave thu maximal density of the gathering In the 
freen, the flighest ordinate being possible toward the 
yellowish green Experiments proved that the hello- 
tropic reactions of swimming animals are identical 
with those of swimming algae. 

Sr. Frans Fischer has discovered that when air la 
heated under lertaln conditions there Is formed oxone 
tf we heat atr to a very high temperature and then 
cool It quickly down to the normal, this sudden cool 
lug has the effect of producing oxone A Vienna elec¬ 
tric Arm has constructed an otone-producing fan on 
this principle, urIiir a Nernst radiator which gives a 
heat of 2,000 dog C The fan brings a current of air 
over the Incandescent substance which la flxed, and 
the air becomes heated and Is then cooled by mixing 
with the surrounding air Otone Is thus formed 
which Is sent out by the air fan. The apparatus con 
slRts of a small flywheel and air fan combined which 
Is run by an electric motor, the fan draws In the air 
and sends It by & funnel shaped vessel Into thu part 
containing the Nernst heater The whole apparatus 
mounted on a base does not weigh more than 30 
pounds. About 4 per rent of the oxygen Is osonlxed, 
and this amount cannot bu uxcoeded on the present 
principle, so that there Is nothing to fear from a too 
great amount of ozone- One such device will suffice to 
purify the air of a large hall, and the amount of power 
used Is very low. 

In an artlols published In the Astrophyslral Journal 
Mr W. H. Mitchell snya that ninny of the character 
Ifctli features of the sun-spot siiectrum appear to be 
due to the absorption of various oxides and hydrides 
existing as vaiiors In the spot regions As moat of 
these are regarded as low temperature products. It is 
further supposed that waler-vspor may also extit on 
account of the reduced temperature. ITnfortunately 
many of the recorded observations tn the region 3,860- 
fl.tlOO are widely discordant so far as their identifica¬ 
tion with water vapor lines is concerned, and it is 
possible that they may really be faint solar lines of 
other elements so dose to (he water vapor positions 
as to be mistaken for them unless very great disper¬ 
sion Is employed Determinations made with a power¬ 
ful spectroscope at Haverford Indicate that the sup¬ 
posed widening of tbp water-vapor lines In the spot- 
spectrum band may be a subjective effect caused by 
the dark umbra! background Hale has noted that 
the water-vsoor lines show no evidences of circular 
polarisation In the sun spot spectrum, suggesting that 
it Is piobablc tliat they are unaffected by sun-spot 
absorption Fiom this It would appear that up to the 
present wo have no definite evidence of the presence 
of water-vapor In sun-spots. 

The London Tims* reports that a novel method of 
killing moths and other Insects which are harmful to 
grape vines has been adopted near Rhelms. Foots 
supporting 6-candle-power electric lamps were placed 
In the vineyards, from each of which a dish, contain¬ 
ing water wlt£ a top layer of petroleum, waa im¬ 
pended. During the drat night these trap# were placed 
in three imrallel rows at distances of about 100 feet 
from each other, the distance between each lamp being 
about 76 feet. On the tint clear evening late in July 
the current was turned on about eight o’clock, and 
the lamps remained burning until an hour or so after 
midnight Soon after the lamps were lighted the-In¬ 
sects swarmed toward them and were rapidly killed, 
either by the fumes of the petroleum or by the petro¬ 
leum itself The same operation waa resumed the 
next cloar night, but the lamps of the two outside 
rows were placed about 25 feet eloacr to those of the 
center row, and this was repeated In each of five sub¬ 
sequent clear nights, so as finally to bring the three 
rows within about 58 feet ot each other, During the 
succeeding six or seven clear nights the movement 
waa reversed in the same manner, ao as to return the 
lamps to their position of the first night. As to the 
]*»itkon of the lamps, numerous experiments were 
made during these trials, and It waa proved that the 
greatest number of Insects were killed when the pe¬ 
troleum dish waa elevated only a few inches above the 
ground. These experiments were witnessed by repre¬ 
sentatives from a number of leading champagne mak¬ 
ers, and this method was recommended to 'all wine 
growers who can avail t hem eel re d of the esrrioes of 


TRADE NOTES AND FOEMUItft 

Syndeticon, Liquid Fish Glue.—Dilute 160 parts oi 
concentrated fish glue with 120 parts of acetic sold 
and dissolve separately 20 parts of gelatine in ISO 
parts or water Well mix both fluids and add 20 parts 
of shellac varnish to the mixture,* stirring constantly 

Zapoa Tarnish_Over 2 parts of colorless celluloid 

waste (obtainable at celluloid factories) pour 20 parts 
of acetone aud allow the mixture to stand for several 
days In closed vessels with frequent stirring till the 
whole Is dissolved to a clear, thick mass Then add 
78 parts of amylacntate and let the varnish settle for 
some weeks till It la completely clear 

Luminous Paint—Twenty parts non-acid white gela¬ 
tine, dissolved in 100 parts of water, to thta add (dis¬ 
solved) 3 parts chromate of potash and combine, with 
10 parts of thickly liquid white lead or sine white 
varnish, as pale as possible, by vigorously stirring Into 
a homogenous mass After thorough stirring incor¬ 
porate 15 parts of a previously prepared phosphorescent 
powder. » 

Universal Spirit Tarnish. — To 60 parts each of 
bleached shellac, crushed Manila copal and mastic and 
15 part of Venice turpentine add 1.000 parts of 82-86 
per cent alcouol and some crushed glass and allow 
tho mxiture to Btand for 1 to 2 weeks, stirring fre¬ 
quently, Then add about 1 part of boraclc acid and 
filter. The varnish may bu used for metal, wood, 
paper, etc. In aniline colors soluble In alcohol are 
added to It. the so-called “brilliant varnish” (Brillant- 
Isck) Is obtained, adapted for varnishing bottles, 
metal plate and capsules 

Paint lor Wooden Poata~- Fifty parts of roaln, 40 
partB of finely crushed chalk, 500 parts of fine white 
and sharp aand; 4 parts linseed oil, 1 part natural red 
oxide of copper. 1 part sulphuric add First heat tho 
rosin, the rhalk. the sand and the linseed oil In an 
Iron pot, then add the oxide, and, with great care, 
the sulphuric add; mix all very carefully and by 
means of a stiff brush, apply to tho wood while stilt 
hot if the mixture does not appear to be sufficiently 
fluid, thin It with a little linseed dll When thta paint 
Is cold and dry. It constitutes a coating as hard as 
stone, through which no moisture can penetrate. 

Uraltte Is a fire-proof building materia) composed 
of pulverized asbestos wtih the addition of chalk, 
silicates, sulphuric add, aluminium sulphate,, etc The 
compound Is first pressed, dried and saturated with w 
adhesive and mineral colors, then pressed Into forms, 
again dried aod-eut tn the dsalred measure It com¬ 
bines the advantages of stone with those of wood. 
It Is fireproof; does not stretch; docs not warp with 
heat or damp; can be nailed, glued or riveted, is a 
bad conductor of heat, electricity and sound, and It 
not sensitive to the action of adds, frost, or of cold 
and hoi water Its weight, It Is true. Is double that 
of oak, but It Is said to bo of peiullar excellence as 
a weather and fire-proof Bubatance 

Zeiodelite.—Under this title Is recognized a mixture 
of sulphur and pulverized fragments of stoneware or 
glRsa It Is best prepared from 19 parts or sulphur 
and 42 parts of powdered stoneware or glass powder 
The mass Is heated until the sulphur melts when It in 
mixed by stirring and poured into molds By this 
means we may make slabs that can be employed in 
place of lead for the construction of sulphuric add 
cells, for the mass withstands the cffectB of air and 
adds, no matter how concentrated the latter may be. 
As It retains Its solidity in boiling water and melts 
only at about 248 dug. F. It Is well adapted Tor various 
other purposes for which we use asphalt; It even re¬ 
places hydraulic lime, as It cements stones together 
with the greatest tenacity. Where zelodellte la used 
for the construction of sulphuric add edit, in place of 
lead plates, great advantage is obtained, for the sub¬ 
stance completely resists the adds. Although plates 
of 1% centimeter thickness are need, while the lead 
plates are hut 3 millimeters thick, its cost Is but one-' 
fourth that of Jead plates and an acid, wholly free 
from lead. Is obtained. To Join the plates together 
they are set 2 oentlmeters apart tad the Jo tuts filled 
with melted aetodellte, heated to 626 deg. F. <300 deg. 
C.>. 
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WHEN THE SUN IS EXTINGUISHED. 

WHAT WOULD HAPPEN. 

BY DR. M. WILHELM MEYER. 


Win l v nilIrl \\c (In If one of tlusi* dnvc wo should 
not lie I Im I Mu him will itm* no nion T 

Tin v'mkI lioiiicwlli will miswi i Will, In that case 
wi> shall hlmplv swlti h on the eleetiio light And 
non if tin him should go on Hiilko forever, our engl- 
iioims. Mio*n* magic Inns, who inn do anything would 
i non luvi lit Riinii thing In i ntnpi nsntc* lor this Ions 
linn not ouglni'iM lug hin h n reputation nowaday, that 
nothing Is IicIIi tod to ho Itnpnimlhle to It* 

Tin hi lent 1st might add tight hole that nature has 
Invent!d u light lat ilnnpit than dot tile light, for 
inMnilie that omitted liy file nil h And If we have 
ill'll on nil ho many of nature h sei ri lh why should 
iml we fathom that of (lie llioflv light* Ah regards 
the cheapness of hiii h living lanterns It Is Interest lug 
In leaili thut Anterlinn si lent 1sts have kccuM) Huh 
JiKtod a lightning hug which uulttid n Held equal to 
only 1/1,(100 of h miidli povvit to • xiimluntton with 
exreedlngly dellisti Inst runic nts enp.iblf of niessnr 
lng almost iiliheln vnldv small utiinunt*- of indlant en 
ergy Tiny round (lint this little beetle to ptodme 
ItH light did not i xp. ml any amount of energy that 
they i mild incaHure If tliln energy had lieen lint one 
tcn-thnimundth ol th.it tnseaanry to prndiue llitimlna 
lion of the saint* lnlghtness bv means of a inndle It 
v mild have lieen tinuwitralile The comluhlon 1h that 
thla Inset fs light ih at hnHt ten thousand tlmoH 
i lien in r than inutile light. All the englneerw have (o 
do Is to invent It 

K'tiiiiotnv howiver, tan he obtained only by avoid 
lng the IremendoiiH waste of heat common to all our 
«oiiricH of light Hut we also neul the aun’a boat It 
Is true thut at Mims the sun is rnther fter with hla 
heat, and we flee front his too great liberality. At 
olliei tltni'M, however, we have to t'eaort to stoves and 
I ill much H lion Id not It Ih< iiOHHlhle to luvi nt Home 
thing that would Insiiie a mote iven distribution* 
Could not we 1 ms nine Independent of tin min's heat 
imitation* l)o nnt wit mints tell iib that the Interior 
of I he earth 1 h exlrtmelv hot, at least lust na hot as 
the hi reams of lava pouring ftom volcanoes? Com 
pared with thin almost Inexhauatlhle sotuee of heat 
lonlalncil In I he lioilv of our good old mother earth, 
Iho few navi d up pennies riprounlcd by our coal bids 
are As nothing 

Perhaps Mils Interior heal would suffice for a few 
bundled thousand venrs Afti r all we could dig 
deeper and deepi r Into the enrlh In (iitlsr to get nearer 
and nearer to thi hot icntci of our plain I It Is prob 
tilde thnl Ihe first human beings were inve dwellers 
wlio n Mealed before tin lie of the glni lul eta Into 
Mn sc ii)nn folds of the (iiith'H crust, whore at least 
h (ellar'H watniili was ohi.iiinihle, whv should not tho 
last men do the same thing for a like reason, but In 
llnlr own power and In a timili nten perfect way 
than their old time predot ossor - ).* The huge heal 
Hliind In the earth's Inti riot iiiuld He uMII/ed readily 
for amide lighting ispi dnllv If we do Invent the (heap 
light We i mild build tnliv like underground pahu-eH, 
hpiukllng with uvHtals and geniH, resplendent In varl 
i gatiil lumlnoii. colot h, with rtflisilng galleries of pH 
Ints and lonmntli Mnlmtitc* strtnlures Comfortable 
heat anil soft light |m,t as w e should like to have It, 
would llll all looms. We should wnlk lu woods of 
In oh mudi of polished, mnnv veined ngate, and bearing 
haves of rIIvci ninl gold The (lowers at our feet 
would he luhlcs, sapphires, mid loimres, and all the 
wonders with whlih out elilldltnnd's fancy adorned 
the fnltv gimhns imtld then’ heconn* a renllty 

Tlnti still temnliiR one doubt, however. Shull we 
not have to Hturve amid all this splendurT Up on the 
'atfan of the iatth It has become told and dark. 


Hut no plant can grow without light, and Indeed (hey 
mnnot do without himllglit. No artlflilal light haw so 
rar been uhle to take Ihe place of the sun All anl 
mala, aud ultimately the human iaee, live on plants 
directly or indirectly The conversion of mineral sub¬ 
stance*. watir and air into edible ptoduitR iouid 
hlthetiu he effected only by the plant organism lu Its 
microscopic retorts. This la another undiscovered 
secret 

Tlut whenever dire need arose the Raring discovery 
was made At present we are still ablo to have the 
plantn look our tood In sunlight, and this fortunate 

• ondltlon Is likely in continue for Quito some Mine 
Still our hhiewdest Investigators have long ago begun 
iiltcmpls to make “organic substances," and ultimately 
bread from Htones or at least from air and water with 
a lllth bll of eurth added. Some success has been 
achieved already Unfortunately, everyone of the or 
ganlc substances so far produced In the chemical labo¬ 
ratory has no nutritive value whatever We have been 
able to reproduce! artificially the perfumes of flowers, 
for Instance tho aweet frugnnee of the violet, which 
certainly Is one of nature's masterpieces, and also 
many dyestuffs which heretofore could be derived from 
plants only So far, however, there Is among these 
nrtiflctnl piodnets none of any use to our stomachs 
Hut all this will be achieved some time, and Mien we 
shall not need the suu at all, and It may go out If It 
wIslu h 

Hut will this ever occur? fan the sun ever losa 11s 
Immense power? A calculation has been made show¬ 
ing that the sun Is like a furnace capable of heating 
an engine that rcmld every second lift a load of 30 
billion tons (of 2,000 kilogrammes each) a distance of 
one kilometer l-et the engineers figure what they 
could do with this, whereas at present they allow all 
this energy to go to waste. With an Infinitesimal por 
Mon of this energy the nun sets In motion the machin 

• ly of our atmosphere which raises the water from 
the seas lo the clouds anil feeds our waterfalls With 
small tappings of this water, such as those diverted at 
Niagara Falls, we light entire cities This furnace, 
as could be determined with reasonable certainty, has 
a surface' temperature* of about (!,000 deg 0 In Us 
Interior the sun must haihor temperatures of istrhaps 
hundreds of thousands or degrees And from this sun 
there might he foimed more than 300,000 bodies of 
the eaith’s bl/.c, all of Mils tremendous heat It will 
be uppment that this represents a huge storp which 
Is likely to last many millions of years A rough cal 
c illation showed that the sun has been Hhlning upon 
this earth for about r.oo million years and that It 
ought lo continue doing so for another 100 million 
years, but It must be admitted that those figures rest 
on Inset ure foundations Hut even If they are ten 
times too large, we can await developments with some 
equanimity 

Kven nowadays wc see signs Indicating that some 
Mmo Hunshlnc and sunbeams will cease. On the sun's 
beautiful face traies of old age will appear now and 
then as dark Hpots which break out In greater or 
smaller numbers and extent, often HUddenly, at other 
times requiring weskn and months foT their develop¬ 
ment and dlsappearam e. About every eleven years 
these ugly pock marks break out with particular 
strength on the brilliant skin or the mighty ruler of 
our woild, every eleven years his body must rid Itself 
of this had disease, whereupon for a few years the 
snn may beam again with almost spotless purity and 
again spread happiness nnd comfort everywhere with 
iMiunteous plenty, 

These sun spots are violent whirlwinds In the tipper 


atmosphere regions of the central body of onr plane- 
taiy system, an Is evidenced by the very stinpp of tho 
■ loud formutliins, frequently spiral nnd storm-swept, 
which surround the luiter appatently quite black nv. 
elcus of the spot Recently the American astronomer 
Hnle, who 1ms made a si>eclnl slttclv of the sun, has 
particularly Investigated the speclm! lines Into which 
the light of the sun spots may be separated, and has 
shown that In these (ydones there occur tremendous 
electric discharges the effects of which vve may often 
cihsei ve upon the caith In the magnificent polar lights 
which are frequently seen shooting up when on un 
usually lntge sun spot faces the onith The sun clouds 
which are whit led about In these frightful thunder 
storms ftte frequently ho lnrge Mint the earth's entire* 
surface could be contained In them many hundreds of 
Mtuos. and so hot tlmt Iron would be not only lique¬ 
fied. but transformed Into vnimrs. Aa a matter of 
lac t It Is partly Iron air whlc h blows across tho sur 
laro of the sun and from which a rain of luminous 
drops falls In the spots, to be again gasified In the 
lower, hotter strata of the Bun and to whirl up from 
Ihem. 

It has been observed that whenever tho sun Is cov 
eted with particularly numerous spots the whole at¬ 
mosphere of the earth grows cooler oup or evon two 
degrees (centigrade) It has fnrther been found that 
a temperature reduction of only five degrees would 
soffit e to bring back the glacial era In our latitudes, 
destroying every veBtlgn of life In streams or Ice a 
thousand meters thick 

We therefore really cannot deny that the sun already 
begins to slowly Iosp Its light Among the countless 
fixed stars In the skies, all of them distant suns, there 
Is a latge number which periodicallv lose ibelr light 
and therefore their heat In a much higher degree; 
these are called variable stars Borne or them are 
known to change their light by all Horts of gradations; 
some require almost ns murh tlmo for ihe change as 
our mm, others become alternately bright and dim 
within a few hours, some have perfectly regular fluc¬ 
tuations, others flare up nnd grow dark again with¬ 
out any regularity; some vary but little In magni¬ 
tude), otherB may itasH from absolute Invisibility to 
the greatest brightness Bnd then vanish again Into 
tho night of the universe 

In the same manner, after many flint nations of this 
character, our sun will some lime have* lost nil lln 
light and all Its heat Hut long before this shall have 
happened, tho Iasi glow will have become extinguished 
in Ihe earth’s Interior, and with It all life on this 
dark little star which has been assigned to us as a 
dwelling place At tho last extremity there will be 
an absolute failure of all tho clever tricks and Invcn 
tlons by which wo werp able to Impress nature Into 
our service In order to keep away from us, for a time, 
the life-chllllng power or the InriCHsIng Interstellar 
cold, which is bound (o grip us more and more In a 
like manner all those projective devices must Anally 
become exhausted which nature herself has Invented 
for the wonderful organisation of the universe, to savo 
her creatures as long as possible from the fate of 
freexlng to death. I have dismissed thte at greater 
length in the revised edition of my work on "The 
End of the World,” published In the "Kosmos” series 

But only each particular world nr world system, as 
an Individuality, can perish Everything must die In 
prder to make room for the birth of something better. 
The end of a world Is followed by a new creation 
There Is an everlasting eyrie of life and death, back 
to new life.—Translated for the 8c itNTiric Amuiican 
Bupei.fcurvT from Dio Oartenlanbe. 


WESTWARD MIGRATION OF 
EARTHQUAKES. 

\ vntv interesting tluorv (oiuernlng the apparent 
west wind migration of seismic and volcanic activity 
Im been lately published bv II Wehner. according to 
Punnet hi us Arc ordlng to this view the earthquakes, 
which nppnrentlv nppmr quite spoi.nllinllv In weak 
tmtlH of the earth's cutBt, au* sublet t to a regular 
ln« of distribution Kiont the examination of num- 
emus lists of cnithqu.ikis and voUhiiIc eruption^, 
Wihner ioncltides that the tendency to these convul¬ 
sions move slowly from ensl to west In every part of 
the world Prom the tenter of the disturbance this 
tendency moves westward on the Bnmo paralTM of 
latitude with a velocity of about 22 minutes 41 seconds 
of longitude per year, Hum making the circuit of the 
globe in Do2 yeats At any place of Instability, the 


danger of an earthquake or volcanic eruption Is In 
creased when this migrating tendency to disturbance 
rearhea tho spot. 

Wehner cites a number of examples to prove the 
truth of hlg theory. The earthquake which occurred 
In lSfifi In the vicinity of the Sea of Marmora should 
have been followed, according to this theory, by out¬ 
breaks at weak points lying further westward on tho 
same parallel of latitude, after the expiration of varl 
ous^perlods of tlmo The* Gulf of Naples Is a weak 
■pot In the earth's crust. \Wj degree* west of the Sea 
of Marmora; hence an earthquake might have boon 
expected there thirty-eight years after the Marmora 
earthquake, or In 1893, in which year a violent earth¬ 
quake actually occurred at Naples Similarly, from 
the earthquake of 1880 In Smvma are deduced the 
earthquakes of Chios la 1881, Athena in 1888, Corinth 


In 1888, Zante In 1893, the Ionian Soa between 1893 
and 1900, and the great Messina earthquake of 1908 
Future shocks of the same series may be expected to 
occur In 1914 at Palermo, In 1952 at Alicante, and In 
1972 on the coast of Portugal. In this series the great 
earthquakes of Smyrna. Zante and Mesalna are of 
special influence- At present there is an unusual 
danger of earthquake in the vicinity of 8t. Etienne 
and Herault In France, In Macedonia, Otranto, Taren- 
turn, Cyprus, and portions of Algeria. This theory Is 
based upon the hypothesis thet the kernel of the earth 
Is rigid, and rotates less rapidly than the crust of 
the earth, and that certain inequalities upon the ex¬ 
terior of this rigid kernel Increase the local tendency 
to egrthqugksc This hypothesis Is not accepted uni¬ 
versally, and It yot remains to he proved that tbs 
asserted law of progression will actually suffice. 
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BY A C AVEN D I S H. 


j-iau and don stories we all know, and an* ac 
cuslomod to gw allow with sail to luatc but It Is 
only given to those whose lxith Hot. 0 |T the be-nten track 
to hear first band and In the vernacular the inevlt 
able crocodile aloilea with which Inc rlvei dweller 
ot the Eastern tropica llkca to regal, his white guobt 
Bitting smoking long native iuA.jv in (he s< ml dark 
mss duilng the hour between the < toning me il ind 
lx dtltuc 

What (he flah and dog stoiy Is to iih so Is the 
ci ih odllc. btoty to the Jungleman lie even goes 
Itillhel He ascrlbeg to the irocoiltli wipe inatural 
powers ho surrounds him with a halo ot romance 
lie piuphlateu him with peilodlcal offc lings and whin 
diplomacy tails he chi lares wat to the dcatl—war 
tabling pet Imps lor veais till «omc t lining oeiurniue 
ih eonatiucd inlo h sign ot suiundci on the pari ot 
Ihp eioeoc'ile and nil Is |Kaic Again 

Wonelrilul indeed and hird to bell \t are Home of 
the hc intlvc Hlones be the majntlty of Hum »re 
(me ten till tbit (bough the tasetnutlem mi glamor 
ol I In iu l«ul< s when the smooth musle ill M ila> tongue 
ihehaiigeei foi nmttoi cl tmt Kip llah and the dickering 
glinnmt c<t the llama} tore It ni palm leaf walla la 11 
placed by th» lamp and wtiliug table nt civilization 
lor these uasons I have e online il tins. If to recount 
lug a fe w of mv own ]h rsonul experiences In which 
I loai tho crocodile flguiiH tit m the trim rends 
him but as I have fiitinu him —hhv ige emits inel 
loathsome to the liuet digm 
Hut to 1 m gin ai the beginning My hist ixiM*rlenee 
it tho river king woh iiiuiix yearn ign when clr 
euniHtaneia eonipelled me to tnvel for sevcinl hours 
in an ext enicly rickelv and dilapidated dug nut along 
u toituouh and siugnani iiiaiigrovi lined neek 1 
nail no) been long In (he I tuples and mj gnat wish 
w is to HII— and if pemslhli to shoot— iny flist cioeo 
title In the dugout with me wero my t’hlneso boy’ 
and the one Uni owner ol the erttft—who b> the wav 
supplied the motive powet with a paddle while ill tnv 
itergles were direeted toward keeping mv balance 
and iHuetpunlng the cutastn phe nl an upMt wlilih each 
monii at appeared mine* Imminent Alter un hour nr 
so whon lamlllaritv had bud contempt mil I w is at 
length cmbolJelled to atretih iiv riainiad limbs and 
find a ne w and mine comfortable iHtmMon I Incpilred 
of my voairaLlo (baron whethei there were any 
< roc exilic* In the creek The old iuhii going hs neat 
to a chuiklc as u Malay will allow IiIiuhc If lo do 
tcpile<1 that I need not be atiald tlial llieie win 
eroeodllcb but that they weie kindly Ih uhIh who 
inve i Interfered with human beluga lee ling some 
what hurt ut my inmost thoughts being thus probed 
I iclapsed lutn sllemcei and a eherexil and wan mo 
mentality growing more eliowsv when a mniatk rrom 
the old native brought my thoughts hue k to earth with 
a “tart * flu iha theren one he quietly BHid point 
lug with hla mouth In the native fashion towaicl a 
tingle ot mangrove roots and tatting vegetal Ion while 
his paddle ruse unel tell with unaltered speed 
■ linos one I looked I ga/ed and pone it among 
Hie mottled shadows but nothing could l sec that In 
einy way i use mbit d my Idem of a crocodile While' 

1 asked, and then II happened My ( hlnew hoy 
evei anxious to pinnae had grabbe»d a piece of wood 
thnt was floating bv and hurled It violently nt the 
u pot indicated by the native The next hair minute 
was chaos In my anxiety to ace tho ciocodlle I 
had raised mvseil up and the? lureh caused by the rash 
aef of my servant In thiowlng the piece of wood made 
me lose tny balance 1 collapsed (luckily Into the 
boat) some gallons or water came In over the* sldo 
and the old man at the stern steadying tho canoe 
with the quiet Instinctive move mont of one who 
knows his bnslncss muttered the one word ■ Rodahl ’ 
(Idiot) As I struggled once more lo a sitting 
posture 1 saw a long black object which 1 had taken 
to be a log glide noiselessly Into the croek hardly 
mining a ripple as It vanished and I caught a glimpse 
of two beady, cruel eyes which seemed to look greed 
lly at me as they disappeared below the slimy water 
1 had set>n my first crocodile, but whether the old 
mans last muttered comment was directed toward 
me or my servant I have never diacovared, nor did 
I then feel inclined to ask In either case It was 
rhhly deserved This was many years ago and 
though since thnt day some dosens of tho loathsome 
raptHes have (alien to my rifle I have never for 
Rotten the look oT malignant natred and concentrated 
ev il sho t at me from those yellowish-green eye# 

Vtam past to present is but a atep for tho memory, 


aid It is mil} a lew months Rlntc the Incident hap 
penod tluil I am vhout to lilste Mv walk took me un 
a visit up a live i to one ol those tlmla i e utttng 
campa wnert in tilled and lattcel the gri it haidwrxMl 
logs ho valued ill 111. (hineae mailed (, the white 
man In e huige was a e Inline te rtstn old haiel imce 
who had Hailed life lx leue llu must in i sidling ship 
and drifted 111 u lie acli emulling li Inon to nm e ilunv 
where hc hail Ik< il give n ilnioht In e hut li v u hub 
mdiuate bill i In om ot the luge limbec compuiitis 
Ai living In mv hoit at the little Jetty ei lauding stage 
1 was astonlsheel to find O lvlng on a rattan couch 
within a few yaicla of the bank with a Iu ivv express 
title across Ills knees gn/tiiK Intentl\ at n rough peie/eu 
or liliec erected In the HIiemil Hanging tioin this 

te nee an I a fe w feet above the wain were Iheenpses 
ol a tnonkcv and st vital pail ill d >gie vvhil halt a 
donn ducks each tied lo the time bv the kg with 
a long Rttlng llapiu d about on the water end quacked 
dlam illy In Hull olloitH to esc ape I w in Just won 
dertng whethei the whlHlv txdtle oi too much suit 
Hide ac counted foi this state ol aOnlrh when 1 no 
lied Ihul Os leg wi swatl d 111 lough hniiilnges 
limn kuie to unklf I blowing in>sell down in ui him 
in the we home Hlmele I learn el the follow lug him 
Two nlglitb be ton (, whs hleeping ix*aeefu)lv tn his 
little palm lenl holme in a ele tilng at out twenty 
vmds Horn the nxn hink whin his dog him lo 
giowl and ie (use el lo he stimuli (. till mil e it llld 
walked atound the h t to murtnln the* e iu e ot the 
disturbance but suing nothing nddussed lilmsi It to 
the dog In his tiauul Iiii id and pletmesqu sullng 
ship language and tetli el to heel igain live minute 
late! he wns one e moie iron Reel hv i > Ip tiom tli 
dog and this time rucll innovul he ri 1/e*1 i stick 
ami sallied loilli to millet dire putiiidiiiieMl on the elis 
Huber ol his dieams smleli nlv h dul tmin glided 
swiftly liom Hu shadows and (> lilt hlniHell ul/ul 
bv (he tight knu us in a vine stooping to tie. him 
r. If he found he vug in the gup of a huge c toe nellies 
whoRe teeth win flrmlv imbedded In tlchti and bone 
Dm k ward ind loiwnrd the attuggli hwavul the 
crocodile Riming to pull Its destined victim to I hc 
v uti i h edge mil (• hnmpued as Iu w cm bv his tm 
pilHoneil leg lighting tor his life to null higher 
giounel At list the Ik hr! hurling Its victim to the 
ground with a Rhakc at iIh powerful head began to 
drag him awlttlv lowaid the wutec Poor (5 feeling 
ns In xptiRed It that It was all ovc i bar the 
sliouttn dele i mill d to iiiuk. one Ihri effort for Ills 
life and Inking ndvnntugc ot a nionie ntary halt ns 
tin bruit w is Met ting puM n I ret slump be nil up 
ami mu tie dul in gelling both hoc thumbs into the 
lcptile h ev. hoc kits, (Iu onlv vulnc raid, pntt of i 
i( h odllc is Inal Ih. icRt of tho atorv Ir |m rhapH 
lx nt told 111 (. a own woiiIh o’ as n.nily hr ctruim 
plane t h (Hlid llu 1 dllevi) will pc mill So Boon us l 
gets mv thumbs made lust In Ir iyui e opens !h 
month to hlioul nn lets go my leg Then first thing 
mat uiuinln the eoolles live Is bieakfast loi Ini ns 
you sc. an I gets Into this chair an .te 1 Mays If 
its a month \ itnlv l trhd li ih rsunde ft to torn, 
awnj with me. to the next station and wen doctor I 
aigued with him I Implored him but It wa ibbolute ly 
luadesfl H 11fused to inoxo tiom that .halt till hr 
had bnggtd Ills ciocodllc ard I wis at last obliged to 
leave him having dressm hla l.g and ixhaimt. cl 
every known means of ]m rsuasion short o' luuk force 
I met him again a weak Intm Ivins In a hospital Ixd 
suffering RcVcreiv but quite liappv In tlu know ledge 
that tin Ijoiiph ot that eiexodlle were lit.aching In 
the sun outside his house Pool old (5 * Only a f. w 
weeks afti'iwnrd th» habit of Hearing erupenc from 
his path In the Jungle with the butt end of hhc loaded 
and cock. 1 ilfl* proved fatal to him 
l*o haps the moat firmly engtalntd aupei silt ton In 
connection with the crocodile—if nupoatltlon It be— 
Ih Iha belief that Hu washing or a mosquito curtHiu 
In a river will lx followed within a week by the* 
death of some pemon in the village on Ita bank at 
the Jawa of the erocodlle So Implicitly Is this be 
llovcd that many villages take their curtains to some 
Jungle pool oi spring rather than even use water 
drawn from the liver—this though the same persons 
will bathe and wash their garments actually In ih. 
river Itself* The offender Is usually some traveling 
Chinese trader and curlousty no less than four <ane« 
have cone to my personal knowledge In which tlu 
washing of a mosquito act in a river has within a 
week been followed by the taking of a villager bv a 
crocodile In one case nobody bad betn taken In the. 


iiv.i loi ov.i n vc,u ami Iu .inotlcci .ns. Hi. wr.t.lud 
( liiiiniu in vc is in slut Iiv tin /■ aious lot cl poll., 
men lilmsi It i n itlvi ot tin disiint and hcui midi i 
ciiMihIv to lli ii aicst hump in magi tiati solemnlv 
hiigeil villi < losing ih nth l>\ i i ixh nnd n gliguii 
ut tlii ii Iiv loiniiiittiiig in i ni iihi imuiIrIi ci>j, umlci 
Hi p nal < odi 

An luouiit ippum I mu viuih ngo in tin local 
I i|h ih ill Singi| (iii Hint mg liuvv tin iiullxi hunt 
lug dogt, in tli it put ol tin vc mid vvir so li x ■ i 
tint Im ing d.Rlioiis of dossing a llvir the} would 
Inst <ougiegcii un Hu luuk iml li.uk loiidlv to at 
tnut llu uni imI lies mid Hull iun swlitli upHtiinni 
and i ro s ct mol hi i pluie I hi tali vvrh gr i tut 
v till niii.li lltoilil hiii iUHIH and lOtiitiunltd on iih 
scum thing m w in dogstcnl s A month or two 

utci some In nlcut ru illut the storx to mv timid as I 
hit Inti jn cvriniiig dux UH.Ing tlu du> h dei i bunting 
with an old cub I who hlmhdt ovc mil tin pi i inter 

PH< k ot paiiilh III tin distiirt I ripiitul lj fs 

in nil} as I icmld nnitmlsi to tlu umii intilul Milage 
who with om annul uut hili lit wilting ten tin wolds 
ol w ImI mu Ir fill fiom llu old Hu. I loi scum mlu 
utis hc iliiwul his quid ol tic till ut In i meditating 
w cv and Him broke out with tin tallowing explain 
Mon which I give in In own phtuicsiin phi ihi nlog} 
While vii tin ii is snioki om must mm k (In fli< 
Ihl Ih i true Htenv Hi it Im imihhuI thiough limn} 

inoutlis III W l\ t t II Is Ihl It Ih licit till I live I 

mss of tin clogH lint of Ih ow lien, I he nun of 
inv puipli whin Hi islug i elm on IimiI with dogs 
hi. ilwnvb i at. lui In mossing a tivu lot Hi. >« liv¬ 
ing. it tin .logs <nllH logithu 111. irm.Mlil.R The 
.logs flui.Ioi. ii* ti lined lo stop nl tli. luink and 
liaik loud and long Th huntiis tlnn (loan it a 

till. soil, distune 1 HWIIV ( tiling Hull ilngH who 
follow in th.li must, ra foots! pc I lint Ih tiuly how 
the Rtoiv begun but It lias nlli ie.1 in tin tilling 
nnu ih now like a i liilcts table 

1 he v. iv next dav 1 bad an oppoiiunifv of con 
liimlng Huh ixidanitlon lor a ilnr put mi bv my 
own dogs during m> cvmlng hi ioil madi wtinlght 
lot a hi ignant ImikwtMi or tin Hvu ind plungi d 
In i lose lv tollnwcd bv my Hum vHplug turlors 
who hwiiiii hi mind ind atound him Rimpplng at hlR 
hack anil sideH hr oppoitunltv on, ml sonn village 
ilofiR Httiactul bv thi din ■ inn iiihliing up and 
Joined in lliu i horns hut without atti mpling to 
mtei tlu wati i Staiidliig on the hank I war 
whistling vainly to mv elnga when ilu de r guvs an 
igonl/id c 11 u in mid disiipiared In low llu sllinv Hur 
fan ol tin pool pulled ciown hv sonn uimcen lex* 
ni vi i to iinp|Knr though I w-itt.d foi a good ten 
minute When 1 bit tbui w iih not n bubbh nor 

ii Hpplc to Rhow wlmt had takui plan Hut no ex 
plan ittnn was nudul hr Tar as I wns lonurned 
uul ni} thiu tniliiM following cow d ind slilvir 
lug at my he Hb bad luirnt a li sson thu! the v re 
nieinhcrul foi a long time though two nt tlum ivuitu 
hv Ii II vutiniB to a slmilni late 

I havi din. iiRHcd fin habits and c uatoms nf the* 
huma nr croiodlU with ininy uiHms and Hull nol 
emnl} clLllvLrcd opinlnna would cutalnlv opt n the 
eves of any iititur Hist The lit tjrn lt> nrc llimly con 
vinced that tin lunat his tin i>owi i of lane tuition 
similar to that guieiiill} aunidfil to the nnake and 
thev nlbo be Ih u tlmt tte uncodllcH in any given 
rlvei will not molcRt man unle hr man lias fliM mo 
liHtcd tlum Whin lccintl} txtng paddled up a small 
ilvcr rm thi first time I wan Rlxmt to flit it a voting 
crocodile lvlng on an exposed mud flnl Don t air 
clout' crlicl the foui paddli is iih on. nmn I low end 
my rifle and ihk d thi ir objection It npix-aml Ilia! 
In this particular rlvei tnough It Rwainud with mix 
odllc s and the village im habile all) hxtluil thin nn 
bixly had ivir been taken whlli in the m xt Hv l 
dibombing ai alranB* Ihe sami spot on Hi ions) Him 
wns continuous aud bloody alrlfi hi I wcin Hie nal tv is 
mid tin crocodlleH This was mrrohoiaied Iiv ollui 
vlllagera on thi river who ascillxd llu It immunity 
to Ihe fact that they had nevn killed n ciocodlli 
then and in icttiiD thi crocodiles hs mv.r done 
them any harm Whethei oi not HiIh ian lx 
iccounUd for on thn theory that h mimimIII. lurna 
man eater ' like a tigci lb au inti resting piohhm- 
Chambcrsie Journal 

To Paint Ommt Work When air dry paint until 
white with a mixture of Fngllbh huIpIiiiiIc add (not 
fuming) I pait to 10 parte ol watn Allow it to drv 
tnorookhly and then paint vith an) oil or Japau paint. 



148 


SCIENTIFIC AMERICAN SUPPLEMENT No. 1753. 


MARCH 5, IFJ0. 
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Tin hlatc i\ oi fort Hint lun la an ilU aa that of ua 
tli ns \ w iicpitH mints boin of the inn seant Imprnvp- 
in nl ol nitllleii liaw iik ill Did Its details but lla ob- 
Ji11 ii iiiniim tli mi is ilaajs 11 allow the dcfinder 
i r a |mat to In II i ill awilnM h»| 11* i fore a I oi this 
I urjMiHi if in in aaiiv to in it an iffcitlii obatacli 
(> tin hi pi ouch ot tin nun v tnd ulsi to provide alul 


Mrs in which I In difmlirH limy hi protected from 
thi flu of the menu while riiuattilnK fru to usi 
tl i ii otm Kims iffutlvi Ii 

Vanillin In Ii s d i a Id mil dr p dlt h b* tween tan 
tin k m iIIh tin i a ii | mint on tin Inner nidi and the 

i mill iK ni| in tin sld towitid tin enemy mid we 

find t In hi i Ii in nla i imtid In nil the old forta In 
iludliiK thorn whlili an built In lh« riinnalniltlon 
if tin I ii in h aysti m of d ftna after tin am of 1870 

I In fiiita riii roundlw, J’ailb an rlatuiiial ixnni|iliH of 
tli h riiiiRtruitlnn 

II V n Pi in ill h if I or 1 1 ft alum Tin new ist 
Ii rtH priHiil a t it illv cliff, uni appcniun«« Tin dllih 
u iiialna hut tin Iuiki iiirtlmoil a of tin old fotla o 

ii mini fill In In Ikht have bull nbiindoni d aa too 

vnlnriabli mid r the vcn nuunt flu of tnmlirn 

II til. tv til tin tnist Impoituit t 11 in It rortH them 
nmt imtliaoikH Iiiivi bin uplincl li> mmh loair 
Int miuh thliku parapets which an Just Illicit inouKh 
to glv tin ili f ini. im u Rood vim nl tin am louiidlin, 
i.Hinti> I In i xp ilitui of tin fort of Milmnlaon In 
1XM ti How Inf tin Inti mini t Inn of hU,hlv cluugcd toi 

I diMH pu v d that n thlikniKs ot at Ii ist to fut of 
mrtli Is umiii d to kIu mtuln pioteitlon against 
Him turlbli inglnib of deali in tton Pirnprta of 4 
nr U lut fn till knisa nr* found In munv of the n amt 
liitH I In illtili la i mintiin lid on a tuw plan On 
tin aldi tow mil the i nmi) a < ounlt rn< arp ahmit I 
fiet high Ih utnlnid hut tlila la now uinatruiliil ot 
if mint i mu i t md Is it 1 md ( teit lirnnd at tho 
tip Mi thla constitution tin Jolnta of ordinary ma 
ai nry an illmlnatrd nnrl tin anil foima a homo 

II ui huh imian ol ri ntarkahh Htuugtli II in rrtnfoued 
h> t mass of hrolm atom 10 fut tlilik |laud In 
fuiiit ol It wllih innstltutin an obatni 1« to under 
n tiling h> aliitla at liking In fiont of tin iontrite wait 
md Inn at lug uudi rgre unit Th csciupmeut on the 
tnalih of tin dllih has entluly dlaa|piaied In lta 
• rigln il film at li ist \i w the bmk la allowed to 
Imvi its natural alnin fi ill the firing Uni to thi bot 
If ill ofl hi dlt Ii mill let tong KlIU of biirla d win Im 



i in mi i now or pvkvpi i ami dim ii 

Ol \ MODI ItN H>KT 

\ Jl|.l till. *1 I r I Ink hi I M-nrp i nt tjrlll. I r rn 

luldid In u»n fit. ri places the atone wall of the otd 
ti|ie whlrh Is too raatly drRtioud hi liersletent artll 

I r> llr I Innlh as thi d findir iannul net the bot 

t ini r f tli .lit. Ii from tin top if thi parapet r lumbers 
cl oiniitt with uri Tlilik wrIIb known as flanking 
.. IT.rn n i natnutul it enih md of thi counter 
Karp Pi mu lliesr coffers tin ditrh inn hr raked by 
tin flu or mat him gum* md rther rapid Are guns, 
driving awn> aii) eiiemi rish enough and skillful 
• tough to intir the ilttih AI priamt more than ever 

II fori tl la Imperative li nrwasary to protert tho de 
ft ndets of the fort ngalnat bombardment which now 
i ai hr rxtr.moli effective Por thla purpose shelters 
m construetrd beneath the parapet with concrete 
i alls 8 feet thick and In Iheec stutters the troopa da- 
tilled for service on flu rampart take refuge during the 
entlie fln of the inemi Ihe remainder of the garrl 

on Is hhe ltc re d In harrarks also built of concrete and 
furnished with all the Indispensable mnvenlennea of 
dnlli life All of these rooms Including the flanking 
eofTus the shelters on the ramparts the barracks the 
casemates and the turrets described below are con- 


iik ted tog( the i hy n si stem of underground passage* 
thioiigh which tli iiieniheiH of the garrison inn ilreu 
late frecl) without being exposed to thi Are of Hih 
I null) Out) n riw sentinels kcip watch oti the ram 
liHita riom uruioiul lookout towers fur thi pmpotw 
of giving warning nl Die < nemy b approach 

Uun Tumi* Ihe nulslon of modern gun flic 
l akih useless ill unpintectid plius of artillery which 
would naturally lie the chief loiuts ot attaik by the 
inemy limn the large guns whlrh wire formerly 
plaud in the foils are now collided in batteries be 
1 ind the line of torts and the latter contain only very 
small number* of guns devised for siieelal purposes 
It Is niieaaurv fni a foit to la able to conBtltuti Its 
own deftnsi and to mote el to the list moment the 
Mins which command an tmpoitnnt point Thesi guns 
night be mounted In caseinates of concrdi with walls 
** fut thick which would iftord cffedlu protection 
i gainst the tneinys flic I lie openings through which 
the guns would be flr d must In tfils cast la made ix 
trtmely nanow in older to avoid making them par 
Iu ularly vulneiabli but guns proteded In this wav 
eould Is fired only In a i<ry snrnll nunitier of diree 
Ilona the adoption of lb revolving annul id turn! 
is a much more satlsfnetoiy although mou toatlv aolu 
tlon of tho problem A gun turrit eonalBts essentially 
of a ejllmli r made of aimoi pin ea revolving in a well 
lined with concrete which ronlalns the neeessaiy nm 
eltlnii) and inaga7ln s In addition lo the guns and 
tie gunneta The conn ti walls which line the shaft 



Tin 1 —I \ HI II HI JYPl Ol UMOlUNG 
lUUKhT 


vTiy In thickmsa fioin 1« to 16 feet according to the 
typo of turiet and itc protected on the side toward 
tho cm my hi a muss of broken stone and an earth 
work nt liHst **0 fut thick In order to obviate the 
tossihllit) of n shell sulking the edge of the well and 
detaching fragments of concrete which might fall be¬ 
tween the wall and thn turret and preipnt the rotation 
of tho latter Ihe mouth of the will Is formed of a ring 
of hard coat lion which affords additional protection 
and which furtheimon provides a way of roinmunlcn 
tlon mound the tniret At flint a simple rotating tut 
rot was employed (llg ll It consisted of an arched 
iuof of hard cast Iron 16 Inches thick supported by 
a frame or steel pletes about 1% inches thick The 
root alone appeared above the massive concrete wall 
of the well Hence a turiet car lying two 6-tncb guns, 
offered a tBrgi t onl) D/ feet high and about 18 feet 
\ lde The turret was turned by hand by means of 
gcailng the. movement being facilitated by raising thn 
whole mass by means of a hydraulic press acting upon 
the pivot or the turret so that only 1/10 of tlfe weight 
tested upon the wheels on which It turned k and the 
remainder was supported hy the cylinder of the press 



Fie 4.—SECOND type OP TURRET WITH 
GUNS PROTRUDING. 



The (net case In the use of armor and the continual 
Improvement In artillery led to the construction of the 
sworn! type of tuint (Fig 4) which Is mods of lam 
liattd Iron and Is much less visible This was Boon 


TU+ 5—TURR1-T IN DISAPPEARING 
POSITION 

superseded hy the disappearing turret (Figs 5, 7 and 
8) which is the only tyjie now employed In this 
turrit the guns art retracted entirely within the 
i i nuned portion The portholes whlrh weie v">r) 
visible in the earllci tuircta ate entirely covered and 
they emerge from the concrete will only during the 
time r<cpitiid for filing 

The dlmppeaiing tuiret la constructed for one or 
two 6 inch guna two llneh rapid fire guns or two 
machine guns Ihe type however dews not vary 
ei'-cntlnlly The moving miss la counterbalanced by 
weighta ns In the turrit already described but tho 
improvements Introduced Into thla system of counter 
balancing by Galopin have made the turret for two 
Kuna the lenmrkably effective weapon which la now 
Installc d in our foi 1 b 1 he shafts of the counter 
weights move on steel rolh rs mi that the length of the 
level arm varus dining the motion In such a manner 
that the turrit reaches Its final pouKlon with rero 
velocity the turiet being In lta poaltinn of eclipse 
nd offi ring only its low loof as a target to the enemy s 
fire the guna me loaded and an aimed by the indirect 
v ethod by nu ins of drawn plans Meanwhile the 
counterweight has been wound up and when all Is 
nadv at the woid or command a catch la released 
and the tnrret rises At the top nt Its course the two 
guns are discharged automatically by the rlosuro of an 
electric circuit and tho turrit Immediately sinks The 
tlmo which elapses between the word of command and 
the complete dleappeanuue of the turret Is only live 
reconds and two shots can hi fired .very #0 seconds 

The 7 Inch gun turuts operate in a similar manner 
The machine run turrets are somewhat different As 
they aro much lighter they can be moved directly by 
tho gunners and no easily that they can be caused to 
sweep tho whole nest of the glarls during the volley 

The thickness of the walls varies with the type of 
turret Toi tho large calibers It Is about U Inches a 
thickness whlrh offers an effective defense against 


Fra fl-CONNING TOWER. 

modern slog* guns In 1886 the Roumanian govern 
ment desirous of equipping lta forta with armored 
turrets made a very elaborate series of experiments 
v 1th a French and a German turret Neither turret 
was at all Injured by althsr the explosive or the armor 
piercing projectiles of that day Since that time the 
tree talon ot Are has greatly Increased, but the force 
cf projectiles has undergone less change, so that It Is 
probable that these turrets would still withstand a 
siege without serions damage Experiments are now 
Utng mads with an 11 Inch mortar throwing a shell 
\ sighing 650 pounds The nearly vertical firs of these 
mortars would certainly be very dangerous tor tbs 
loots of disappearing turrets, but It should be remem¬ 
bered that in the Roumanian experiments 114 sheila 
were discharged from a German rilled mortar of 8 
inches caliber, at a distance of lew than 1.000 yards, 
without making a single bit. Tbs French disappear- 
iag turrets *r» Ajobatreoted la aooerdaaea wRk the to- 
*ult* of extort meats made to 18*7, 1006, mad 1104 la 
regard to foelr strength, they ispptiw perfect e@*fi> 
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denes, and m their fire la Terr accurate, they cansti 
tuta excellent weapon* Unfortunately they iro very 
ouatly, like all modern fortifications —La Nature 

TO MAKE PLASTITE MASS 
Tne maaa so deaignated haa a deep black color and 
auffleient hardneea to admit of being rawed planed 
turned, and also highly polished Owing to these prop 
ertlee of plastlte, many articles usually made of horn 
metal or hard atone can be easily prepart d from this 
material 

There are many recipes for compounding plastlte 
Aa a rule in addition to the ingredients which 
go to make up the actual plastlte indifferent sub- 
stand*, most commonly magnesia art used on account 
of their light weight as a Oiling Th< ee serve only to 
Increase the volume of the mass and have no essential 
effect on their composition 
Plastlte man possessing in complete measure the 
excellent qualities mentioned above is compounded as 


follows 

Caoutchouc (India rubber) 100 100 

Sulphur 20 2 r > 

Magnesia to 10 

Golden sulphur of antimony 10 50 

Coaltar pitc b r >o 60 


These substances art mixed till they foini a thot 
oughly uniform mass which is flist warned to mukt 
It more plastic then fore t d by means of vigorous pres 
sure Into iron forms and vulcanised in the ordinary 
manner llko rubber According to the intensity of the 
heat applied the ariiclts turned out aie either riastt. 

almost as much sc as rubber vulcanlred in the usual 
vay—or hard as ebony 

Dy using a highly plastic artificial asphalt masses 
may be prc|iarcd In this manno differing very little 
in tegard to elasticity from vulcanised tubUr though 
fontaing comparatively little of the latte 1 substance 

Sticb masses displaying approximately the proper 
tits of genuine whalebone with respect to their clas 
ticity are also described as artificial whalebone or 
balenite Made into thin sticks they are usod in the 
same way as genuim whalebone 

THE WONDERS O T FOBMIB AND 

PRESENT PHYSICAL MEASUREMENT 

Tut degue of exactness attained b> sclent ill* 
methods of measurement and weighing is known to 
comparatively few persons and must provoke bound 
lew amasoment In the general leader A recent nuni 
her of Dlt Deutsche Revue publishes a digest of a 
lecture delivered in Amsterdam by Prof Woldemar 
Volgbt of Goettingen on the stupendous progress made 
In tbo methods of physical measurement The title 
of the lecture was The Struggle for the Decimal In 
Physics SayB the Revue What degree of exact 
ne*s is attainable m physical measuii ment’ That is 
the question At the present day a thoroughly skillful 
cabinetmaker can put out work of which the dlmeu 
slons are true to a per cent that evokes enthusiastic 
praise To physicists such a degree of exact ness signl 
ties really nothing and they are constantly striving 
to attain a further decimal for all constants Voigt 
selects as an example the determination of the dc 
gree of the force of gravity or what amounts to the 
same thing the determination of the length of a 
pendulum for seconds In his experiments with gravl 
tatlon at the leaning tower of Pisa Galileo observed 
that the duration of the fall of an objoct dropped 
from the top of the tower was three and a half seconds 
In this the initial and the final moment of the fall can 
be determined to the fifth of a second approximately 
that is the exactness of the statement of time may 
depend on an eighth 

For the eolation of this problem the Dutchman 
Huyghens used a pendulum that at once brought exact 
new to A thousandth not because tbe Initial and the 
final moment of the oscillation of the pendulum was 
determined but because the uumbei of oeclllallons was 
measured So It was believed that correct figures 
were now determinable Then the remarkable die 
covery was made that the length of the pondulum was 
not equal under different latitudes aud so a source of 
error In measurement was found Soon another was 
found, aa a method of determination there was hung 
before a dock a thread pendulum that was regulated 
until It struck the eecond in this the Investigator had 
to keep In view that one pendulum Influences the 
other and thus exactness could again be enlarged as 
a result of the Investigation conducted by the Paris 
Academy in 1780 in this direction the astronomer 
Kairan discovered a new source of error the stiff 
new of the thread of the pendulum while he kept In 
view that the pendulum need was not a mathematical 
hut a compound one Certain theoretical considers 
tieas thus evoked again Improved the statements 
Borda, too, found many source# of error all of which 
wire taken into account • • • for instance the 
of temperature, the extension of the thread 
of flm perfdttlum through oentritagai force during the 
od rtfl s tl o o , and the OwsHIng of the pendulum la conee 

jpmm'it to* m wu wn imjwrtwt 


progress was made by Bessel whose calculation* re 
garded also thi quantity of air carried along by the 
bell of the pendulum H. determined finally for the 
length of the pendulum for seconds undci a glvon 
latitude a value of which the exactness was ealeu 
latrd to one five hundred thousandth 

Many a oni who is tin posse hsoi of a Icttei Beak 
firmly bcliiv.H that this Instrununt is a model of 
exactness Hut chemistry woiks with stales that lu 
dlt ate with certatntj the fiftieth part of a milll 



tin 7-BH 1 JON Ol (rMlll'IN DlSVPPk \KINtl 
1 I HUI r 

I til rul ro r u I I I \ r r-,1 ri 1 « I i I r Mil 

t u mu hi | rati. II »r . f Urw kM« It 

gramme A thronouiet ih i l<niitlfiil tlinif, mind 
and tlx owmi ol II lues (Ik n 1111(1 si light to lm 
proul of this lilllt 111a-.l1 r| In ol in Inn Hut what 
tan Its umuiuo to x second slgnllv us uu lull ttor 
l«i tin shaip oh uvatiou of a Fou an It thi famous 

II Rural philo ophti who has in named th< tlin that 
light til s to u distant of tw nty metns and haH 
tl< t< 1 mined It as the sixtu n millionth part ol a set 
ontl' I 01 m asurem lit of tin length of tin waves 
ot light ust Isniidt of the Htxnlhd trellises and that 
Is stilps of siivtr evi ry tnllllineUr ol thi 1 ngth of 
\ hith is ill'llK d with one thousand 11 ms ind tan 
then lull lull nt< Ibt millionth putt of u millimeter 
A pendulum oust rut tid fot the nicoauremint of 
angles has intllcnltd a movtinent of th< thru hun 
dredth 1 utt of nil tuple strand To grasp upprox! 
raattlv thi himillufBB of such an ungh out needs only 



Fie 8-SR(riON OF •jivch DISAPl’E VttlM. 
TURRET IN FIRING POSITION 


U» Imagine rays proceeding from his eyes and striking 
St a distance of sixteen hundred kilometers tbe edges 
of a thin disc having a diameter of one Inch say 
Spectrum analysis for Instance, can lnduate marvel 
ously small quantifies say even the three millionth 
part of a milligram of natron which whtn sneh a 
small fraction Is burned, still betrays itself through 
* dllUoot jrgljow Ub« to tbe speUrum." . 


PROTOPLASM IN HARNESS 

Gaiin on plants lu at hast iht 11101 . . otu.pl. uous 
ten ms must haw bttu known to man from a vory 
early period in hlB history and tin prist net In thtm 
of living aulmalB might linv. bttu xptttcd to sug 
gost lnqulrlts as to their hoiiii mid 1 lalion to plants 
>«t even after Malpighi had inbllshid Iht iibults ot 
his study of various gallH and had I n follow, d b> 
Reaumur in his admirable Mttiitur s the ml. real In 
those curious growths long it 111 tint d limit d to u v< rv 
few To botanists ill y w it little mil limn tx l.s 
(tin s on 01 d f cts of plants l.bsiiilng ihtli talut 
as h|h( inn us whllt roologlsts wtrt tai lj Httm. lid 
to th< study of thi makus whlth bt long d for tilt 
nobt part (o uiltib nematode woims tnidgix aud 

* thi 1 gioups difflrull to stiidv and little alhatlivt in 
tin nisi lv s 

Rut thi lattii half of tli nln In nth nturv was 
innked liv an alnumt huiIiIi n outburst of a tlrily about 
I8"0 ltd bv l>rH F lliomaH I) \tn S hi .htiudal 
F low (, Mavr ami titlurs lehiiltlng in nuiiii rous 
jap ts tilled with den. 1 ipllniia of | r< ilouslv unknown 
gallH and gull mak is and with Ilf hlstniis (listing 
mg mn 1 latlons littwttn plants and unlinals as will 
as 111 w (>ilis of tli vt lot mini of tin anlnitlH Kuril 
dlbioit rlth Uh tin bin pi isltig dlmnphlKin so g 0 . rul 
pinoug tin ( vnipldn that gall tlu oiks ittia.t.d k n 
Inter.ht whi. It Hhowid list If In un in r. uh. of work 
. rh and In a more and mort ta|Id advin.i In tne 
study of galls tsp dally In faunlstl km nr Iuh and 
In nion u.uiat. tl ttimlnathns of th. gull makers 
id i hr Inflii. me on on. mini In 1 ot Iht host and the 

* tt rn.lt. 

Th. diversities In Htrurim uiuoi g galls (the alt. ra 
t ons Indue<<1 hv th gall ptoduters In ratnt .nsts 
tmouniing ouly to blight inlarg m nt of tlu parts In 
volved will). In otlurs tlu> nsult in bod its of <om 
1 1. x nature and dt finitt apulfli foimsl and th svs 
mat It rt latlons among the n mini our gull Inuring 
1 hints aud also among th. gall 11 vdiu ts support tlu 
Ik Ih f that Iht pow.r to an it tli piotoplasm so is to 
bad it to prod ih. Htnutur s useful to tin gill mak< nt 
las btsn acquired Inch in ml nth bv uuituiouh organ 
isms (plantb as will as animals 1 In widely dlffinut 
grades of dt vtlopnu nt If thnt is so it set nm mason 
pblt to (xperi that pow 1 to rant nil Iht arihlly of 
piotoplasm will at hast to some stent 1 m atqulnd by 
man and may piodut. lesnlts ol gr< at valut A1 
though as jet exiierlnnnts haw thrown llttli light on 
the mtiflrial production of galls thu Is a v iy attrae 
th. Arid open for lesear.h in this direction 

Sint. IX'0 an ext.nslve llteralui. hBH apisartd deal 
Ing with gills dlsiMrs.d so wid.ly that much of It 
» ts almost lit vond r. a.li nr < veil k»< u stud.nth In this 
field Tn IK K (, von llaliuhoffin .stimulid th. known 
galls of Fnrnp. ut from 100 to 170 In Kaltinhaths 
I lan7. nf. Inde lsbu. d in 187) and 1874 til. galls 
ef mitral Fureip. fanned bv instris and hv a ftw 
mites w.r. disc rib.d uii.ltr tlu host plants and from 
18*0 to 1897 1) >011 8. hit (hti tidal Issued n tatslogiit 
or tin gallH of animal origin th. n known to occur In 
Germany 

In 1901 appeared two works giving brief deserip 
tlons of tbo galls of Furope and of th M< dlt. rranenn 
area Kl.ffers Bynopsls des Zoofrldl. s d Furope ind 
Darboux and Houard s Catalogue sjstlmatiquo d.s 
/ootdcldlts do 1 Furopt .t du Hassin Mfrllte rranfr n 
These wtrt most welcome and stiniulati.l i«search so 
greatly that a new ratalogue had already b.ranu inetn 
sary when M Ilouird supplied the ne. d by his 1 Host 
work Les Zoo.fridles d.s Plantes .IFurope it du 
Hassin do la Mfrilti rranfr Rased uiwn ih. fata 
logue and eov.rlng th. sam. ar< a totiipatlson of 
the two shows remarkable progr.sH during th. ftw 
years tbaf risimed between ih ir dal of Issu. Rueh 
a comparison is a little hinder, d bv th. host plants 
being ai ranged In the tarll. r list in alphabt Ileal order 
of tbe generic and sp.rifi. names while In the lab r 
thry are In families thise following th. ord« r in I ng 
lers Pflatmnfamllkn while within tarii family the 
genera and s|teeles are grouped uftei Nvman s (’on 
spectus Flora Europea? The advantages d. rlvnd 
from the rearrangement of the host plants beside 
their allies far outweigh those of the alphabe tieal ar 
rangemont 

The comparison be two. n th. Individual hosts in 
the two lists showH very tai etui r vision of th. do 
h riptlons common to both th. omission ftom th. see 
ond of some forms inriud.tl In the flist tlu d. flnib 
teft rente to tholr makers of mini, tons galls pi viouslv 
of unknown or doubt rul orlgiu and th. idditinn of 
many recently discoveied galls som on planth nluadj 
known to bear galls other* on n< w h isth A rough 
indication of tho udvan.e la glv.n in tin rise of th. 
marginal numbers attached to th. galls ftom i t»9 tv 
b 3J9 but perhaps a tiuer vulu. is Hffor.led hv the 
Increase of tbe host plants In mu li tlu winu p po¬ 
tion and of the known gall makcis fnim I 0 2 to 1 1ft 
species tbe Increase being rape, lull v larg among thp 
Currullonlda (beetles) the Cynlpld i (gall flics! the 
Cecldomyid* (gall midges) and ErlopU)ids, (gall 
mites) —Ngture 
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TECHNOLOGICAL CHEMISTRY. 

ITS DEVELOPMENT DURING THE LAST FORTY YEARS. 

BY PROF O. N. WITT. 


I in r piihUitiiHvin of ilnmtsliy k ti ml unj pliysl 
til lui (Mini* md oikiiiK lmv( Htilvin in nnbli unu 
IhHoii li him | jihh mil niliir ill Ih mini lx 1 uml Impoi 
tutui Ilf Hull tllm mills iMom.lh lull lutorli h gitit 
uml mil ill ollii Ini tnd |il>Hl tin 11 milts of rim mil 
tiiw flowidllki tin mill ih vi till li liruattng tin mil 
vitill it il 11 ldn mini tukdh i In lio Uh thm In dreams 
uni In 11VI l <4 blinking til Hill V t > tin tiulillatfrnH of 
nun in ilie v illcja An iilnitidnit hamst tins bun 
iiIhuI oil 111 hi wall led plciliiH n Inn vi st whuli ban 
bun lillm lisii till i iisiiiiu I by ihi |i pie 

Iln Imiv l tli i Mini nf at I iilifli i Btauti tin 
ilitintl till fiull o! thi imilint wirk of tbo mind ion 
hltih i I tin i|>| InnlmriH win b milliUnit to tin mil 
b I UK nl Hit |i till I lila 1 h wlo l timbal ilutnlsiiy 

I Hu mntly imu|iunIon it hihIihiI nm n li In oui 

in I mi It lion 111 )ll OH| 11 when i h nub la fl ui tali 

Ini. mid tin add it tins ti i In tubal t lint |ii dui tug 

tbi bint luily y am ai i stilkliig pi oof ol Mu uu 

II IniHS Ol IllIH IWKCltle n 

About tin llmi when Hu (jiininn (liimlial Soil ty 
him round d i p ■ b<1 of fut it i< hlng tiansloiiiinM jii 
b mu In Industitill ill mlhtiv lb Indus'iy nl inlu 
il tl in lilt mul ulkiiilH Ijhhi d i i lu. labium pine i as 
Hu only nut wlilih multi bomb lit ihHt ttui of thi 
tub nr* ul tin uilt nl Industry — Bttll Hdhutti to its 

•d i 11 y ih t) v>|i< i at loiin md to th dt|tnd n<y ot Its 

Hiitih nt Htipn mu upon tin ollar but tl yemug Titan 
vvlit b MJH tl stmut to aliuggi wllii and eaist Its 
t mu | It It till lillitiilbin—tbo Sohay i iuuhh ui th in 
dm fion ot Hodu by nit mis ol uiuinoiibi Imil linn Into 
existence ind uhh Hi ad> ilivitpitiK Aboul tx70 
tills pres ess apiMHrtd to bav uuibtd y pi iduitlvi 
stage and II w ih i lognt/id 'bat tin lusalhility ot 
obt In 1 iik hihIh mdt 11 ndcutly il lIn I blun tuoiese 
would blink up thi yyliolt < inlliiullv if HiIh hi it 
i lit lull at Induhtiy It wiih Htlll i ioIm l d heme vet 
by Hu float d pi nib in i on II of Hit piedu turn of 
h)ilUK III uli ui Id and fi >u Hits thi milking of tlilorln 
by Hu anil hub i to its anil h) Hi nlvant ige s lift net 
by Ilia aolttbli pioiluit ol tlu i.iw t-uda in tin pmpari 
lb n ol i ttist It atiilii In iiuth t in si tw 11 In iiruKtuni i h 
prolong! d Hit* 111 of th I i 111 ini | H 11 sa ft t m y ral 
dttad Hand an lixitmaitb fu Hi tint tbattvni \i» 
tl has tint tnttnlv dlaapp and 

low aid ISt ) aim ml alnilllt il mi aly lib thi d«ltl 
opnunt of a inuinn ii lal pioeesn fot Hu ptmlui tinii ot 
soda bv Hinnionlti iiinn Hu In iiikih itliin ill tin polaali 
tnduatrv ut btuaMuil yyhbli wna toundid oil tin for 
tunnti iltwitwiiv ol tin ibposits ol Mills thin uudvr 
tin firtlli tnfluiiui of l.liligH wonitcirul nwanliia 

lo lilt insinuation of potaadium thloibb fiom tm 
nullti and svlvlulte soon » i add d Hi |t>|iuiatlon 
ii bionilti if pntaHHluiii nllriti uy tin iihi of Hodlum 
mt t tt. md tin nmnufaitu) ol pi tasli bv tht It blunt 
iiextsii with mt uli) dinger luu cl u mniurnnt 
piiaiHH with nmmonlu I millv u mi usmIiiI iuihphh 
wub dtviloiad loi tin iiHIl/ation or part it bind of 
Hu magnesium uiiiipiuiiiN wlilih win pit si lit In 
Hit Hilt ib po lta tllbouKb tin htii 11 anful ixlrattloli of 
all tht muKtu alutn ibltnldi nude in tlu inluHatuni In 
diiHtty th today till lu till tuliKOiy or unitolvid 
I robb ins 

I In m hi 1 \7i) hays Hit lijim mi I lou of Hu niitiitv 
old tiulisiiv of oil ol vltilol lli ruining Hiilphurb 
mid wli h Hinull undent ot wnlphnik anhydildt no 
IniiRti mi tbi ul tor modi in nm» 

In plate of Hu | lodu t obtainid by distilling vttllolh 
HihlstB rum uu tin tb Hulphuib anh)drldi piepnred 
by Hu i itulyfb lombliiallon if siilphtttotih niihidildi 
and eiug n and thi pyiosulphuiu mida The ntw 
pria sh ( mitmfui lure wan to tnflumci and trana 
foi in tli »boh HUlpbmb in bl indUHiry to a meat ex 
tint It wna | nubble to ap]dy It with adiantnge mote 
Hum i iiuailtt of a i intuit luu yvhen the modern 

I in i hr n 11 art d 

tin I I’d two duadiH f tin ntmtientli itntuo 
win ihuuilulrtd by tin ibyi lupine nt nnd appllta 
Hon with exceptional lapbllty of t It t tio-lt t link a In 
th tl Id of i In mlbtry this in w phasi of Industry 
yn ul ItHilf In tht diwlupm nt or.Uittolub methods 
if i i it ton In thi fl lei <1 i lei tio nn-tallurgkal 
ti i khth tbi nuat tnu or uni of which alt the prep- 
urali n if iiluuilnium mil the i In troll tie n fining of 
t i 11 r wlilih ne <1 taily billowed by thp manufacture 

II ul luni inibldt and taiboiundum Ihi question of 
Hu t lei ui lyth diionipohlllon ol alkaline tlilnrldes haa 

t t m il I >n 111 ill 1 y i iihti 1111 iwr rnmusted 
II hmlil « Instil tl i » urn n»l e port fr m Herb hli n dir iWut«*i»n 
thyntocl t owltmhmi tBhrgwig X\%\ Uoft IT 


Iki.ii a niohl warmly iIImuhmiI ptublem 1 tit illltt 
tult piobltin of |ni pm mg luttuibiantM which an nuiri 
s uaillvt and it tli mini tin o luon rmlstant wan 
Htilvid aliuoat almiillatuoualy by three pititisscs that 
of r«ilibln Ini that ot i ibtm r KUlt r and that of Aus 
Hlg whltli lit ilosc llvala In thur Lffetlivtmaa ind 
boldmsH ot luviniton With (line a new cii lias be 
gun In Hit iiiudiuHou ol (niiHth alkalis and aIho In 
Hu ihloiliu lmliiHlry I in oltl piocimc tor tin pro 
tintllun of thimine boa die-uppt lied along yvlth the In 
Mitloua iih thotlM oi Witdon and iJeacnn (hloiii 
oiui so (tstl) ta pi mimed In Hitth abundance as to 
provoke n liurish hi art h foi new applications foi 
■I Itv '■lu slip ot ind olttn In tin plan of Hu vin 
tiihb ihloildi if linn wi find lotliv liquefied tnolec 
ulur thimine |ut ii| III timisiMjitiibli form lu hIo 1 
bottles 

I tnallv llu pindutUtm ol alkali tin tils on a laige 
nit bhould Ik lounud hh one of Hit nioat lmiiortant 
i hill I h t modi in i In lu ch< lineal lithnnlogy 1 hi 
sail t iiiittluii lu h I oi in aiiitahb to tulmbal methoda 
wlilih omc lu l)a\ya hands bil to the dlmoveiv ot 
tin hi mi tala llu. i lu truly alw ot itkaltm bvdiates — 
linn alii w n ItHilf to bi the IhsI and bttht cuatiy mitluKl 
ot DiHliufactliH loi Hieni stioiifely riaitlyo bodl s one 
of width especially aidiuni hut lapidly betomi of 
■ xti naive api Ibatlon in a Itthnlcal nny Hy 1th aid 
In | aril ului tt hna b n ponplbh to pie due c jk»Ihh 
al mi ty inbli fr i tiiiiu jinnies which tnih tontilb 
iittcl lo tli bin ihs if Hu tyanldc himibh fm uriat 
I uy gold otth 

Suth a luetmum pliosW ot inntgnnlc tlu nut al It tli 
nology us Iiuh bi n briefly desuthtti would not him 
lam 10 mlivable 11 guntir and gnalei iiuantltlea 
with thtli outlmiilly detit isIiik piittb had not found 
a (oiillnuiill) ii minting inukPt I h* hiiii fait along 
iillh Ihi nutuiHi In i use il m da gene tally his pm 
tlu d In tlu ine oi oigHtil tlu mint iv an i vt n mori 
at i Iking and nmukabh tiaiiHfomiatb n and devtlop 
m nl thm In inmganlc technical pmeKsts 

Wt nil know In a genual way Hint the old induH 
tilth of lu winf. distilling aukir making and atareh 
uakine I Iht 11 oil ii thm tl fatty bodba and of fiMidh 
ill of whltli an tonnitlfd with ngiUiiltuml wotk 
buy Until hthid rt m H kabl> in llu last lorty yearn and 
bait b itm ot vtry git it imptrtaiut Tluy <w 
tlulr moat mipoitant ptogrtst. to the aid or modern 
blologb nl ltstarih Hut besides llu hi otbir Indus 
libs ope lit lug ii iganie MihHlaniia Imvi sprung lip 
and piuHiund wlilih wm foimerlv entirely unknown 

A Uvilv Ink it at ttliuhih to thi t beutli il applka 
lion ul wood wlilih has nut only allowtel a partku 
laily pinfliubb list of out forests whhli Is mnilng 
mi ti and nmit into evtd nu but hua also lid to i 
almpb hi iuii at lou almost analytical In its nature 
nud uml d out on a largi wale of tbi lomponents of 
llgnlue ok of wtibh however the Intrusting medium 
itmaliiH to this day a ihcuiltal enigma 

llu i xtiactlou of an almost pure eclluloat fiom wood 
lias plated tht tiairet Industry on a m w looting and 
h is obviated 1 1 necessity of our Hmltlng the prodne 
lion ot pilntm idtto lor want of pipir It has led 
to tlu dlHttmrv of . nun ber of othu useful applka 
tuns of allulotu ol which 1 will nuntlon only the 
litparatlon hy vaiioua nut hods of mw artificial tex 
tih Hbi r i analogous to stilt 

Wood iau U« woiked chuuluUIy however In an 
other way than by tht separation of Its content of 
ttllulaae I it ft i to tht process of dry distillation 
Tht vtty pilniltlve preimratlou of carbon and wood 
fir of the old days has dcvolo|ied during the last forty 
vtara Into a very highly pertmted art of wood dlatllla 
tlon which has obtaimd moat in portant commercial 
it suits with di composition products formerly entire 
ly nt glu ltd - methyl ah oho) acetone and acetic add 
Thi attempts Hist without result but later crowned 
with suiiprs to lrec the llgntoua aeetk acid from the 
mipvri umatle bodies obtained with it have resulted 
In tht fact that thi greater parta of our demands for 
aretk add are now supplied by the distillation of 
wood This industty received a alill furtbtr Impetua 
In 1890 bv tho i nt rod in tlon of h process for the prei>- 
aration from methyl alcohol of formaldehyde the pro 
dm tlon of which has onmmously extended since tho 
extraordinary variety of nses to which this new product 
can be put haa been recognised 

Another remarkable method for the treatment of 
wood fusing tt with alkali for the production of oxalic 
add has not developed but rather has diminished In 
tniiiortanre during the forty years under consideration 
It has been replaced by the synthetic method of pre* 


(wring this add as will hh of (ormli add by means of 
(Utbon monoxide contain! d In gmirator goaes hoi nib 
add tan be pnpaiod ho advantageously In thiH way 
that It Is competing with aietlc add In many of Its 
applli at Iona 

lhe commercial utilization of hydrocarbons of the 
uu thane scries Is brought out In two Industries—the 
disilllitiou of lignites and the rifining of petroleum 
Holh of tuiBc Industries Imvc shown an txtraordlnaiy 
Indians In the It xti nt and have displayed numerous 
marked lnipiovunents in thdi pioductlon Among 
tli lat th deeulphui i/ntlon ot tv lid pitroleum of 
thi Ohio type by distillation over opper ov.Uk should 
be tonaldtrtd a tidnlial u hli vi nu lit of high rank 

lh« dm lopnii nl of dial distillation and the treat 
mint of tur uffoids a tmtliiulmlv Importnni md in 
I renting i xample of progress Whin thin six it ty wm 
tound d only otic form ot distillation of mal waa rec 
oknl/ed—Itn applli at Ion to the mantifadurp of llluml 
nitliik gan wlilih dat s from flu end of llu eighteenth 

ntmy I Ills itisHIIntlon wan laribd on nt a tow 
ttnip ratun and rut uIhIkU the mtlic amount ol Ini 
li rtlnitd thi tar wlilih Is so lm|K>itaiit 111 tht mint 
ly de\t]o|td tolot lndustiv In 1KH0 the output of tar 
tigan to be less abundant a fail launtd not only by 
the lonstnul in. nunc in lla use In tbc production of 
tar dyes but also lo a gnat extmt by tin fm leaihtng 
Unnsfoiinatlon of the mih imlusti) wlilih on anonnt 
ol cKlmdcd uiid lngcninuslv iitirpidid exiwrltnintB 
hid h in dcidoiKd Into an i ntlrclv new ptiNeas thar 
uteii/cd bv tin imployiiunt of high ti miieratures of 
dlHtillatloii Tlu inomentaiy cmhanuaHiiunt whtih 
Id) on llu dvt iiidiintiy lid to tin cttnHon larri iih 
Ittg In tu mustqueniis of a new Indutdry dlatllla 
Hon for i»kr which saves fiom deatiutuon thi rlihis 
iimtalncil In tin bv products of nki lnnnufattuio and 
wlilih fiua loi a long time the (l>i induatry fiom any 
imk of taw matetlnhe 

Among the piodmtH dirlvcd fiom coal tar may bo 
immtioucd anthionns tarbarol the xylmes and tho 
iresols roumarone and pyildlne substaniis wlmw 
s)stuimtk nmnnfaduri ta omy forty yuaiH old and 
whlih have round a Htcaily lommirdnl appllisllon 
Ot nmnv of tin otlui of thi tar dirlvativis amm huvi 
been only mmtly dlwovcr d while others have been 
tendered more available Hutu hculotoii 

It Is to the Improvement In Its nu tboda of ope ml Ion 
iHpidnllv in the appaiatm that thi Induatiy of tar 
distillation owes the thoioughn hr with wlilih Its 
ptoduda may bi wiaralnd fiom sutb a iinnplix mix 
tun ua goes to mukt up tir Column stills ftltir 
prssHes uud pioieaais am h as vacuum distillation 
ate tho means wblih hove enabled the modern tar In 
luahy to nttaln lta piemnt position 

The meat an iking example of an Industry working 
land In nand with sennlitli i eat arch profitably apply 
lug all lla results and Influent lug them In its turn is 
alToided by tbs manufacture of coal tar (olorw It la 
almost impnsHlbb to tom h In these fi w words on the 
moat important stages of the triumphal progress of 
this Industry 

We may say that tho foundation of the airman 
(hi iuii al Society was coincident with the datu when 
thi newl) founded iolor lndustiv waa emaudpaled 
from empirical methods and turned towaid sdnntlfic 
synthesla Thu that great suites* obtained through 
this agency was the creation of the alicailn industry 
whose lat<r development has bui passed all expectations 
I ho recognition of the dose connection between con 
atltutlon and properties of coloring matters found Its 
praetlial applltatlon In the Introduction of aao dyos 
whlth not only brought Into the industry an extra, 
ntdlnsry variety of colors but accustomed the dye 
iherolst to develop almost quantitative methods of 
work In the group of pbthalelns were found not only 
sontt of the most striking coloring materials but also 
some of the most pei manent thus refuting the theory 
nut proved but then current that artificial colors 
were ephemeral In the same proportion that they were 
brilliant Equally permanent dyes were found among 
the curhodlnee safranlnes oxazlnes indullnes and 
thlonlnes the study of which Is so Intimately bound 
up in that of nitrogen chains and the Joining of nuclei 
The discovery by a mere chance of a fast allsarin blue, 
so important from a technkal point ot view likewise 
carried in its wake great consequences for scientific 
e heralatry for tbe investigation of the composition of 
this dye led to a synthesis capable of general applies, 
ttoo of tbe derivatives! of quinoline In n like manner 
the explanation of the constitution of rosanOin* was 
very productive »knowing the synthesis of ■nnurogn 
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mw ooQipound* among which are found some of the 
moat beautHut and valuable dyeing materu.li 
The appearance of substantive azo colors aud finally 
of those known as sulphonated dyes has not otca 
slotted the opening of any n.w avenues of aclentlflc 
investigation These two auompllshinenta however 
are of tho greatest lmpoitanee In that they have pro 
vlded new methods for dyeing and printing and havu 
completely revolutionised these two ancient lnduatilcs 
lastly wc may mcntlun the new «lass of lndanthrenu 
colors In which are unltid eleur lints with an hlttaci 
to unknown nslstame to all destiuittve Influences 
It Is the synthesis or Indigo bowevu tlutwi must 
hall as the most brilliant of all unique sIh In th< field 
of coloring materials We tan still retail the day 
when the gnat e veni In him leal histoiy was made 
puhlit and when every hand w is ixtended In eon 
gratulullon for this mantelple<c of scl«ntlfl< leseauli 
The stiuggle fot a solution or this giuat probliin lost 
twenty years of assiduous laboi but ouc< solved how 
well the now product ol synthi tic Indigo hus stood the 
test beside the natural piodutt backed by seven 1 
thousand years use 

There is no hope that this Industrial triumph In the 
coloring field will ever be surpassed Tt Is none the 
less eirlaln however that this Industry Iirh not yet 
attained the limit of its de Ve lopment Our nvlewH In 
the lulute will still record many at hie ve me nts bearing 
witness to the uninterrupted development of this in 
ter*sting and manifold branch of technology 
We may consider the manufacture of synthetic ined 
leal prcpniatlonb as an offshoot ot the colei Industry 
which spiang up In the i>erlod we ate considering aud 
which has already earned a position of Its own What 
brilliant tosults have been accomplished In this field 
also What a beautiful gradation of dove lopment from 
complex lubuflUlcncy to simple pci fiction can be wit 
nessed In comparing kairlne and thalllno on one side 
and antlpyrine phenocetlne and asplilne on the other 
Whnt a preigiess In the regu'atlon of physiologic at 
rumtlons Is evidence d In chloral hydrate and verronal 
What pains hcs not synthetic chemistry soothed by Its 


activity in this field what Ills has not It assuaged 
The Industry of aitlflctal medicines Is cnly one of 
a vast iliele ol varied activities which wo aie in the 
habit or grouping together under the collective term 
of preparation IndustiUs to propet ly appreciate this 
’ndustry with all Us laiultliallons Is Impossible Never 
the less I eannot help irentlonlng the apple table 
growth ot a branch of thlb lndustiv which Is almost 
as old as this society 1 hlb Is the manufacture ot 
ehtmleul pinduets and pie pa rations foi photogiaphv 
whose txpuUHlon has b in closely connected with flu 
development of scientific pliatcxhomlstiy and with the 
Introduction tnd populai 1/at Ion of diy photogiaphl 
plates with theli propel ptoecbbLb of devclopmullt 
No less inleiostlng nr the ehemleal and t* hnieal 
i speits of the perfumes newly treat d and dive lotted 
during the last tnity \ nis Ihls field which Is < tin 
pletelv 11 ve loped aloug Its | i lne Ipcel lines at th pres 
ent day was Hllll unexplored ni th. time wli n the 
(jeirnan ( heiuteal Siel.ly waa liiuid el its expulsion 
Is lcflcctcd metro eoinpl tely In the pages or our tutus 
actions thau anywhere else Step by step natuie has 
been Imitated lit Its ireaLinus and In this fit Id per 
Imps more thau anywhere else th synthetic cl enlist 
hus taken paths which follow those of natuie 

Among the synthi tie Industries we should count the 
technology ot explosives although here it Is a mat lei 
lebh of innstiwtlng imtl eulea than of storing up 
elieigv in a form e isily liber ite-et lu this Industry 
great progresa has b en net id d almost all of whieli 
dc la lids tin Ihe utilization if tlio tails i \| reused hv the 
law if Spr ngi I e\|»iinil d ilsmt loity i am ago 
and ou II i employ mint nmii and more of sift ex 
ploalvea w life li ean he de lunate el only bv au Initial 
ignition in | Met of bod 1 s themselves i xploslv Ihe 
posse sale n of such explosives and the application to 
the phen me na of \tloslon of nndern met hods of ob 
sen it ion hive ilom nude possible the new orlenta 
tion In hilllslt s whl h Is w II known to all rr us 
If we onsiel r ill this te ehnologieul poguet. that 
l have in ntlcned an luueh mote which I must ltfraln 
fiom d( hi tilling we must ague that as fai ab appll 


i at long an considered our science has reached a high 
state of development But Just as selenUfic research 
In spite of tlm abundant * of results still presses for 
ward so will ti c huoleigy not Htund still but will cou 
tlnue to attack me it aud inoie difficult piobltms 

When this society was I milled time whs alieady 
It Is liui a veiy we II dt vi lo| d s ilia of e heuilial III 
iustiics but tlit li mtlvltl s v ee limited almost en 
liely to the extrsetnn i liilnutnn and tiansforma 
tlm of nituiil produe ts An luduhtiv )| listing syn 
t Ik tie (illy on a large seul Is a dtvi lot mint nobly of 
the list forty vi irs In day wi an stilving foi even 
mei I dty end We haye dned to Iny a hardy hand 
cvru ou tin gi it pro< ss h if naturi iu seeking to 
Inllueuic them i rending t> our mids It Is this that 
wt be hoi 1 tu th giest factories where many are 
btiivlng to utlll/ the nlhogin of the air Many 

ii (thesis hav b en proj osed to ettnln this end the 
combustion ol nitrogen to Its sides and the tiansfor 
niuilc ii it it Into vunogen it ummonlaiul i (impounds 
lie b en is d 

All Huh met hods art ) iu tie ibli and will all 
HI bally III | icalu tlvc of leHiilts Whleh Of 
these II suits will be the most Import tut It Is for 
the futui ti dr lib In ill of th in liowc vn Is this 
c liniac tc lIstb f ituri—they do not lob Nutuic of Its 
uuuss d ti is ms nen do they wish to Imitate her 
etc itlens they aim muclv to abblst h i In one of her 
gnat st | u ( ss s the clr ulalu n ol nltiogcn If wc 
Bini* k d In lulluimlng this phenotm non wc will also 
in a m asm eontiol tint c the i which is so Intimately 
liound up with mi firtun in mlsfoittinc tho e nurse 
of life Wc will III e th utb to gicitu fi 11 lilt y to 
in In iiHHing habitability 

In su h a lasl Nalur h ih If should be our ally 
Ihe sayngc forie of the water which fills fimn above 
carues cut the ill iiiltnl wink whl h w> call upon It 
to perform mil i dHy Is hi ginning to dawn when It 
will be not only u irittv liietipboi but one if isiullai 
font and meaning to sp tk of th< te >Ilt< tnlliirnci of 
the hrnokH which ripple down fiom the mountains Into 
the vHlItyH where Htund tho habitations of nun 


LIQUID AIR AND OXYGEN. 

SOME NEW USES. 


•sowi Interesting Industilal applications of lleiubl 
ulr and of oxygen made from liquid air were nolle<d 
in n mint fiapi i lead by Mi Ocoige Claude before 
llie Sen lily of ( Ivil Engine e is of Fiance 

(omnieielal plants foi the production of liquid all 
ly llu Claude pioeesh or bv the 1 lnd. process exist in 
various huropean eountrles (there Is also quite a 
lutg< one In this country using the Linde process in 
Buffalo N Y ) Theli chief product Is eoinpicHsed oxy 
po and the prlmlpal applications of the oxygen are 
antogmons welding with the oxy acetylene flame e ut 
ting or metals with the oxy oxy acetylene flame and 
the mnnufaetuie of artificial precious stones 

Hut the piice of oxygen thus produced is still coin 
lurttlvely high as Mr (laude points out on account 
of (he laigt axis use for compressing and boitllng the 
oxygen gas In eyllndeis and tlm shipping expenses 
The coat of the oxygen gate would be greatly reduced 
It It weie lequlrcd In large quantities on the spot An 
essential item In the cost Is represented by the pres 
suie to which the air under treatment must be tom 
pressed This pressure Is g!v*m by Claude as IS at 
mospherts for apparatus producing 100 cubic meters 
(tWO cubic feet) of oxygen pet hour and is eat I 
mated as 10 atmospheres for 1000 cubic meters (3G 
100 cubic feet) 

At present t cubk rnctei (3 J cubk feet) of oxy 
gen ts obtained per hoisa power hour In apparatus pro 
duelng BO cubic maters (17bG mbit feet) par hour 
The* figure of 1 26 cuhle meters (44 cubic feet) of oxy 
gen pet horse powei hoof * 8 guarantood by the Soelfitd 
de lAlr Llquido for apparatus producing 200 cubic 
meters (7 060 cubic feet) pe r hour and the figure of 
1 7B cubic meters (62 cubic feet) of oxygen per horse 
power-hour represents tho hopes of the raanufaeturcra 
for apparatus producing 1000 cubic meters (T.300 
cubic feet) per hour 

A plant for the yearly production of B0 000 000 euble 
metera (1766 700 000 euble foet) of pure oxygen re¬ 
quires not more than 20 meters by 40 meters (6B feet 
by 98 foot) floor space and 16 attendants 

For a plant to be erected with apparatua producing 
200 cubic metera (7060 cubic feet > of oxygen per hour 
Mr Claude's company has guaranteed that the cost of 
producing 1 euble meter (86 3 cubk foet) of oxygen 
Including amortisation will be slightly more than 0 6 
centj that ts, figured on the basis of the cost of 0 4 
cent par horse-power-hour (an exceedingly low price 
which ts thought to be Justified because blast furnace 
ca«N are used In driving the gas engines for power 
IfltMten at that pton). 


A \ tv hi i ifant and ml r Hllng X|«ilin nl on a 
luge ** si* is h ion to In made- by a 11 tglan Iron and 
sli I 11ml Ih Senior dOugrd Man hay < with 1* 
Mp t ti th imUhtnint of the air with oxygen for 
the blml In >m of theli blast furnaics and eonv iters 

At tho n lusion of his lectuie Mr < laude showed 
a mi m be i f x| c rime nth like the liquefaction of oxy 
gen *n i intuit with liquid nltiogcn the coiidc nsntlon 
cl ntni(M|h il* ah on the outHlde of an lion bottl 
ontalnlug llpild nitrogen further tic fait that coke 
niilntainc-d at the temperature of liquid ulr aim Jibs 
gases with such etieigy that it is posslbl to r allrc 
tapldb a vacuum ol less than one ten thousandth of a 
nilllimctci Mr (laude also subjected a tut rent of 
illuminating gas fid to a burner to the action of 
liquid all th i suit was a modlfl ation e»f the flame 
which assumed th characteristic appcmaiuc of the 
hydiog n ilium This c xperlmi nt indicates tho ikjkkI 
blllty of a eh< si proe ss for making hydrogen bv par 
tial llqui taction if watei r»» Other expeilments Ulus 
tiulcd th i asc of recovery or volatile subslam s tu 
chemical Industries by refrigeration such as illur 
and alcohol m the manufa tun of artificial silk and 
th. fac ill tv ot cxi. acting neon and helium fiom the, 
atmosph*. 

In this ctuneetlon it I. Interesting to tepoit n lie 
ture delivered Novemlier 18th 1909 before tbe Poly 
tuhnk Association of Berlin bv Dr 11 Eidmann on 
the* technical appl atlou of liquid oxygen (Chemlkir 
Jfidtnng) 

Dr Frdmann flist dhcouBscd briefly the chemical 
prope.rtles of Ihe liquid gas and also described a modi 
fled arrangement for Imestignlion of Its purity bv 
means of the aerometer ft is possible to utlllra liquid 
oxygen at the same time for three purposes namely 
to utilize IU cooling effect the pressure and Its cheml 
cal energy 

The consumption of liquid oxygen is much greater 
than U generally supposed although wi havo no seen 
iate statistics regarding It Three methods of manu 
facture are In use By the Brin me thod barium oxldo 
(BaO) U heated In a current of atmospheih air to 
form barium peroxide (BaO,) The air current is then 
stopped and the barium peroxide reheated In a par 
tial vacuum whereby oxygen Is given off By the sec 
ond the electrolytic method the gas Is obtained from 
water, but this Is economical only when there Is use 
at the same time for the hydrogen generated stmul 
taneously with the oxygen in equivalent proportion 
Electrolytic cell! for this purpose have been devised by 
fcfauckert, OaruU, Schmidt, god others The third 


in thocl bused on the fraetioual distillation of llqnld 
air is now very laigclv employ.d in 1 nrope For 
IJ l at kill on u luge Beall th cascade principle which 
was flist isid by PUtct In 1X7" is used to advantage 
Ih I tuni mentioned briefly I In processes of (all 
lei t hnin lltnghOnncs Claude Hildebrand and 
I lnd. 

Altog thei there Is annually prndured In (let-many 
MlflO cold meters C 2h2 00 cubit fi e t) of oxyge.il 
(us auliiK evidently oxygtn gas at ntmoMphtrh pres 
sure » by the Brin method 14. 000 euble nut is (12 
0"0 000 euble feet) by the tie ftiolytk method and 
...OOOOO cubic meters (77 700 000 cubic, fe t) by tho 
fiaetlonal distillation of liquid Air The ave ragp eosl 
for one kilogramme of fluid oxygen amounts to about 
It pfennigs 

The oldest use found fot oxyg n is in oxplosives 
uxvgen cnrtildg.s not being dangeious In recent 
years oxygen has found us* In tin pioduetlon or light 
In this connection was mentioned th Nuinlnrg light 
which it has been found consume veiv little llluml 
■ atlng gas and produe ph lens hist than the ordinary 
gas iHmp It Is also more livgieme sin e the oxygen 
Is supplied to the flame and ih net therefore taken 
from thn an ti oh contaminating tin lattei In metal 
lurgy oxygen IlndH manv uses fi i luntanee lu tbe 
oxyhydrog n and oxy a etvlene flam, foi autogenous 
•welding and flitting of m lals Oxygen Is also use-d In 
the production of fum d quirt/ (Hilleat v sse is Oxy¬ 
gen used In medicine must have the highest purity 
this accounts for th high i pile Aeeoiding to Ml 
ehadis oxygen which is 96 to t" per rent pine costa 
t marks (814°) i*er cubic meter while 91 p r cent 
oxygen eosts 10 marks ($2 IS) Metallurgical at 1 
( bmilial Engineering 

Th* Baku pap*ra state that the exploitation of tho 
veil water-1 e (he* w iter that i companies the 
i aphtha In the bore holes wh> h eomdsts of a eon 
centratod salt brine—Is about to he eninmiured It 
contains Iodine and bromine both of which can be 
extracted and the remaining llquoi ivipmatcd for 
salt Attention Is also called to the water In the 
Orosny wells particularly lu the Dighestan district 
where during the boring hlghlv e one e nt rated bilno 
was found—with the naphtha— rt h fn iodine The 
idea of treating thene waters is not of eourae new 
Mr K I Ltseko long ago called a I ten tion to the rkh 
content of salt and iodine* (hey held aud whhh were 
run Into the sea fiom tho Baku wells But for want 
of means they bad to be let go on. 
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THE URANIA-ZURICH EQUATORIAL TELESCOPE. 

AN ELECTRICALLY CONTROLLED INSTRUMENT. 


A mom Interesting equatorial tolcsiopo Is In opc rn 
(loti ut Uu (Trunin /uri< h Oliservntoiy In Switzerland 
i telescope which Ih uf unusual inUient because It U 
ilcttilmll) tonlrnllttl It is win In our Illustration 
mounUtl for tints on h hrli k found vtion 

I ho Ititrhalc tytpbtt nnd controlling «lnil of thlH 
new quatorlftl ti lost opt Htid I In c (instruction of Uu 
ckitrli automatic wtlght • l< vutoi and (ho natatli ft It 
lion Hptlnft Rovirnoi with tlu> tin tin hoi ond tontiol 
utili/ul on this liiHtrunuut nn alto Illustrated 
Tltcro la not only nn elci till ally npuatid iqua! trial 
te least system fot fht hunt Ir 1 but alao lor dtilln 
ntlon It may bo stated thut tin lutrodui lion of 
photography os an IndlHixusable tuxlliai) to Iht it 
traitor and Ita almultanooiiH implovinint lor vlnital 
olmorvulionH of dlffucnt klttila -is well as for dlffu 
intlal measurements and tin npet troscopli obsrrva 
lions make It mctMMftty to construct Instruments with 
still ureal or light gut hi ring power than heritofore 
and as a consequenti latgti dlm< nslons ate necessary 
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Imposing H|n< ltil conditions on tin. i ouatrin tlon of tlio 
It lent ope mountings 

Iht telescope mounting ntual bivi Its movable parts 
dlvldid Into two equntoilal systems for holding th« 
liiBtruin.nl upon the objtit obsir\««l Uteri muat be 
lomphte atoldam i of all flexion ut tin hour and 
dceltnation axis with east of movabllity ultout the 
latter entirely relieving it front strain by tm aim of a 
special sti| porting htsLiin Iheie muBt 1 m su( b a 
mourn tug of tht ultsiopt that t dative changes of 
pint, of tin Mulur mil ot the Instntmcnt an reduied 
to a minlntiitn and the mounted auxiliary apparatus 
Huch as astrophutogiaplih nuturis must be within 
losy rta<h of Uu observer al the ocular cud 

It may bi stated that Uu I iunln7uru , t instiununt 
hot. un apiittiri opining of W<> ntllllmdcra (1J Indies) 
uni a total length ot 1 indent (It 4 ft ot) the tele- 
i opt la driven by tUxkwnrk und needs no super 
vision during observation 

One of tin uiiompunvlng lllustritltus bhows the 
iqiilpimnt for automat It ally winding up the wtlght 
nd driving the elotfe tialn bv dtitrii lKiwer An 
ot hi r Illustration shows thi ftldlon spring governor 
■ml dertrli serond mntml fur rigulatlng (ho drive 

Thi tlidtli nutumntli wright dtvstor is of Inter 
isttng lonstiuitlon Tht wtlght Is auspt nded by a 
( silt rndkss chain and Is tontlnuouslv wound up by 
the ekitromotoi A reslstanrt regulates the Irregu 

larWw ia tbe epeed vt tbe motor m 4 tie rrthftl die' 


BY FRANK C. PERKINS. 


platenttnt tlut to thtm When thesi dlsplaiintents 
uttaln a lertaln position tht automatic commutator 
sets Uu eledrk inotot in at tlon oi tuts it out When 
the wins r vat ions ire toady to liegiu the motor Is placed 
In tIrt ult by means of a switih and the winding 
mechanism is lonnectid with tht governot by means 
of the tiansmltttng shaft 

it may Is me mimed that Uu frit tlon spring guv 
itnoi Is futUlit that Is to say otut tht vdodty til 
it volution is uljtisttd it rtiiialns constant by thi 
amplitude of tht bills the centrifugal font being pro 
portiontl to tht dlstunie ol the bnllB from the axis 
ot icitation This font Is always balanced by Uu 
tension of t spring suitably connected with the gov 
omen units and liy modifying this tension the angulat 
velocity inn hi regulated between certain limits the 
governor regulates the mechanism bv means of centrl 
fugjl tone accompanied by the lucreasod amplitude 
ut Uu balls 

An electric second control Is piovtded in addition 
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to the govet not t (insisting ut a friction coupling and 
an electio-magm lie circuit breaker Tho control Is 
brought Into action by a pendulum beating the seconds 
by means of a conducting wire When an ordinary 
electric light current is used from a central station It 
rn necessary to Insert a resistance such as an mean 
descent lamp Into the circuit M lndhatsd 

It will bo noted that the ronuoctlng rod ti&nsmtls 
the governor motion to the dtlvlng of the hour wheel 
Uu re being two driving worm wheels engaging Ibe 
hour wheel at two diametrically oppostts points. Those 
are coupled togothet by a shaft In such a manner that 
each of the two worm wheels transmits an equal force 
to the bout wheel In consequence the hour axis la 
not loaded by the turning forces and errors of driving 
In the hour wheel If such exist do not affect tho hour 
motion or tho lustiument by more than a fracUon of 
i heir value 

It la of Interest to liute that tlu slow motion of the 
telescope Is operated in both coordinates by moans 
of rods from the ocular cntl These rods are provided 
with toothed wheel gearing permitting the speed of the 
two motions to be rapidly t hanged from ocular end 

In aooordanoe with the factory and workshop act of 
Great Britain tht British government has Issued regu 
1st tuns relating to safety arrangements to be used In 
dry grinding and finishing p roce sse s According to 
t&W rtiw fill grindtaf wh<*i* raw be provided wfti* 


a hood or other appliance so const! ut ted and arranged 
ub to take caw of practically all dual trvaltd A dwt 
ul adequate si/t arranged to tarty away the dust must 
bt provided and a fan or other effective means for 
c xtractlng the dust must be installed Suitable resplra 
tots must alao bt provided for all persons employed In 
grinding whithtr working in a room or In the open 
air No person Is itermittod to do any work other 
than grinding In a room where grinding Is tarrltd on 
ixupt work required for cknnlng purposes Provl 
cions ate alien made for effective cleaning of roomB In 
which grinding 1 b rairhd on at least once a week 
Iht employer Is requited to rtimlsh all safety appar 
atus respirators etc and every person tmployed is 
required to mak full and proper uso of the appliances 
1 tovldi d —Mat hlnery 

SCIENTIFIC ACCELERATION AND 
BRAKING 

I)k 11 S Hit i Sitvw president of the Incotporated 
Institution of Automobile Ungliuttu took the chair 
it tlio fourth nutting of the session of that body In 
the Institute of Mechanical Englntcts Westminster 
when Mr F W Lam heater loot tied on Tractive Ef 
foit and At celt ration of Automobile Vehicles on I .and 
Air and Water He dealt with some of the more gen 
etallv nt glided aspwtit of tho sublet t and endeavored 
to demonstrate the method employed by him for the 
mtasurtimnt and lernidlng of acceleration and trac 
live tffoit He argued for iht expression of all quan 
tltlis under one kind of unit as against the rather 
general method whneby Iht tractive, effort and rods 
tance are commonly given in terms of pouutlH per ton 
of Kings load and quite frequently they an measured 
1 emltlvc In oppotilu sense Thus the true live effort is 
rrtkontd posltlvt unde i tin dilution of motion and 
the resistance is positive In the reverse direction To 
day by the use of a pendulum at dtiomtltr an 1m 
piovcd type of which was designed by Mr Lanehestetr 
In 1904 it Is possible to tako the most aicutate read 
Inga lit showed diagrams of readings taken with 
this pendulum instrument concerning brake tests taken 
nn various parts of *ho Great Western Railway systom 
and on the Piccadilly Tube 

lilt VT CM) VIM VI MVlIloUM tONTRVHrUl 

It Is now Will understood that th torreet manner 
lo brake a tialn or any othrr kind of vehicle if the 
comfort of the passengers Is to be considered Is to 
withdraw tht brakes somewhat as Iht vehicle comes 
let test tho idial condition being that at the instant 
of lomlng to res! the brake effort should be sero Of 
e nurse In pracMee I he most that eould be done was 
voty materially to diminish the extent of the brake 
effort though In fail It was comparatively rarely 
that even that was done because It was ho easy for 
a dilver to stop at a given plaeo by iidtulng Ihe speed 
to about flvt or te n miles an hour thin virtually to 
clamp tho vihltle at the desired spot by the full 
applhation of the brake On tlu other hand It re 
qulred very great Judgment and skill as well as per 
feet me t hanlsra to stop al an exact place with a tall 
ingoff brake diagram In the rase of railways the 
lecturer thought It was a question whether any great 
improvement would be made In this direction unless 
some automatic mechanism were adopted and actu 
aled from tbe track Itself He pointed out that In 
regard to railway trains the rate of change of ac 
eek radon should be limited and that the actelera 
tlon turves should be of smooth contour never ex 
(ceding some specified gradient Then there need hi 
no arttflclel limit wt on tbe maximum act deration 
Since « sudden change of acceleration resulted tn the 
passengers loss of equilibrium If such sudden change 
took place It depended on what tbe actual acoelera 
tlon was Immediately afterward He said that In vehl 
ties suth as urban electric tram ism a magnetic brake 
was frequently fitted When It was used the accelorm 
tlon was not limited by the ordinary considerations 
The Bllpptng limit no longer existed for tho friction 
wss not dependent on the weight of the vehicle but on 
the magnetic suction, which might be made as great 
as they pleased. If too powerful a magnetic brake 
at re employed to the full, It might be just ss danger¬ 
ous to the life of the passengers as an actual collision 
Passengers had been thrown from one end of a tram 
car to the other and others had been unseated, by tbe 
injudicious using of such a brake In that caae we 
probably had both tbe sudden change of acceleration 
and an exceeaire maximum Immediately succeeding, 
The first threw the passenger down, and tbs ssoon^ 
prtr?ptod the M*? ffypw V W# iwmrjr. 


THL IJRWIA At'lRH H EtfUAIORlAL TII EHt OPE 






108 


Kama 6, 1*10. 


SCIENTIFIC AMERICAN SUPPLEMENT No. 1783 


PHOTOGRAPHING FROM AN AEROPLANE. 


PICTURES TAKEN FROM LATHAM'S “ANTOINETTE." 


Now that It la possibles lor an aeroplane pilot to 
carry as many as two persons beside himself various 
Ionian aviators have tried the experiment of tarrying 
dead weight of various kinds In place of the attend 
passenger The two photographs reproduced limwltu 
were taken by a photographer whom Latham recently 
took aloft with his camera at Lonvertv rraucc Thty 
give a very good Idea of the viow otic gets from a 
monoplane when In flight In one of them which was 
taken looking forward over the engine the halo of 
the propeller can bo seen The saint petullar band 
occurs across this balo as can bo noted in tht front 
vltw of the piopeller revolving which formed the 
frontispiece of our Sen.(trim Ami ait a> Issue of Janu 
ary 8th In that caae the band appeared to be a 
shadow but In the present Instance It stems to be an 
lnteiruptlon In the halo, as tbe ground can bt seen 
eleaily at tbe band At the upper edge of this band 


prediction In the rejictltlon of the exptrlmtnts In 
August and Hiptcmbci tho field of observation was 
toufined to tht ltglon from 10 to 20 deg of longitude 
west from Greenwich because tht experiments In the 
spring had shown that telegrams from points beyond 
the 301 h meildlan ntvei arrived eaily enough to be 
of use to the Weath l Bureau 

Ihe observations were made at 7 A M and i» I* M 
Greenwich time. They we it tramemlted fiorn the 
Gttnian steamers to th const stations of the Marconi 
company In the form of two grouts of lie tlgui s 
each at eordlng to (he scheme it present d by th It 
tors lIJiWWDPPPW Here Hit represent the 
baionutric readings to the neatest mtlllmetei teduetd 
to 32 deg F and the sea level WtV the direction and 
foice of the wind and I) the date of the month de 
toted by its unit flguie alout In the sttontl group 
tlie numbers \ \ Indicate the namo of the shi| P PP 


thos 188 of the evening ibscn v attorn. hut only 31 of 
the morning ohm rwitloiiH Hrilvt 1 In time to be of use 
In we at lie I | rogniMitlc it loll 

In i guid to Hu uioht Impnilant ]>olnt 1 c the use 
lulne es oi win] « blgimls In the scivlee of the 
\\ ealli i Bui a Pi inn thins oluuives that duilng 
tlu me nth eit \u list ami Si pie mb ■ not a single pre 
dl lien nl Hi llambuiK \V alii r Hunan was apple 
Inblv Inlinen d bv am whiles* message This re 
suit nmv howevei el land verv largely upon the fact 
Hint during this p rioel uh well as In the months of 
th spring ex| eiini tits an uiia of high presume 'ex 
t ii cling west ward fi nu the Uiltlsh Islands was very 
liequ ntlv ubseiv d In this londltlon of the atmos 
lh it th dlstribu Ion of piessurt over the Atlantic 
Geton x its vci> ltttl Influence upon the eomlng 
weath i In (« inmnv Fven when Ihe messages which 
hied ii lie II late feu till lOmpUnllon of the weatlior 
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a Furman biplane la seen flying at a lower elevation 

Tho second photograph was taken along the rear 
edge of tho left wing of the monoplane II shows a 
road lined with troos on either side above which the. 
aeroplane Is soaring 

I<athain has also taken up a cinematograph and 
operator, and the moving pictures secured from the 
monoplane In flight are said to be very realistic 

experiments with wireless wea¬ 
ther SIGNALS FROM THE 
NORTH ATLANTIC. 

Th* German and British meteorological offices con¬ 
ducted conjointly during the months of February 
March, and April, and again tn August and September 
of last year, two series of experiments in tho wireless 
transmission of weather Indications from vowels trmv 
•rslnf tbs North Atlantic Ocean. The result of the 
first fsrtea of experiments may bo summarised In tbe 
■rtatemeat that, although the telegrams were not more 
frequently unlnUQIgible than occurs In ordinary tele¬ 
graphing m ted, yet the reported readings of tbe 
barometer were ottao erroneo us sad many of the met- 
fififlM $t» p ft* «f wrrtee for woatlwr 


Its position ami the hour of observation The German 
field of observation was divided Into on sections of 
1 degree In lougkueJi and latitude which for the mom 
lug obseivatlons wen numbered from 0 0 t) to 4 >3 
while the same positions for th. tfternoou obse rva 
tlons were deelguated by adding 00 in each eas< 
Foi exam, le the following double group was received 
on September 2 ltd r 8sr»2 - 10008 This Is Interpreted 
as follows Stiamer Pennsylvania" 108) between 2K 
and 28 W lAing and 49 and >0 N l.at on Sept 22nd 
at 7 A M Greenwich lime barometer 758 millimeters 
wind N N ^ velocity of wind 1 to 3 
Forty nine English steamers sent 588 telegrams dnr 
Ing 181 trips and 23 German steamers sent 278 tele 
grsras on 74 trips For the usefulness of the wireless 
system for the German Weather Bureau the time of 
the arrival of tho slgnala In Germany Is of especial 
Importance Under the assumption that messages 
reaching a weather bureau at or before 10 10 A M are 
available for use a period of 2% houra can be allowed 
tor the transmission of the morning observations and 
ISft hours for tbs sventng observations During the 
61 days of the experiment 422 morning observations 
$H 431 irtmlfif pbscrraUoo# wtrt Unwanted. Qi 


pie dictions were subsequently taken Into account in 
the great majority of rases no tmpoitant el. vlatton 
was | lcjcluc d front the dlslrtbuilon of pressmo over 
the ocean ns originally deduced from baiomctrie ob 
servatlons in Iceland and the Azores \< vet the less 
the timely arrival of the cv.nlng ii ssages* might 
iften be of great value foi example in those cases 
in which a minimum of pressure haM moved front the 
oecan to the British Islands during the night when 
the prediction of tlu aubieequ nl enure of this mini 
mum would be greatly facilitated by a knowledge) of 
Its position ou the preceding evening In the present 
state of wireless t.lrgtapliy a slntlllar utilization of 
the morning observations which would he of still 
greater value is unfortunately not to lie thought of 
On tho whole the advantages tn be tX|>cttcd from the 
cniplovment of wireless telegraphy In the German 
Woatbc r fkrvlcc are yet too Htnall to warrant any fur 
th r experiments In the wireless transmission of ob¬ 
servations made at sea For tho iHimancnt lntroduc 
lion of tho wireless system we must wait until the 
progress of wireless telegrvphy shall have made it 
possible for vessels to exleud their tadlus of action 
Without tacrMMO pi expense. 
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FLYING IN THE FUTURE.* 

THE MACHINE AND THE AVIATOR SOME YEARS HENCE. 

BY CHARLES CYRIL TURNER. 


\\ 11 \i Hill (In living niwliln nt Hi liitni. In l!k< * 

I lull dill Hill In I llllsllll lllllll |l I t lll/tll loll t)f ITIH 

i liliu s loi s|>( c l 111 |iiii|nsi In nil mi mill h hili biuiii 

iiillI kii lilis mu iiinlniul dm dii inonoplaiii prlmi 
|ili in m ri ml i m tlui 1 h obitciiislv male ilal loi much 
iiii< ii stliif, UlflTi ii mliiluii I Ids (Hid initiation will 
m tin ninln rispoml to nttiln di minds \Ni tan 
tli inly fun si i lit vi toiuiu lit nidi both monoplane anil 
lil|itiiui 

Tin liuliiK HiiopliuiiH ulll piolinblv In monoplanes 
h Itli (oini Hum li iiiiull lllilii) iiitui hit.li h|h i il 

hiving dll in 11 hs ii i Indus, |iou 11 Tin i u Ins, ni ro 

plain ulll mil ini} ii Kim Miighi anil dn lomi ol 
tin i ristlni mIII In utpilnil foi driving i> a s,n it ipi i d 
Mldioul moil mihI i f i ii iK' than Is mi nolilalili 
It In ol romm ill axiom dial tin gl nlM tin h|>tid 
tin Ii ns tin m tinti ot i omii MonoplantH Mill mi> 
piolialilv <1 vt lop Inti a piriniiiiint lacing t}|M 

It Ih uniithi to lump hnstll' Into uilioiaty of uuv 
uni tvpi 1 In i ha not vit Inn it silinllfli list of 
du various 1 1 |n s 1 1 in ii him h l 1 11| mi ilasiltv inn 
■ Ii I ii i b an niillng to (litfinni s,i itili h hiii h an ana of 
plain mi tliorl of ronliul wi if,lit i ti ami ban i Ihhb 
i ntnpi litluns on h Ii nillli IIiiih m blmll not advutut 
Hismlbl) Ioann! II i i llnilnadon of dn lisa lit 

A liuhly Jmlgm at on thi lands of tin Itlmkpool and 
DiimnHtit miililies Mould him pluid dn l’annan 
lilplum at tin toil at both tin Antoinitti ah (In hist 
iiiniin|iUim at lllmkptml and (It Hhilot a* tin hist 
iiKinoplam nt DomaMtii llut dun wuh no ivIuhImI 
dial ol nditt mm him h hi tluta mntliini \t lllu tins 
many maililnut. Him lint dim »n« no i IiihsIIIi d lint 
Insi 

Major llarii n I’iimi II iipoitlin In dn lomnal ol dn 
Airnimtdlrnl Sim h d on (hr kin mis muling lound 
ihut du tmdsH hlplum and tin Ilhtlot inonoplano 
am tin HptidliHl thi Antolmlti mionil ind dn 
lAilghl third tin \ohdn hl|ilan<' huh tin sIimihI of 
ull Of t 111 HI tllHlhilllH du MIC licit MHH III III IVUAt 
In uladon to sl/i of Mihtnlnlng plain du W light miih 
tin lightest thi Mitolmdi muily as light «h Uu 
W ilght 

Thi MU-i lot • ni i Ii <1 ulHiiit pounds pit Hipmn toot 
ot thi Hiei tin VSilghl Ii hs tlmti . p niiulH tin An 
lolm do iHitimlH tin (in tint J< pounds IIiuh dm 
lu mb st ami tin light) sr of du mu hint h mi ri mining 
thi* flHtlHt 

1’irhapH du iiurn < xliittndUt Iihis Mhhh wtll Ih 

lUttlll tills UHl Mill l tin lllllll HQ1IU Ot til SI |HlflitS 

I think du mat f iitim Mill so mm him h In Mhtili 
thru* oi four imssengnM tan lx tunhd and In whteh 
du iiintiol i in Ih In du liuuda ol (mo pllotK Soninr 
oi Inti i mi hIi.iII K<t du mar him atti mpii d Mlth tuo 
imiloiH JiiMind ol mu And quite nitalulv mi Hhall 
ha vi du iiihi him Midi turiahh lilt Ins? mirfati ami 
IHllHhll pOMI i 

Wi knoM lh.it an nuophiiu mn ibsund nnfOy onto 
Main I uthum did that In hht attimpt to uuhh Uu 
t huum I Soon mi uliull haw mui him s (Hat can ua 
mid rioni Mntn 

It Is not nltoRidui iiiilimti in In i to pm nttoutlon 
to tin Im iisliiHtlt ii of du nmillhts mIuii thi} an 
think) m ol On inllbn of Mi Killing and Mr W< 11 m 

llu ItnnBlnutlnn i r Ml WiIIhIii \\ Ih n 1 In Sltipii 
\\aki s gins h ih m of du iioild Homo ton vi are 

I I in i uhi 11 thins mm him h hi i MtippoHid to hnvi Ih 
i mm tlu mil In m iiistnimi nts ol locomotion Mr 
Wills Uintlt> s (mo kinds of lb si mnililniH One 1 b 
i tits, ut toplutit t utvlng somi hmidttds of passengcra 
du t llu r Ih a uni ill \u> n On anlal to|) earning 
hiil mu oi l m o ptisoUH and bn//Ing aliout Ukr a flv 

Mr hlpllnsr shouH us tlu trunhfitlnntli malls tarilcd 
11 aliHhlp dilv a h) pun 1 1fill motors and iqulppid 
Midi a i iniikHhli iililili i lullul tli Mngnlui after 
Its Itiuntm 

Tin iiiddii that assnied uh thi dominion of tht* 
unsiubli ill and lift he liiuntnr pi nnllens and halt 
blind it is i nli ut iti it to ( iib 1 1 lit a gull wing curve 
I thi u (m hit if dial ill lull Iti'tAibli plate three 
il»l lliA ol an Ini h and hIi Mill him Am miles to port 
• i stni bom d in »lu Is iindu null ml again 01 m hi r 
lull lu Im ami Hht tiluitm on In r (rack like a Mhlp 
lash (ant du uliol roriiaid—a totuh on thi Mheel 
Mill aiiITIi » and h 1» i,Mf<|)s nt >oui stood dim (Inn up 
or iIomu Optu tin roinpl fi iliili nnd she presents 
to dn nil a nuiHhmnin htad that villi bring her up all 
standing ulthtn a half mile 

Nohodv hut Mr Kipling imild have Million that It 
should ha an InHiiliatlon to tlu Invinior Thin airship 
1 h ko)* lifted nnd thi g*u- in ki pt Mill in hand bv the 
*Jimmsiof thi SocktjTof Art« „ 


uhi nt Fhury Ray uhlih itduees It to liquid and 
again to fully i Itli It nt g&H at will A wonderful story 
It only foi llu aironaudtal tiling employ id many of 
whlih will ioiiii Into iihp In our tlrnr 

Mr Kipling by tin uay looking hark at our own 
Icihlc efforts at Might (alkH with bmrn of ‘the days 
whin nun Aim wooden klttH ovu oil inglniH 

We. ha vi hiiokin of i> 0 HHlbli di velopmcnta of the fly 
mg iiihi him but thm an and will n main Umlta 
dons Oiu llmlfHtlnti Ih thu of tost 1 hi cost nt an 
>ifio|i!uu 1 piimlpillv thit ot tin motor and tilth 
tv pis lx milling Htnidanii/id du pi In of an nno 
nioloi will piulmhlv mini down to fl WOO or so An 
iiiioi him cost from win to (7 .00 

llun mi linn du piusjit11 of u lonHldiiHbh digne 
of btumlaidl/udoii of irnits pirmlldng llu cost of 
nmnnf.ii tun to he lonsldii ibly r« duted 1‘iobably the 
tost of a flying tunc blue powii for ihimii will Im no 
mori than two thit da of that of a nuitm eat On the 
won ot rost of inaihtniH tlu it thm Ih nothing to 
1 inhibit a gnat i iti nsion of du imumnnlty of flyus 
llut IIiIh iluapinlng di |n ikIh upon the in admi of a 
• < i tain di maud and tlu d mand dt pi lids first of all 
upon lailllliiH foi flvtng 

llut ont other ixpinw has bun iniiiHontd that of 
dipmladou Wit wiathu plays liavoi with flying ma 
iliima nnd stmt thi life of thi pitot di |h nds upon 
ilu ulinhlllly of imh biuglt win thin will Iran to 
It some dinlopnuitt In tlu way ot wi ttlut primf ma 
i him s Wi must have tut tal work that dm h not mat 
and faluk that dtx h not rot Thi pilot will hnvi to 
laki moil inn of Ida plains and ftamtwork than he 
did al DotuaHlit aud Hluikpool Otlu rwlm a tnathlne 
that ioHt <>0011 will itipintail in value )0 imi tent 
In a month 

As to fm 11 It lea foi (lying prat tin thi urn of public 
■ ominous anil pinks will of iintrst hi dmlid to thi. 
i toplimist llu solution of the ptoblun will Im* found 
In a lupld ixttmdon ot the practin of aironautUal 
hoik tlib luqulilug grounds fot flight and thin Hwtft 
piogn s dom this beginning With the extmslon of 
living mm Ii th s of fljim will spilng up ever} whin 
anil will lu quin private ground just an for motor 
evil) and hoi hi i ai lug private gionnd ban foi a long 
dim pUbt be in ptemrud Tlmnc flying grounds Mill 
br main I aim d b} the bubmilptluns ot members, and 
by gate, mom} 

It is mutual anil iuumuuv to start with your prl 
iati aeioplautug giounds Hut onie your aviator Is 
111 thi alt hi Mill fly hi yotid TIibk may la* flights 
fi nm one ground to anotlui and various Inter club 
eonipitltlonH 

Virv tally a di mand will spring up foi maim show 
lug hii( table desiending plaeiH and iiiiiulitpallLlis will 
be asked to mark out mailable lauds Thin Is already 
rlialiy Hniong the watering plans and holiday re-sorts 
in tlu tnnttii of piov tiling faiilttles for aviation Fre 
qmntid louten will havt landing and supply stations 
at tnt*r\alH if ten miles or so 

I do nut believe (hit wi nnd bt dismayed Imtausu 
the (lying mat hint at ptem.ni requires a lonfc stait on 
thu ground Ihiu ate ninny lallwa; stations In Ion 
e'on to which llu publli only liave an ess by asuud 
Ing many gtnliH ot detmiidlng In lifts Yet they art* 
usid b} the |Mi(hnt long stiffi ring publh With the 
txlunslon of living mo shall have plenty of suitable 
starting and alighting plates And that is not taking 
an uunt of tho possibility of improvements in ma 
chtueia 

It Is lonunon to hear the numuous Hraitatlw 
the living machine urged against It but I tbiux wo 
might Midi reason lemember how Short Is the time 
dining M'lib h nun have flown and how nceuttv it Ih 
that duy liaie been abh to gain experience In the air 
1‘iogiesH has been vtry rapid In the past two years 
and gnat developments in the motor In auoplant 
i oustim don as well as in dirigible ballooning are 
ltumlni nt 

Flndlug du way tu the air U difficult Needless to 
say the aeionaut must laki a compass The best form 
of (omiWHs lb the pilsmatle by which directions tan 
bo takin with verv great accuntiy all the time flxed 
olileetfl ou the i nrth are visible This compass should 
have ii dial eovmd with luminous material visible at 
night Foi employment upon aeroplanes it Is owes 
wary to haie a eomimss Immune from the influence of 
the magneto of the motor This disturbing influence 
will probably Im overcome in the same way aa on the 
torpedo boats Then the compass is greatly inter¬ 
fered Mlth by the machinery, btrt tests are made and 
the amount ot deflection ascertained. Then magaeta 


an ptatod In such a pewit ion an to turret t the varl 
atlon 

A gyrosi ojie compass may bo possible One u a gyro 
hiopt has boon set spinning at a sufficient rale lu h 
certain plant II will rematn In that plant Start it 
spinning In the plane that inns north and south and 
it will lemaiu in it not subject to magnetic or other 
disturbance h 

Keeping a stialght eourw is possible alt the while 
land is In Hlght Fm It Ih simply necessary to take 
your line with two flxed objects Naturally wbou one 
pilot hrtb to do nil Hits and atti nd to thu tnorlilnu and 
motoi he has not any )• Isure to speHk of 

Mfi hnvi win dial Hn airship tan If its velocity be 
Bupiilur to that of thi wind make for 11h destination 
with dm allowance foi drifting lr you cannot sec 
the earth hnwivo und eannot take a miridian you 
may go fai out of youi course A little instrument 
has bttn brought out to enable the tiue direction of 
an airship lo bi nndily tie tu mined at any tlnm that 
Is to say thi dilution riiiuldng from the forwaid ino 
tlon and any drirdng motion which from auy cause 
may be w>t up but It Is only of use when the giound 
Is visible oi whin thi aeronaut Ih fairly certain of die 
direidon and vilmity of the wind Flying by night 
or ovu ilouds presents difficulties unless tho balloon- 
hit or aeroplanlst can set flxed objuts Hi tannot 
till how mui Ii he mkv be di (fling astray on a big 
uirrent of air 

To balloonists whether In a split dial or a dirigible 
Imlloou an iletdii Indicator on llu tialllng ropi Ih 
uwful at night The drag of (he tia.ll rope along the 
ground muses the end In the iat to maki lontait with 
an eletirlr lndlintoi whuh al onn dugs a bill wain 
lug tlu auonaul whm hi may not bo able to see, 
that ho is ncai du giound and that It inay ho neras 
H»ry to diBthaigt ballast in oidu to avoid striking 

Homithing tu thi ilaik 

Rpitlal maps art nuiKsaiy foi aerial navigation 
It is verv difficult to ruognizi familiar country from 
above nnd the otdlnmy map la of very llttlo use In 
Informing the aeronaut of Ills whuiuhoiits ir he Is 
our stinngi country The familial Inndmaiks art 
not reeognlrable With a map on a wale or half an 
Inch lo the mile, showing the lines of the roads and 
the shapes of the ullages It la often tasy enough to 
asurtaln the locality but the anoimut travels swiftly 
and a full equipment of half lmh wale maps would 
be a w lions Item In thi weight ot his load More 
on r he Is often ahovi clouds foi a considerable period 
nnd then when hi views the eaith again it Is very 
dlffliult and frequently lmposslbb lo pick up the total¬ 
ity bv a study of the map Thi aeronaut In the fly¬ 
ing mac him or the dlilglbb balloon Is moie favor 
ably placed than In the ordinary balloon He knows 
his dlrertlon appinxlmately although hi Is aa wo 
have Been often unablt lo make proper allowanu for 
the drifting effect of the wind and if taught by vary 
ing eurrentH or by storms above the clouds be easily 
loses traik of the course of his flight 

‘ Relief ’ maps are of little use and the re will be 
need for the mnstiuitlon of large distinctive ground 
matks for day and lights for night time at distances 
about tiu miles or so apart Indicating by number or 
shape the looalitle's These marks would of eoiirat 
coin aimed with mstks on the chart They could be 
different In color and in Bhapt* and each eounty might 
have, its special mark on the baste possibly of the 
motorcar registration lettus 

Zepp# lin propose s maps showing different heights by 
color with streams, marshes, and woods Indicated as 
Influencing the static equilibrium of the airship The 
scbIc he suggests is three miles to tho Inch but this 
of course is rather for balloonists than for aeroplsn- 
ists Color is the. main consideration and the color, 
I am convinced by my own expeltenre should approxi¬ 
mate to the colors of the landscape as seen from above 
The roads should be in white, the water blue, the 
fields light green, woods a darker green, liabltatlons 
gray railways black, very much as these general fea¬ 
tures appear from above. Roads aud tho lines with 
which they converge on a town taken in conjunction 
with railways and water, I have always found are the 
surest guides to locality 

Combined with that of marks to guide the aerial 
traveler In locality and direction Is the question ot 
conveying useful Information to him It will often be 
of great importance to him to know the strength and 
exact direction ot the wind. It may not be poastUe 
for him to ascertain these with absolute aoenracy 
whit* hs is to light, hr his own oimmtkm Tbs 
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Orman Atrial Navy League ha* brought forward ^ 
useful Idea In this connection, suggoatlng special 
lighthouses. Thoae are to send a long beam of light 
In tho direction in which the wind la blowing. Hut 
to make tho Bervlre thua rendered more particular, 
would It not be better to have a long white Indicator 
vltli a conspicuously painted arrow, and aorae method 
of marks to indicate the strength of the wind? 
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Tun mariue steam turbine is In a very uncertain 
position aa far us Its future' design Is concerned M 
iclient as It la In many ways there Is much about It 
that Is not entirely aattsfactorv, and considerable 
changes must be looked lor bclore long lu the tech 
ideal features of the design It Is. at incsent—«i> 
speak generally of both the Parson v and t'urtls typos, 
the only two that offer serious piohahlllths of sin 
deal well proved to be economical. itH din ability la 
Ih yutid question, while Its Intrinsic suitability lor 
min lne propulsion may be gaged from tin* fad I list 
inere Is now somewhat over 6 million hoist power at 
work or under construction Nevertheless could the 
answer be freed from all bias, it would be dilhi ult to 
say exactly what Is really the lust arrangement of 
turbine machinery for warship wuik That the lint 
lsh Admiralty is uncertain is shewn by the widely 
differing types of arrangements that we tmd In the 
“Amethyst,” "Dreadnought." “llilstol,’ "Newcastle,” 
and “Orion” Tho German and United Slates Adml 
laity Engineering Departments ate equally uncoitaln 
what type of machinery to lustull Each is udciptuig 
Parsons turbines on four sharts Cut Its cm two cu three 
or redprocntlng engines Uiuiiallv speaking, the dif 
feroitco between throe and foui shalts 1. settled hv tho 
question of horsepower and tevolutions, nr to go Into 
greater detail, by Initial blade height In the turbine 
Hitt assume the sanu dans of ship a ‘ Neptune” 
for example, of 26,000 horse imwot und 21 knots-wtmi 
Is the best type that can bo adopt d’ When the 
"Dreadnought” was built then was no question other 
Ivlies had not been develop'd- but now matteis an 
different To nnyono who has vim tho stein of the 
••Vanguard.” with her four 9 toot snows, and tompand 
It with that of the “8t Paulo” both vessels an Is lug 
completed at Harrow at the present time with two 
ol 18foot diameter, there can be no dmilil ol the 
greater advantages of tho twin screw Hut what of 
the turbine'? Triple sc tews have nevoi b"ii favond 
lit this country, but they ate being tilt'd In the n< w 
German turbine battleship, which lu this particular 
follows previous practice Four shafts appear to com 
plicate n stern very muc h. but for vet y flue ships, 
where the wing propellers can be pluced far almad of 
llie Inner ones, the results obtained have been good 
When the screws have not been sufficiently separated 
the results have been poor—very i«>or The main ob¬ 
jections that can be calsed to most exist lug warship 
arrangements are the use of cruising turbines and the 
adoption of separate astern turbines The fotincir are 
useless weight at full speed, besides Imlng a most un 
necessary brake on the main turbines, at low spec'ds 
the value In lowering consumption ranges from practl 


Wo turn to Mr Kipling for guidance and we got a 
picture' of an aerial world illuminated from bolow by 
colored Imams that pierce through thick strata of 
clouds. 

"nristol and Cardiff double lights (those' statclllv 
Inclined beams over Severnmouth) are dead ahead of 
us; for we keep the southern winter route. Coventry 
Central, thu pivot of the English system, stabs upward 
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rally ml In large vessels to a measurable, hut very 
email, amount In destroyed and only In these because 
of the exttaoidlnury iniigi of power at which such 
vessels arc steamed Thi sum. weight in either type 
ol ship applied to fuel would he of far greatet value 
mid l educe the i ompl teat ton Separate astern high 
picfcbUie lurlitncH are Just as bad They brake the 
i.hi ad till blue, they tin iclalluly vuv heavy, and add 
■ cpiallv lo the ctiniplliatmn la It tcully necesHaty to 
ti vein all the* shafts of a four shaft vessel’ The 
* Mauretania" has only two shafts so fitted cut of four, 
and theie au vatlous other vessels like hci Quilt 
apart from mail) debatable points of detailed inedianl 
cal design, these fratuies alone* justify our asking 
soiloiisly If wc have unity got the best design? Are 
niutti'iH mil In a state of uncertainty because of the 
pale in position and a desire to avoid additional com 
plications oi royalties 7 Oi Is It, peihaps, that hav 
Ing adopted one style', there Is some hesitation In eer 
tain quail ith to blend with It some ol the sulleut fen 
tines or allot her? Much more Important to the 'nvy 
or lo ihosi mteiested In steamship propulsion genet 
ally would be an unbiased answer to the question, 
Would It not give us a better engine If we did blond 
the bethr t* aluies of the two tuiblne systems now in 
vogue 7 In the in.wot huge ships of the navy, mils 
tug turblni-s an abandoned, but separate high piessure 
ostein I in bines icmaiii The high pri ssuie almad tui 
bine Is lengthened by one stage of blading, which is 
tmant to ait a« a • rutsing turbine below lertaln 
speeds, for higher speeds the steam Is by passed lo Hie 
hi i und oi llilid stage The liladeH In this Initial stage 
arc in cessailly short and relatively lnerth lent Can 
this hi calli d u good lueihaultal system for obtaining 
low power economy 7 Is It likely to lenmin as a pm 
niainnt feutme lu tuibluo design? A four shaft “Nop 
turn * has four pioiiellers about 9 feel diameter, tevolv 
ing at .120 revolutions. If fitted with thtee shafts the 
screws would bo to foot 6 inches diameter, and revolve 
ill 2so revolutions, wlil’e twin strews would require to 
he l.t feel diameter and revolve at 225 Suppose we 
made them 14 feel Instead, and ran them at 210, could 
we not gel a belter proisdliT efficiency than with four 
ol !) feet diameter where the wing screws, owing to the 
full nature of tho ship, must Interfere' with the Inner 
snows Theie Is no duuhl that this Is possible Again 
we ask what of the* tuiblne? Taku the existing low 
piissurc turbine, and im reuse the mean diameter lu 
the ratio of 220/210 and reduee tho blade height to give 
the same area thinugb the blades as before This tur 
blue- will not be quite so efficient, owing to lelattvely 
greatei leakage ovet the blade tips but the blades will 
be shorter, and tin refore narrower and of sinaUc'i 


once* lu ten seconds ItH spear of diamond light to tho 
north, und a point or two off our starboard bow. Tho 
ljcek, the great cloud breaker or 8t David’S Head, 
swings Its unmistakable giecn 1« ams 25 degrees each 
wav There must be hair n mile ol iluff over it In this 
weather, but it does not affect the lA*ek ’Our planet's 
overllglited, if anything,’ says Capt. Ihtrnall, at tho 
w heel " 
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pitch In the same total length It will be possible to 
add the leciulslle tew rowH to keep the econotny of 
the low pressure turbine the same The dlflb ultv lire 
In the arrangement or tin high pressure portion We 
1ihv< sien how the piopelh t etlUiencv Is Improved and 
the efficiency of the lowpressute portluu maintained 
ns be'foie. Mill a slight leduc'tlon In the previous cfl] 
ili'iity ot the high pressure portion—only 5i> per cent 
ot the powei might he allowed and still leavo a gain 
in total < Hie tc'iii y Thi' mis lianlcnl feature's of an im 
pulse high pleasure portion composed of either one or 
two velocity cmupouuded stages present some HIIIp 
difficulty whethei the revolving blades bo mounted on 
d dtmil or on disks, as In the Curtis design Hut huiIi 
nil atiangi'iiient allows the use ol only one cylinder 
for c'Ac h unit \o//,lcs can easily lie shut off Inde 
pelldilitlv It ciulHlng conditions nn r*qulnd theie Is 
no scputule astern cylinilei, .md no tttuml compiles 
tlon of valves lo handle as in ease wlieic there are 
two ciulHlng turbine* In set lea, and out side Ih re¬ 
quired to go ahead anil the other nsti ru Tin piurt! 
ml clinic ulty of having u vety lieuvy rntoi to bundle Is 
ceitaiiily an objection hut not a serious otu but the 
advantugi of two shafts over three' ot font with all the 
bearings glands, and hlufflng Isixes is a very real one 
—to thi man lu charge II the high piessure modiflea- 
tion tan he cauled out effltleutly theie will he a gain 
to the owner ot tht Insinuation too 
There Is no doubt that time Is a strong tpudency 
(uwardH this development of the twin screw turbine at 
present All the Argentine destroy rs are to have 
twin sc tews, all the latest Geitmin destrovers have, and 
they have piovccl amply successful la It certain that 
the flvetyllndi'i complication on thns' shafts as 
adopted In nil the 19o*> and 1909 Htltlsh destroyers Is 
icully the 111*1’ If not. It Is hard to sec why One 
difficulty in Hdoptlng twin scicwh IIph In the ense of 
limited cliatt* or water, then thru may liavo to bo 
used Even so, Is not the single e vllnder type of tur 
bine one complete unit jier shaft—likely to be the 
ultimate solution? There Is nothing strikingly novel 
in the* combination of one* typo for the high pressure 
end of the turbine' and another t}|m for the low pres 
sure The- system has lieeti widely adopted for land 
Iorlilnee—originally by Mr Wesllnghousc in America, 
we believe—hut for marine work there' are mechanical 
dlflliultli's to overcome Once llies. by no means In 
suiierable points have' been arrang'd for, this system 
Is practically sure to replace the mem costly and com 
plicated one tn which howc ver. engineers must always 
awntd full credit Tor N'ing that which originally dem¬ 
onstrated the possltnllty of the application of turbines 
lo ship propulsion - -The Engineer. 


THE ENERGY OF A STEAM BOILER. 

Thk explosion of a holler Is not an Instantaneous 
action, bnt a serins of well defined but rapidly-succeed¬ 
ing operations, if the break occurs below the water 
line. It Is pqsslblc that no explosion will ensue, as tho 
situation of the break is not favorable for the produc 
tlon of water hammer, and tho boiler will relieve It 
self of Its pressure by the water Issuing out first. Bui 
U the break be above or near the water line, the clr 
rumstances are favorable to the production of water 
hammer, and a violent explosion may occur. 

Tho method of explosion, In most Instances, seems 
to be tho opening of a small orifices at a point where 
the resistance offered by the material Is less than the 
stress to which It la subjected, followed by an outrush 
of steam or water, or both; the extension of the rup¬ 
ture to the adjoining parts when these parts become 
too weak to sustain the Increased stress which the 
break already made puts upon thorn, this operation be¬ 
ing so sudden that aufBelent time Is not allowed for 
the gradual escape of the Inclosed fluids; and the 
boiler is torn violently into fragments, and distributed 
far and wide by tho steam generated from the liber¬ 
ated water. 

An explosion does not ensue If tho parts adjacent 
to the initial rupture po ss e— aufBelent strength, and 
it Is probable that explosions do not occur unless tho 
strength of tho honor Is quite uniform, but 1—s than 

the pressure. Local weakness 


Is a safety valve that permits a rupture, und Insures 
again a general disrupt lire 

Minor defects mi reminded by strong parts nicicly re 
lieve the pressure; but a long seam weaken'd by cor 
melon or ’’burning" of the Up, a considerable area nf 
plate thinned by cotioslou or weakened by overheating, 
or an extended crack, may lie the occasion of a disas¬ 
trous explosion 

The energy In u ruble font of highl] heated water is 
equal to the energy In a pound of gunjiowdi’r. Most 
ut the energy In a steam boiler und> r pressure Is eon 
talned In the water and only a relatively small amount 
of the enc "gy In the- steam. Take, for Instance, the 
case of a horizontal tubular boiler carrying 150 pounds 
pressure, and having 160 cubic foct of water space and 
80 cubic feet of steam space The water weighs 160 x 
69.4 = 0,981 pounds, and the steam weighs 80 X 0.3671 
= 29.37 pounds. 

The energy In eac h txmnd of water at 160 pounds 
pressnre that would bo liberated by explosion and ox 
panslon down to 212 deg F Is 11,823.4 foot-pounds, and 
the energy In each iwund of steam at the same pres¬ 
sure la t34,521.2 foot pounds. The total energy in the 
watur Is therefore. 9,984 x 11.823 = 118,040.832 foot 
pounds, and the total energy In the steam Is 29 37 X 
124,521 =8,960,88! foot-pounds. The energy In the 
steam Is consequently 1ms than 4 per cent of that In 
tha water. Tbs water la the more dangerous content 
of tha hollar. 


The total energy In the water and steam Is 118.040.- 
852 f 3,950 882 = 1 ”1.9111,711 foot pounds If tho boiler 
weighs, say, Hl.titlO pounds, uud If all of this energy 
wen* expended In an explosion in projecting the boiler 
vertically, then, neglecting the friction of the air, the 
holler would rise to a height of 12,199 foot, or over 
two miles.—Bulletin of the Fidelity and Casualty Com¬ 
pany 

AcoordJng to a contemporary, ITof Osann holds that 
the advantages of the dry blast arc* mainly confined 
to furnaces that do not run well under ordinary con¬ 
ditions, but consume an unduly large* amount of coke, 
the usual cause being that the sectional area of the 
rurnac-n has hoeome lessened Tn view of this eireuin 
stance und of the high cost of fitting tip ti largo drv- 
alr plant, he recommends that, for a group of fur 
naees, the drying plant should be inertly large enough 
to supply onn of them—the larg.-st, If there be any 
rtffferenee In their sice-with dry blust. urmngemenis 
being made for coupling up tills plant to any or the 
blowing engines Hy using the drying plant only when 
any of thp furnace's begin to go wrong the detertora 
tlo-i may bo retarded and prevented from becoming 
ehronle This would reduee the rost of dry blast eon 
slderably; and, by making provision for admitting 
controllable amounts of steam into the dry blnst, It 
would also be possible to remedy other working do- 
foots of the furnaces. 





166 


SCIENTIFIC AMERICAN SUPPLEMENT No* 1783. 


March 6, 19KX 


PROGRESS 


IN WIRELESS TELEGRAPHY.—11/ 

A NOBEL PRIZE LECTURE. 


BY GUCLIELMO MARCONI. 


A H.hiir of h< 1. nt IIP Inti ns( which I first iiotliiil 
during tin liHtH on tin Hlinnihlilp Philadelphia and 
whiili In a muni linpintunt tuitin In lungdlstamt ndio 
tilikiaphy uah tin vi ly tuai koil mid ditrlinmlnl cfir11 
of dayllRhi on tin piipngutlon or elctlile wavi a at 
great distant i h I hr ianM hy nlKht In lng usually more 
than doulilt that attalnahli dm lng diytlmc I do not 
think that this iltict has y t Inin sullHfat torlly lu 
vcstlgatcd or txplalmd At thr tlnu I tarrlod out Ihn 
tests I won of opinion thul It might tx dui to the loss 



I'm 11 

of energy at Hit tinnmnliu i i annul by tli iIImiIi til 
tl« at Ion of thi highly < Imigi d tinimmltling li valid 
londuiinr mull r tin. indiumi of sunlight 

I ain now I in lined to believe that tin absolution of 
e he trie wavis dm lng th< daytime is du to tin lonl 
gallon of thi gaseous niolm tiles of thr air -iflcctcd by 
ultra\(ol«t light and as thr ultraviolet i iys whnh 
emanate from the sun are hugely abienrhtd In the up 
per atmosphrrr of thi rarth It Is peobabk that tin 
proportion of thr oaith t atniospluii whieh Is facing 
the sun will i on tain inoit tons m i In irons than that 
portion whieh is in daikmtH end then fori as blr 
J J Thomson haB shown this Illuminati d and lonhud 
air will nbsoi b some of the i in epy of tin * li i trlr wave a 
Apparently the li ngth of nan and altitudi of clcitri 
i si osi Illations hHvi. much to do with this Intel i sting 
phenomenon long waus and tuuull nm|lltud<8 being 
subject to thi efleet of dayltgl t to a much lisstr de 
gw than shoit wavis and large amplitudes Airord 
lng to Professor Firming the daylight effect should 
be more marked on long waves but this has not been 
my experience Indeed In some very teeent export 
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inenlH in whieh waves ebe ui soon in long tun used 
the cnngy received bv day watt usually greater than 
at night The fact remains however that for com 
liaratively shoit waves such as ate used fot ship tom 
luunlcAttnn clear sunlight ami blue skies though 
transparent to light net os a kind of fog to these waves 
lie tie i the weather conditions picvailtng in England 
and perhaps in this country (Sweden) are usually 
suitable for wireless tel grnphy 

During the vear I'm I eatrled nut some further 


* A I Iren* Ml ered In Nt kU Im lv Mr Mire- nl ti 
nf the awanlln, f hi* .lucre f tl e N he I ■ rlre 
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lesis iKiwetn the station at Poldtau and a receiving 
instailation tree ltd on the Italian cruiser t arlo Al 
beito kindly plated at my dlsi oaal by H M the 
king of Italy 1 During theBe experiments the Interest 
tug fact was observed that even when using waves as 
short as 1 000 feet Intervening ranges of mountains 
such as tbs Alps or Tyrentes did not during the night 
tlnu bring about any tonstderablo reduction in the 
distant e over which It was pejssfble? to communicate: 
litirlug daytime unless much longer waves and mor 
lower we le used Intel vetting mountains grtatly re. 
timed the apparent range of the transmitter Messages 
and piess dispatches of considerable length were re 
celv el fiom I’oldhu at tlie positions marked on the 
map which map 1 b a copy on a reduced stale of the one 
accompanying the official report of the experiments— 
Fig 16 

With the aitlve e nr out agorae lit and financial assist 
ante of the Canadian government a high power sta 
lion was construe led at (Dace* Day Nova Scotia In or 
del that I should be able to eontlnui by longdistance 
tests with a view to establishing radio tele graphic com 
munleutlon on a commercial basis between Unglaud 
and America * On Doee tuber !t»th 1702 tlu Brat offi 
eial tin ssates wne exchanged at night minus (be At 
laiitit between the stations at Pnldhu and Olneu Day 
FiW 11 and It Furthe I tests were ahoitly afteiward 
eariled out with inotlui longdistance statlo t at tape 
Cod In (lie t nltcd States of America and under favor 
able c Ire mustin< e e It was found possibles to transmit 
messages to Pcridhu 000 miles away with an c xpcndl 
lure of electilial energy of onlv about 10 kilowatts 

lu the spring of l*»0 the tnusmtsstem of press 
messages by tadlo telegraphy from Anntlea to kurnpe 
was attempted and for a time the I oiidon rimes pub 
ltsbcd elite tug the latter part of March and the e-arlv 
tart of April of that year news m usage s from Its Ne*w 
York eotrest ondent sent across tbs Atlantie without 
the aid of cables A breakdown In the lusulation of 
111* apparitua at Uluee Bhv made It necessary bow 
ever toBuupcnd the serviee and unfortunately feitther 
oeeldenta made the transmission of message« uncertain 
and unreliable* As a result of th* data and exiarhnte 
gained bv these and other tests which I carried out 
(or (he Diltiah government between England and (ell 
rullar 1 was able to erect a new station nt (llfelen In 
Ireland and enlarge the one at Olaee Day In Panada 
so as to enable me to Initiate In October 1107 com 
uranic ation fot e emttnere lal put poses a< rows ihe At 
lanlle between I ngland and ( anada Although the sta 
lions at ( lifden and Olaee Day had to be put Into op 
nation before thev were altogetbei completed never 
thelesR eomunlratlon across the Atlantie by radio tele g 
raphy novel suiferetl any serious Inlerioption during 
nearly two >eats mil 11 lu consequentet of a Are at 
Olaes Day this autumn It has had to be suspended for 
three oi foui mouths Tills suspension has not how 
ever been altogether an unmitigated evil as it has 
given me the op|torlun!ty of installing more efficient 
and up to date machluerv 

The arrangementa of elevated conductors or aerials 
whieh I have tiled during mj long-distance teats are 
shown in Figs 17 IK and 19* The aerial shown in 
Fig 17 consisted of a near!) vertical portion In the 
middle 220 feet high supported by tour towers and 
attached at the top to nearly horizontal wires 200 in 
number and nae h 1 000 fee t long extending radially 
all round and supported at a height of 180 feet from 
the ground by an Inner circle of 8 and an ontsr circle 
of 1R masts The natural period of oscillation of this 
aerial system gave a wave length of 12 000 feet Rx 
periments were made with this arrangement in 1001 
and with a wave length of 12 000 feet signals, although 
very weak could be nee lve*d aerotw the Atlantic by day 
as well as by night The system ot aerial I finally 
adopted for the long distance stations In England and 
Canada is shown In Fig 20 This arrangement not 
only make s it poasible effle lently to radiate and remlve 
waves of anv desired length but also tends to confine 
the mntn portion of the radiation to a givon direction 
The limitation of transmission to one direction is not 
very sharply defined but the results obtained with this 
tyjK of ae rial are neverthe less exceedingly useful 

Many suggestions respecting methods for limiting 
the dlrec.t!on of radiation have been made by various 
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workers notably by Prof F Braun Prof Artom, and 
Messrs Bellini and Tosl In a paper read before tbe 
Hoyal Soe le ty In London In March 1906* 1 showed how 
11 was possible by moans of horlsontal aeitals to con¬ 
fine the emitted radiations mainly to tbo direction of 
t heir vortie al plane pointing away Trom their earthee! 
end In a similar manner it Is possible to locate the 
beating or direction of a sending station The trans¬ 
mitting circuits at tbe longdistance stations are ar 
ranged in ae cord ante with a comparatively recent sys¬ 



tem for piodue lng continuous or slightly damped osell 
lotions whieh 1 referred to In a lecture before the 
Royal Institution of Gnat Britain on March lith 1908 
An Insulate el metal disk A Fig 21 is caused to rotate 
at a high rate of sjaed by means of an electric motor 
or steam tuibinc Adjacent to this disk which I will 
iall the middle disk are placed two other disks <7 and 
( which may he called polar disks and which are 
also re voived 1 hose polar disks have their porl 
phcrliK very tlose to the surface or edges of the middle 
disk 1 he two polar dlska are eonneeted by rubbing 
contacts to the outer ends of two condensers K joined 
In series and those condense ra are also connected 
through suitable brushes lo the terminals of a genera 
tor whieh «hould be a high tension continuous current 
generator On the middle disk a suitable brush or 
tubbing contact is provided and between this contact 
and ihe middle point of the two condensers an osell 
lallng elrcult Is inserted consisting of a condenser B 
In hi rles with an inductance which last In Inductively 
eonneeted with the radiating antenna* The apparatus 
works probably in the following manner The gen 
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erator charges the double condenser making the po¬ 
tential of tbe disks, say C positive and C" negative 
The potential, If high enough will cause a discharge 
to pass across one of the gaps say between IT and A 
This charges tbe condenser B through the inductance 
F and starts oscillations In tbe circuit The charge 
F in swinging back will Jump from A to O", th* po¬ 
tential of which la of opposite sign to A the dJeiectrto 
strength between <7 and A having meanwhile been re¬ 
stored by the rapid motion of the disk, driving away 
the Ionised air The oondanser B therefor* dischargee 
and recharges alternatively m reverse directions, the 
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to Um condensers K toy the generator If It I* dear 
that ttoe dtodutrem between C and <r and A are never 
•tmnlUneoua, aa otherwise the oenter electrode would 
not toe alternatively positive and negative 
The beet results have, however been obtained by 
an arrangement aa shown In Fig 22 in which the 
active surface of the middle disk la not smooth but 
consists of a number of regularly spaced copper knobs 
or pegs, at the ends of which the discharges take place 
at regular intervals In this way it is possible to 
cause the groups of oscillations radiated to reproduce 
a high and clear musical note in a receiver and there 
by it Is easier to differentiate between the signals era 
anattng from the sending station and noises caused by 
atmospheric electrical discharges By this method 
very efficient resonances can be also obtained In ap 
proprtately designed receivers 
With regard to the receiver* employed Important 
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(hanges have taken place By far the larger portion 
of electric wave telegraphy was until a few years ago 
conducted by means of some form or othe r of < olieri r 
or variable contact either requiring tapping or ailf 
restoring At the present day ho wet or I might say 
that In all the stations controlled by ray company mi 
magnetic receiver la almost exclusivity employed Fig 
23 1 This receiver Is based on the decrease of mag 
netlc hyatereses which occur In Iron win n undi r ccr 
tain conditions this metal Is subject! d to the effects 
of electrical waves of high frequency It has recently 
been found poaslblt to lmreaHe thi m UHillvenena of 
these receivers and to employ them in connection with 
n highspeed relay so as to record messages at great 
speed 

A remarkable fact not generally known In regard 
to transmitters Is that none of the arrangements tin 
ploying condensers exceeds In efficiency the plain ele 
cated aerial or veitlcal wiie dlschaiging to earth 
through a spark gap as used In my Hist experiments 
Figs 2 and 3 (enf«) I have tecently been abl to 
confirm the statement made by Prof Fleming in his 
book The Principles of Elec tile Wave T< legnphy 
19011 page SRC that with a powei of 8 wntts In the 
aerial it Is possible to communicate to distances of 
aver inn miles I have also found that by this method 
It la possible to send signals 2 000 miles across the 
Atlantic with a smaller expenditure of energy than by 
any other method known to myself 

The only drawback to this arrangement Is that un 
less very large aerials are used the amonnL of energy 
which can bo efficiently employed Is limited by the 
potential beyond which brush discharges and the re 
siatanres or the spark gap begin to have a de Merlons 
effect By means of spark gaps In compressed air and 
the addition of Inductance colls placed between the 
aerial and earth the system ran be made to radiate 
very pure and slightly damped waves eminently suit 
able for sharp tuning In regard to the gene ral work 
log of wireless telegraphy the wldtspread application 
of the system and the multiplicity of the stations havp 
greatly facilitated the observation of farts not easily 
explainable Thus It has been observed that an ordl 
nary ship station utilising about half a kllow att of elec 
trlcal energy the normal range of which Is not greater 
than 200 miles will occasionally transmit messages 
across a distance of over 1200 miles It often occurs 
that a ship toils to communicate with a nearby station 
but can correspond with perfect ease with a distant 
one 

On many occasions last winter the steamship car 
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onla,** of the Canard Line carrying a station utilising 
about balf a kilowatt, when In the Mediterranean off 
tbe coast of Sicily, tolled to obtain communication 
with the Italian stations but bad uo difficulty whatso¬ 
ever In transmitting and receiving messages to and 
from the eoaatg of England and Holland although 
these latter stations were considerably more than 1,000 
mltss away and a large part of the continent or Europe 
and the Alpe lay between them and the ship 
Although high power stations are now used for com* 
munkntteg acr o ss the Atlantic, and messages can be 
sent by day as well a* by night, then still exist short 
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periods of dally occurrence during which transmission 
from England to America, oi vui t>crm Is difficult 
Thus in the morning and evening when In conac. 
quence of the difference In longitude daylight or dark 
ness extends only part of the way across the oc can the 
received signals are weak and sometimes cease alto 
gother It would almost appear aa If electric waves 
In passing from dark space to Illuminated space and 
tlcc pima were relies ted In such a imranor as to be dl 
verted from their normal path It Is probable that 
these difficulties would not be experienced In tele 
gTaphlng over equal distances north and south on 
about tbe name meridian an In this case the passage 
from daylight to darknoss would occur almdnt slmul 
taneously over the whole distance between the two 
points 

Another curious result on which hundrids of obac r 
various continued fur years leave no further doubt Is 
that rtgularly for short periods ui sunrise and sun 
set and occasionally at other times a shorter wave 
can be deteeted across the Atlantic In preference to 
the longer wave normally employed Ihus at (llfdin 
and Glare Bay when sending on an ordinary coupled 
circuit arranged so aa simultaneously to radiate, two 
waves ono 12 >00 fed and the other 14'00 feet al 
though the longci wave Is I he one usually leoivcd at 
the other side of the ocean regularly about three 
hours afti r sunset at t llfden and three horns before 
sunrise at Glace Bay the shoitei wave alone was rc 
celved with remarkable strength for a period of about 
one hour This effect oeeuired so regularly that the 
operators tuned theli receivers to the shorter wave at 
the times mentioned as a matter of otdlnary routine 

With regard to the utility of wlithss telegraphy 
thire Is no doubt that its use has 1> come a necessity 
for the saMy of shipping all the principal liners inel 
warships being already equipped Us extension to 1 ss 
tmporiant ships being only a niattet of lime In view 
of the assistance It has provided in esses of dinger 
Its application Is also Increasing us u means ol eom 
raunlcating between outlying Islands uml also for th 
ordinary purposes of telegraphic eommunlentlon li 
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tween villages and towns especially In the colonies 
and In newly develoi>f-d countrlc* - However gnat mnv 
lie the Importance of wireless telegraphy to ships and 
shipping I believe It Is destined to nn equal position 
of Importance In furnishing efficient and e conoinlcsl 
communication between distant parts of tlu world 
and In connecting Furn|xan countries with their eolo 
nlea and with Ameilci As a matter of fact I mi at 
the present time eneting a v<rv large power station for 
the Italian government at toltano for the purpose of 
communicating with lhe Italian colonies In East Africa 
and with South America 

Whatever may be lis preaeut shortcomings and de 
fects there cate b* no doubt that wireless telegraphy 
even over great distances has tome la stay and will 
not only stay but continue to advance If It should 
botoini possible to transmit wave* right round the 
world It may be found that the e lee trie al eneigy 
traveling round all parts of the globe may be made to 
concentrate at the antipodes of the sending slatlvn 
In this way It may some day be possible for messages 
to be sent to such distant lands by means of a very 
■mall amount of electrical energy and therefore at a 
oorroe penning small expense But I am leaving the 
regions of fact and entering the regions of speculation 
which however with the knowledge we have gradually 
gained on the subJW I promise results both useful and 
Instructive 

BAMBOO TAPER 

Consul, 8 C Rfvt of Tamsul furnishes the follow 
log Information concerning Formosan bamboo pulp 
and tbs manufacture of paper therefrom In Jaimn 

Will the world s future supply of paper pulp be de 
rived from the bamboo forests of the tioplcs Instead 
of bring drawn from the forests of the temperate 
sonasf A tentative affirmative answer to this question 
could be mods by tbe Mitsu Blthl Paper Mill Company 
which bas recently made vary satisfactory experiments 


with bamboo pulp at IIh seientlfle station near HoM, 
Japan 

This company has the utmost (.onlldcnie In the re 
suits of IIh experiments with bamboo pulp It has 
been granted a perpetual base of s 000 acres of bam 
boo forest In Formosa and is now engaged near Kagl 
In Installing the machinery foi a plant with a eapac 
ity of 300 tons of bamboo pulp i mouth and the eapac 
ity can easily be enlarged to hoc) tons a mouth 



I he making of i iqw r ft jiii bamboo Is not a recent 
dmcoverv hoi gen rations the ( Irinesu hnve carried 
in this lndustiy In thill homes but tlielr methods are 
xtc dlnglv prtmltlv no ill mbals entiling Into 
theli pi cm c ss The Chin s use only bamboo shoots 
tor the evident rc mum that tli shoots can be more 
r udtlv wc ik d up 

I hi mw company will in all kinds of bamboo 
voting and old but putlciilnriy a variety called kc I 
ctiikii of win h Ih i Is an unlimited quantity The 
question of the supply of raw material will never puz 
vie the company for I he giowlh of bamboo Is very 
rapid It vcrllv grows In Ins In a night 

1 hi cxpcrinuits so fm hive Is ii made by mixing 
baiiilmo pulp nod wood pulp in vaiylng piopoitlons 
mcurding lo the cpmlltv of papu d bind But It is 
Intended lui i to make pap i cntliely from bamboo 
pulp tb only difficulty standing In the way of that 
liocibs now is that the cost of an entire bamboo paper 
Is mon than tb icmt of wood pulp pai>er It is ex 
peeled that all tlu liiaiblmiv of this comiiany will he 
Install d and tin plant will is In full opcratlou by 
Iunc mil) lhe IIOICSH cinplcycd will Is a modlllcd 
inlphltc si clillv prcp*iied b> tlu company from bain 
loo There are right (tiffin nt stngcs In thi ntanutoc 
lure (I) The preparation of the bamboo by (bopping 
Into small pieces from one to two Inches In Rise (2) 
cooking or digesting In a dlgratcr with sulphite of 
cal liiiu < i washing with water II) bleaching with 
lowd r ot electricity and washing again (f) drawn 
thimigli a machine to iiiss Into the foirn of web (b) 
drying b> steaming (7) rolled by winding machine 
c r nil Into shecla 

Tbe pulp will be Hhlppcd lo Tapan in the form of 
rolls etr sin els where it will be manufactured Into 
two grides of im|Hr news and book On the Formo¬ 
san pulp factory and on the mills at Kobe where* the 
hntshcil liamboo product will conn forth mueh Inter 
cst will bi centered by the great paper Industries of 
t he w orld 

At Britain, In Westphalia near the altc of the Aluao 
fortrtss rmtid b Drusus In the year 11 B C waa 
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recently found a bronre vessel containing a dried black 
muss which Prof Kaaancr has derided to be Roman 
Ink The mass was found to consist chiefly of soot 
and tinnate of Iron It abut contained smaller qnanti 
ties of ferric oxide topper oxide clay magnesia 
gypsum lhosphoric arid carbonic arid alkalies and 
sand Those ingredients probably represent chiefly ac 
c Idental Impurities which have found their way Into 
the old inkstand but some of them may be due to the 
chemical action of the Ink on the bronze vessel The 
presence of an aromatic substances suggests that the 
Ink waa imported from Italy where the use of per 
fumed Ink was common 
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THE SEISMIC PERIOD OF 190 9. 

A CRITICAL CONSIDERATION OF RECENT EARTHQUAKES. 

BY LIEUTENANT JOHN C. SOLEY. U. S. N. 
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to HilHsh e iliinililn and In tlu Soilh AHunllt 

libitum On III mill tni| Hoii of ( oltiun (mill 
quid t s Ittli III s ( mt hi in 1 i ii net 1 till Me sin i lllli 
Asiatic Tink i Ittli IVutuiul Smyrna si rhuinus 
I’oilo HI o AiiiIhIiihIi md a toHl mini) explosion at 
\t w I mob 1 nu and 

Miitih \ I I lit iiipHiiii ol ynbaiima ol I ollinu lu 
Me Men nml l/.iho in Snlvndor tirth(|uak(H Kw In 
niinlii i i did litili d inniKi -lid MitiHpoth 

Apnl (ollim In nuplton lid purHupinktH llu i 
I hi limn uin Jht h rnihipiHkiH md i ruptlnmi In llu 
Niinu i imp. 

M i\ (in Hu ith l_Aht I in wih diHtuihnl by pul 
nitons i m mu un i \ti uudlti ry il t una full of the 
will] it 1 luflalo the nu i 1 1slmr lour red nbovo the 
iioin il md rilling ns iinub Ih low litli mithqiinkpH 
in Imi und (bill Hi nut mu! Mi uHlnn Jllh lu lowa 
Hull mu H inols mid Mis msln 

lim On the llli t iitlupinkPH inxerc nt Singapore 
mid siriu Hu mSuniiHn 11th i yloknt earlliqunke 
lu s utlutn rrmu and tlu Rlvhin ispeelnlly dis 
•ist i us ui Pi on n< t mil n option of Mount Frebus 

nl slim kn In tnilihln (nlltoinla Nt vndn and 
< lull coil mine cxplotdotis In Pennsylvania Tenetrlffe 
begun in b< distmbed 

Inly On the 1st Shoe ks nt California Kingston 
(minus md Spain with violent quakes nt Messina 
and Keggio, on thp 8th the earth way os covered a 


wider mu and were men doetiudlvc Shocks weie 
tell at klngieton Port lu Pilnei Lisbon Algeria 
I unis with hi tbinli si i wave m great wumh In ihe 
Ninth Allintle loth MMte eiunkiH In noithcrn Indie 
nnd e * nlinl Asia with mil mint cxphiHicins in Rus 
bid md spnin 1 th hIuh ks in Otennli (alifornli 
Lisbon mid Hoiitlu in (.res i I hi cllninx wns line hed 
on tlu hllli when tin M< \u in plnli ail was Unit id by 
t niinilx r of shoe ks e mining inuc h dam ige In Me xh o 
illy nml in Hu ililia ol llu st m or diutttro wlildi 
wiie nil <a i Ion si \ tltimngid down lo Ampule o wlileli 
wuh iiIhu ihelled by a Areal mu wive 

August On the J rtl sbuek In HiiHsli teluinbln 
(nliloinli Hunt I inlion md (ulnbili lllli a 
severe e n Itiqil vke* Ili Inpm tluoilgll Ihe ellHlilel which 
w is di \actnli d by tHrllumaki In He'll I »rli qunke ni 
Acapulco with i si IhiiiIc stu w eve along tlu whole 
Me xle ill iiuiHi l th Hiviii Hhotkti Ihtougli nortluih 
Italy 

SipUmhei llu inly part of Hie month nil e, iel 
except on tin y i Hi e one! ot Me vie n white ihe M«ut 
hi t wnyiH eiiiilliimd to ilo mile h diiinigc 1 ill Kllaiun 
Imi anu utlye - iel -Ith - Ill hiiiisihiIh ippeami 
in minibus Ith hilllhiiit nmorns in tin ninth and 
Houtli On tin ’111 u In nu lull us milk u lu bleu iii 
liiHiing nine horns iaiily/ed Ihe eiblm nil over the 
well III nnd It w is el Hiieli Inlenslty (lint eilth mag 
mm wen nmn snlinisly dlstiiibid Hum nn be feu« 

I nun tlu -lid to tin -elli nImh ks wen till tlueiugli 
Indian i Illinois MIhhimiii and kcntuckv 

(li lobe i —1 lily lu Hu nionili shoe kH wen I It In 
I lab ind Hun yy(is n mil nunc i\plcisiem In V\u h 
Ingtnn mil then lli« tin 11t was ennipirutln Iv quit! 
mill ih end of Hu mi mil On Hu . id Hun i is 
moth i tonkin lb Hlnim not n si me us the mu In 
Si pteiube I but il lull lien el with III opiiittonnl thi 
All ml 1c Olid Pie lib i abbs mil ol miny land lines On 
lu Kami eliv Mich ks wen t It lu Illinois Missoni I 
likmiHHH k niue I v li mu nun Stuly md tie hie bis 
ten -ith in unixplinud dhditthamc one Hired In 
llu Iiiilf ol Mexico lieu I iimlr ra whleli wis thought 
lo In v ill Utile and it the smile time a krellt sea wave 
swept in on th« went < ottbl On tin JKIU then we re 
hi ven sbiMks In licirilniii ( nlltoinla and southern 
Orikon and n knit mi wau olf ra|tc MindeKlno 
On tin iHt then w is i did native eonl mine ex 
plosion in Pi niisy iv ml i 

Non min i — I hiiii ih XIh to tlu 1 till i tremendous 
Htoim i age cl thienigh tin (iriuler AntllhH with elec 
tile Hlorms mil lotunilul inns Submarine cables 
imi ulfeited all thioukh tint Utitinry and tlieie 
wen giiiit sea w ms ul mu ii v |K)lntM A vole llib crup 
lion bekin on Hu isl md of lencilfi whnli reached 
inoimons pioi iiHiouh on thn Jith and Hudeltnly unsiri 
on the Jklb when Vi siiviuh h gm to nhi)w slpiiH of 
activity 

In Dili ii ion! (iiinln (nets ntnnel mil with idriklng 
iliaruesH (I) llu most icrtouH iltHluibamiH iw 
iiiried bclwien the Isl mul th the 1 .th md JOth Ihe 
Jilh and loth of e itli month (he wonet om s wen at 
Hu end of one month or llu beginning of Ihe next 
(Jl Ihe gieat <arthtpiaki b oeiuireel Januniy In Pencil 
April In llu knnipriinu Mine In southern 1 mini lulv 
In the Mexican plateau August In lnimii ( t \ol 
inntc nt ii | it Ioiih ore line el lantimy In Luzon \1 ire h 
and Apiti Mexico and the Knnu nmn luiie Mount 
krebus Heptembcr kilnuea November Tenerife 
(4) 8uns|K)tH appeared In March but they were most 
nunietotm In Hcpti mbpr when the solar promlnemen 
woo alKo nbscivod with auioros great magnetic 
Hteums oeenrred In September and October (5) Thu 
went toBHtu of North and Henitli America were visited 
by frequent sea wavew showing a genet at dial urbane u 
lu the Banin of the Pacific <b) The Middle Wuit 
or the I nited 8tateH wdB disturbed bv eaittuehocks In 
May Heptembcr and October (el- Local earth 
t hoe kn be (run in Tenerife noon after the sunepots bo 
gan to appear nnd In November soon after the gieat 
magnetic Htoims the eruptions began on the western 
Hank of the peak of r< vde and flip secondary cralem 
opened (linebarging acid lava which quickly changed 
to basic and tlu eruption smded almost as suddenly 
as It commenced 

The earthqrmkis the volesnie eruptions and the 
veimuk sea waves of the last three years have all 
occurred at nodal iKitnts on the main line of weakness 
hut they were not confined to any one locality The 
fact that they have occurred In so many different parts 
of the world at the some time Indicates that some 
central point is the origin of the vibrations while the 
synchronism between tho electric storms in the sun 


and the magnetle storms In Ihe earth joint to a 
soldi ntlgln ol the light lain whose pciutrntton is sO 
intense that lliei can desiioj the chemical eeiuilib 
iluui ol Ihe inigma ind whose volume Is so tnormoua 
that they e in IIikhI the he aye ns wuh light nt tlu two 
magnetic poles 

In tin* Urilbh eataelvHnis lure reionled which nn> 
mused by the lliinle forces ol tlu Inner wotld llu 
>■11111 pownni iigtni cits the tones in motion eon 
i rols I hell at I ion and quiets them igiin Volcanic 
erupt Ioiih an not matins ot ehsme they an movi 
me ntH ol tin e|e nu ms obeying tin laws or nature 
Vibiatlug milbwiMs itl no ncddml they lire im 
pulses Hint art sent pulsing Ihiougli the Im If of the 
IIHinsplii re intele i eonLiul of the same pownltil laws 
and with tli hiiiiii rliythmleiil monnieni that sc nils 
Ihe sen ivnies vibrating th tough the hydrosphere 
llu dues llu houtH an flx<d Huuughout the uni 
iirtie whin Home tiling shall be aicoinpllbhed os well as 
the rhythm bv whleh tlu movements aie regulated 
All ot t lu si wonderful op iiitlotm of naluie an pirts 
oi the evoliulvn ot a piiuiet In yylueli ihev limr t> 
i uh mini h (■ Haiti de finite lelulion 

llu mtur I liwh whiiii govern tlu iliiiutial rent 
ion or tin magma of the Intel leu aie so well known 
I ict llu re nn Ik no uiutitnluly about the results. 
It is known Hull fliloilnt llliolliu oxigen hydicigen 
eilleon i hi bon Hodtnni and snlpbui uui unite only 
lit eeiuin w ivs and with e< Haiti results It Is known 
Hmt Hu lav is of which ho mm Ii turn been written 
him nlwiys the lime < lienile ti I components dilTeilng 
only in llu pi open tie ns whnli ninke one acid and Hu 
other bamt and Hi it -sum times tlu dim h irge ol one 
yolcano ehnngy dining an eruption Horn ueld lo 
liaBle It lc known tint some vole mem emit hydro 
elileitlc otluiH hyelrolUuiiu md olluie hvdtcisulphurlc 
ueld gas It Is known Hull Hu gaBis ill sings and the 
bubbling steuni must iisull lieini llu reietloiiH of the 
miguia is hutely at they ilo In i hlust tuiniee oi lu 
a liboialriy 

Now It the natural laws an so ex let In regnrtl to 
Hip (hiinJcnl n n< turns IIipv iliuht npply with esjuil 
ixHflltude to the lunch wlun liny shill tiko place 
Owing to Hu I u I Ilia) sc isinle dmtuibiine e s in re 
eurieni idle noiuc im the lime lac ten Is most ImiHiitant 
in dc le rmtnlng tin ir Heqiunn Imt llu ihilbumal 
mmvmcnl Is sonutinns compile n(e cl and sounlltnis 
riguluUd by nnelianleal or ehimlcHl i onditlnns cans 
lug alii tuitions in the i by thin passing trom periodic 
to nonpiilndlc (hietiiiHems We may concede that 
certain eflccts will ensue from ccHalit causes at eer 
lain times bul then Is gennuJly an extern il btlmuluB 
whleli hns a mechanical ilfut on the cause result 
mg in rapidly (hinging pc'ilnds then is also pos 
slble an infinite virltiv In thi prodiutlon of vibra 
Hons dm to the ulatlvc chemleal Inti nelly of tho 
iiimpcminr foms ami tlilH |ihase is an Important 
lac tor In deti i mining llu pe rimlH Many of thu move- 
menth xx hie ti appear lo be non prrlodlr are merely 
complex nnd though apparently Irregular It will 
generally ho found that the components are periodic 
md orten the entire rhythm tilths out to he perlodli 

J rom a mochanlml point of view seismic movements 
nil bate a eh finite objut in relieving the Into]lot of 
tho larth flora the an uniulatod pioeluiis of comhiis 
ttou gas or slag duo In tho chemleal reunions and 
this offers a logical reason for the e hangos from 
iierloelH ot rest lo pciloil* of activity Judging by the 
enormous quantity of material thrown out by vol- 
cniiiss In eruption and by the tremendous accumula 
(Ion of gases escaping at the same tlmo, a certain 
amount of time must be neceaaaiy for recuperation 
During this time the reactions in tho magma go on 
under normal conditions and there Is no outbreak 
probablv because tbcie is plenty of room ror the ac 
cumulation of gases and of slag There are always 
minor explosions of gas which send tremors through 
the crust afld there are always the eontlnuous vol¬ 
canos relieving the pressure, but the> explosions gain 
in force and Intensity as their locus become mors 
confined reaching a climax waen them ts no longer 
any space Inside and they must find a xent 

From a chemical point of view reasons also ap¬ 
pear which make for periodic changes The processes 
of the magma are those of decomposition or degrada¬ 
tion to simpler forms aDd they involve a constant state 
ot change which state is followed by vartattoos In 
the gas pressures The oscillations of the high and 
k>w pleasure* of the Interior, with corresponding 
changes to temperature, exertiaa • eontixylllBg in¬ 
fluence on the chemical reactions which follow wy 
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change# In equilibrium There la never an even Ain 
tribal Ion of temperature or preaaure because the prop 
erties Involved aie going through a contlnuoun nerles 
of chemical changes in panning from on< aliment to 
anothor, an the <humical activity 1 m gieutegt at the 
lieglnnlng and end of a series vt« may look for two 
periodic variations in each series repeating themselves 
at fixed Intervale but on the Herles of cbomhal 
rhangen In practically continuous nonperiodic at nc 
cldental variations may be expected or varying dm a 
tlon and extc nt 

In addition to the mechanical and clumPal uasons 
for the periodic ltv we hud ntherc b> going back to 
the prime cauBe of all setfltnh activities the nun lho 
liberation or hydrogen gas on the Bun Is the cauHe 
of the solar promlnencos ond Humepots and flu libera 
tton of hydrogen gas on the earth Ih the catiM* of the 
caiths ciuptlona and quukeu Ibc connecting link 


between the two Is the ladto-acllvlty of the nun which 
Intensifies both the tmetrical tntigy and tin inag 
netlsra of the earth Whenever or whcitvci the solar 
encigv can he moat dtiectl} ttansinltled to tin earth 
ai oh■ tillul energy tin forte devclo|Md dlaturbK tin 
chemical etiulltbnum ot tin magma and Bets all the 
foicea In motion llu lmpilHomd gown liegin to x 
ldodc and the ettth stoima drive as violentIv thiough 
the ctuat as the lump alios dilvo over the huiIucc 
while theco Ih uliMohite ogle uncut In point of linn In 
tween th* pc noils ot the sunspots and tin pc rlodH ot 
ictive vultaiilHni on the eaitli 

A BClamli pit toil eout.uns tit i tile anil magnet I 
Moiina atiimpots and sol cr pionilninces inrllniiialti h 
ond eiupttnns The hn>t e \ploHlon of t period sets 
tin earth waves In motion I he c in mu at i cut tons 
commence the Innvl i nilmialu m painted Iroin tin 
silicon an pcieIpilatcd unit the slug permeated liv 


the Hteam bunnies liquid nnugle to flow I he liyiliu- 
gen cuts Its wav I lie neigh III h cnnels ot the old Its 
‘llll s 

New gas i x plosions semi (< ot waves vlbtat 
mg thiough the (MiHt iiloug tin llm ot wiuktuss 
which eeaih the suifnee in eltff e til tails ot the woitd 
nluiosl at tin same time hilt In teem tin immediate) 
intlliiine Ot the llll|ie lllllf. f It e It Mile utioe n 'll! 

eipeiud In difficult pmts or th woilil to throw off 
the slag enel gases the te nsl ell let til gist-. Is tr 
II vest hut if then Is no sue h e< It t th mis s MmncP i 

hi k me 1 fen t It weckmlng tin mist In i lie I ■ vllu i 

linns until it uu jMillil we lRe l thin tin minis 

till i ust MUM w iv ■tticl tlnll is l i it ulv sin w llli It 
hoiks tin wmlii mi ii ti| tlm no n tint u ike ih an 
Histeeiue ot individual udinn thi mm ot a voliutio 
tillering nve i th woitd ui the 1 iib.li ill ill t u t hi|uuki 
shill, ring a ity Is but tin niiiiinliiin ot a ]Htlod 


THE 


EVOLUTION 

THE ORIGIN OF 


OF THE 


NEOPALLIUM. 


BRAIN.' 


As fin result of the Investigations eairled on in the 
Muse uni of the Hnyal College of Surgeons during the 
last seventy five years bv Its enm« rvatens util those 
\ ho hitve drawn th. Ii lnaplintion dliectly or Indite ct 
ly fiotn the work done in the muse uni It has Ineoin 
poHslble to establish on a Aim basts the cilteila for in 
Htltutlng exact eontpn Isons of the stiuilurc of the 
htaln In the v at Intis ginttps of urtcbinta 
Tills annlvtiial work his now hirn cmlled far 
enough to jiiMtlfv tiH In attempting a Hvnthests of our 
knowledge of the evolution of llu e.reliral cortex Hie 
Hiieelal aim of such a ie Munich Is to Investigate the 
nnture of the fae tots and tb< (Ircutualume s whleli have 
Inought min being the neopallutni the part of the nerv 
hub system whirh more thnn any otliei Is te sponsible 
tor the kale Idoscnple manifestation of psychical ae 
ttv IIIc s and the possession of whhh has made the 
Mammalia what the y an utd given the m the dominant 
posltleni lie the animal kingdom 
At the very root of the vertobratn we And that petro 
uij/on lias a ten heal lie mlsplic n no larger than the 
olfattot) bulb of which It is little mote than an aptiend 
nge nitret mtvc liaets tsiut smeII Impresalons lute* 
almost every part of the surfaie ot tills hemisphere 
I he eerehrum at Its eomnee ne erne nt Is thus almost 
purely an instrument for the teiiption and llu eonsel 
enis appreciation of stimuli evoked bv cidotlfcrous tear 
tides, and in tho aocond place for ptovidlng the means 
whereby the physiological processes undulylng this 
state of e oust tnnsne ss may affeet tho test of the neivous 
"vstem and thiough It Influence the bchnvloi of the 
'nniprev ItBdf It Is just possible that even In this 
lowly vertebrate gustatory fibers btought up lo the 
lobua Inferior (of the foiobialn) from the terminal 
nuclei ot the seventh and ninth nerves maj make their 
way Into the primitive cerebral hemisphere hut II Is 
still unerrlaln whether the lobus Inferior Itself may 
not be the place where ImpreHslons of smelt and taste 
inept 


Kven In lYtromyzon then Ih some indication of a 
diffeuntlntlnn of the hemisphere Into a aupeiflelal coi 
tlial layer (tubereulura olfaetorlum) and a deeper gang 
llonlc pait (corpus atilatum) and thme lb also some 
alight tiace at the extreme dorsevmeslal edge of the 
presence of a small rudiment of the pallium The tn 
bore alum olfaetorlum In (he He Inch 11 assumes a doll 
nlte cortex like arrangement of cells, and Is now reeog 
nlrablc aa one of the receptive apparatus for olfactory 
Impulses coming directly rrom the olfactory bulb The 
corpus striatum does not receive any direct olfactory 
libers, It Is the port of the hemtspheie which receives 
afferent fibers from tho tuberculum olfaetorlum, and 
possibly also from mote cnudally situated regions of the 
brain—almost certainly gustatory fibers from the lolms 
Inferior—and it omits efferent fibers which pass to the 
hyitothnlamua and Indirectly Influence th« executive 
mechanisms of the body 1 a . Its functions find expres 
slon In the behavior of the animal 
In some of the Belachll the dorsal part of the heml 
sphere Is definitely franafotmed Into a cortical area or 
formal lo pallia] Is In Petromywm there Is still room 
for doubt aa to the exlstcmc e of any such structure, but 
when ws turn to the study of tbo brain In some of the 
sharks there can be no doubt of the c xlateme of a con- 
stderabla area of primordial pallium There Is every 
reason to believe that this palllal formation represents 
the undifferentiated rudiment of the whole pallium of 
the higher vertebrates Its mesial edge ultimately be- 
domes special tied to form the hippocampus, which In 
Upi higher vertebrate dose not receive smell-impulses 
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cllrirtl) fiom the olfadorv bulb but Indirectlv through 
the Inti run dint ion ol tin olfui lor} pi dumb him! tills i 
i ilium olfactoilnm on tin nnslul side and of llu pvtt 
form on the literal side iln hitcial i ih ot tin pnl 
hum i vi iitnullv dc vi lops Into tin pyilloim lob which 
coutinues to miivc olfutoty ImptcsMons dluit fiom 
the hull) Much Intel on onlv In tail when tin mam 
dial npisurs on the hectic tin palllal ana int rv unit 
between the hippocampus and tin pvtlloiin lots h 
comes spicla1i7.il to fotm th m opalllum It ti only 
tight to sac that the view nf thi niturt*of th ptlmt 
live pallium difictH loti Umint illy ftoni the v iilnu In 
terpt tatlons now being urged by of Hr t biologists 

Putting aside tin condition of afinrs found nt nil 
other Iihth>opslda the iimstdi inUeu of which would 
hi confusing unless thin wire time, to discuss Unit 
moiphology In sens ditull let uh took I »r i niotmiir 
tit the. bv iln of the Dipnoi In the mud fish tin coilcx 
like material limning the tills n tcliiiw-olt utnitom Ii 
comes highly aisclallAd and routes t nlitlv.lv cnotui 
otiH organ upon the bistl aspect ol tin tcitbnil he ml 
ipliere of whlcl It constitutes mon Ilian hull tin bull 
lho palllal formitfon nlso Isionus mote dlMliutl} dll 
IiiiiiIIhIm) Into a cort.x the latctnl pint ol which can 
now Is justly lc nned pvrlfoitn and the nnslil hippo 
cnmpal Thi fmnlxflhts lonn.cted wllli tin Inltn 
are c niliedih d In t mass of gangllunli liiitlu tin pern 
terminal bodv—whbb exhibits a functional elation 
ship to Ibc htppnrimi is analogous to that which th 
Hliiutc bcslv piescnts to the other cotilc cl anas In 
otliei woids it I a milieus of origin fit latg num 
hers of projection fibus whim pass down to tin hypo 
thalamic legion and tin nils of origin of this. (Ih ts 
arc probably under the Influence both of distending 
hippocampal (smell) flbtrs anil iscendlng tiaits from 
the lobus Inferior ol tin hypothalamus (piohahlv 

tttHtl ) 

leaving thi Amphibia e>ul of am mt and turning 
nt om step from tluv Dipnoi din illy to he reptiles It 
will be found that the highly developed tills re ilium el 
factorluni of the Pi] mil bus undergone a gnat ditnlnu 
lion In sl/e and an e ven more pronounced del. not at Ion 
In structure but the tot pus stratum and the palllal 
formation show a greed advance both In sl/e and In 
spe c lallrntlun or sti ui I nre 

Thpre an very dthullo re asotiH for tencting the 
views of Ramon y t'ajal as to tli homologv of th. 
mesial wall nt the n prill iu In mlAphi u an 1 oIm von 
Kupffers Idcntlllcutton of the hippocampus Not can 
we a<iept In Its i ntln ty tho tnt. tpretntlon >f thi limits 
of the hippocampal formation and of Its constituent 
imrts favored by ’Odlnger and Arldns Kappiis 

The hippocampal foinmtton of tli reptile Ih not 
broken up Into two poris fascia (lentnta and hippo 
campus »i Stic itrlitn as It Is In the mammal but Is a 
continuous lolumn of cells as the lectuier pointed ou 
In IS 1 ), hi opinion since confirmed bv Giuseppe Revl 

llul then Is no fullv dlffe rt nt late d fascia dentata in 
tcptlles hh Dev I belleves The hippocampal formation 
of a lizard contains cells analogous tn those or tin 
fascia dentata Intermingled \ Ith otlieis like thosi of 
the hlppocuunpus sciiwi strlcln and others again In 
termedlate In striictuie between thp two Thus In the 
reptile the hippocampal fnitnatlon Is caught a» It 
vere in tho art of diffi re ntlatlng Ultimately (In 
mammals) all the hippocampal eells vanish from Its 
mesial part having only dentate cells which form a 
receptive organ for Incoming olfactory Impulses and 
the lateral (dorsal) part of Ihe formation loses all its 
•hfcntats cell* and becomes a i hi rely associative and 
projection organ 

in reptiles the larger «l*e of the corpus striatum and 
pallia) formation >■ probably rclstod to the fact that 


manv union fihci ase i nding fiom tin optli tlnlnmus 
tniki tluli win into tli luinlpluti Tin nm arches 
of 1 ding t Willeuliig (.mil m llnlntc AtimsKap 
I cis uiel nth i hl\ mini II i|| in mo I like Iv thin 
thiHi blurs i ii iv ti rib imp) . .Ions timii llu longui 
cud (In e mine ous mens minimi llu iiiouth und pus 
sihlv ilso visunl Impulses 

’Ibis* (woiut gon ant fiti lime e rinlnlv ahtindini 
in the pmillnih ala unlit anil higlilv s| ilillznl hr tin 
if the hlicl In whl h Mi iiiipu*. Minium t iR s on m 
muuioiihlv i ilium d lui| oil u and slgnille cm mil 
eh vc lops ii long Ini s whhli dlv rgi wuhlv riciui tin 
attntn ol in mutt titan e volution 

In th. ccptile th ii Is no tin ti cinlllum hut great 
ecmfu lou In th re 1 itlons is pttiilueid biemiai the 
hit ml | ill cf tin p Hit cl 111 mill Ion is being ample nh 
ftlnnilnt el to e xpiinil liv the ntiv <1 this a nsoty and 
pe tlvvps visual lvl« ts The Iipidlv vvergiowltig voitcx 
I eoiiies h nt into the v ntrieulai euvllv to Inrin n 
1 si udog ingllonl (hut nallv eeutliilt mass whleli 
I dlinge t hi e ill* d 1 pihlimiuin 

In tli inime dlite mu Mois ol mammals th iiuiiiIh i 
und vittetv of tihiiiv nilliH which found admission 
Into Mu e leln uni he am e noimcutriv Inn ease el and 
led to v fmthe t sp ilnllzntloii of the palllal fotniatlon 
te suiting In the birth ol Ih mopnllliim n cortle il 
ui whet ill the sensoiv ini pnls s {nought to tip 
cerchrnl In mi ilnienloiigMi.se n w eh nine Is might be 
ice.lvid lie hi ndeel In cotihi lousni sh with those com 
lug fiom othc i sense otgaus met leave ImpusHlonn 
will It might In rimed is It wen In Mils tnitpallluni 
mid so Inline nee oth i sens it lolls unci slates of eons. I 
OCIMIKSS Hi some nihse 1 1 ii lit time llu n opilltnni lb 
thus (In otgnn of asm tnihe million 

It Is perhaps not d void ol slgnlli ante that the first 
apiecainnci ol a difinit tieopallltun niiiiilchn with the 
ti insfoini it Ion of the sktn ovc c tli whole surf ui of 
the bodv Into n highly s| eiallz el tnellli orgnn 

Ih tun hit evolution or the u <>| illitim In the M tin 
in (111 and tin tomcat inn nf mill and lonvnliitPin was 
nlso discussed sputa! sit css being I tld upon tin v iln. 
of the uniivthd collection ol In dins In the eiillegi mu 
MIHIl for the study of thin asp t of tin subject 

Mm ol our re mb is nu douliMe ss tarn 11 lai with whnt 
mi known us I* 'tin Itiipiila diops They ate 
merely molten glass which lies been allowed to drop 
into cold water nnd thus to mol lapldl) As a result 
of this sudden chilling thi eliop. me undec such gte.it 
mnleeulm Mcaln Mint hv hn iking of! the tail the 
entire drop I tedui.d to poutle r llu Inti tiwtl e tn igy 
of one of these drti|m his i«e c lit] v Ihcii wen keel out 
hv K I t]i In IMh Investigations In assum s a Rtc 
juts ilmp to Ih HplurPnl ind the tension tele mini 
in all sldps lie d duees the value 4 *> gm cals us u 
higher limiting value for the qiuintitv of hi it stored 
In the drop pei eu cm Rv nc asm tug the b tiding 
moment tequired to hunk off the point or (he chop 
when the lntte r is support'd on an edge th v Hue ol 

Ihe e ih me Put of resistance to b mllng Is Inline] to 
Is 40 S 77 (i the latter value ippioic hlng i hut for 
hardened Mini (SO) Tlurc (s doubtless a connection 
te tween th. extraordinary hardness of tin glass elrops 
nnd the Internal tcmdons or the energy Muted np 
( alnrtmctric measnr.nientR give the m an \ tin ootr 
(0 0(10 0 071) gm ml p»r gm of the diop fen the belli 
evolved on brusklng the drop The spe clip gnu tty nt 
the drotM v, Is 2'ritl I £ 'lot £ r illK) (hut ol the glass 
before, fusion, *j being 2 5201 («* ri 1 i 271) the 
panston «—(*- — »)/♦, has the \jIuc oouhuil 
0006070 The radial pressure nutssnty to ptodme 
stresses equivalent to those existing in tho tirojtte Is 
3 fU 9.6 atom. 
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<£ orrD&poiulcncc* 

SQUARING NUMBERS MENTALLY 

Toth) l illto >1 Ut Hi it ntii ii Amihicvn 
i Imve Ik t*n foi some Unit using i pilmlple In 
squaring numbers lntnlHlly up tu «« ui molt 

Ah tliln print 1 pit may Ik ii v. I hIihII lake ttat 
Malty of Hubmitting ll h\ lltni milling i temple or 
probltmH untl limn txpl tilling Hit prtn ipl We will 
take the iiuinbtiH 1. 01 run I ml ixt ot oiMj 14 

612’_ ( r l2 — - in HMHi | ill UI! 

11 

4*6 ( IM . «) < 1000 t l m _ (I »b 

In ixpluuatltiii we will 1 I / itpr h lit Iht number 
anti i tlx tllfTcitmt between lit iiiinihci uni lib tietr 
ist liiinilitfl flflv oi wlintiv r wt wish to tultulult 
from linn wt t to fomi the lollnwmt, equitlou 
12 1 12 1. 1. 
is I- U) (* If) I V — J til 
U I V) i ( r y\ -f U = j 

tj 1/ | y) .1. 2 l-r vi — 1 Olio y — 144 

Now suppose w< wish (o stiunir * oi b | t 
II — <M —. ) 100 (I — 1 11 

Lx I s - I nntl y — I 
r l» |- I I l r 6 2 r 

U I it) (J pi 1 U or 1 (r-1 |/» v 2 

i y bo !(• 

is U) t V ( I 1- pi 11 1/1 -I V I V + V 

which tfinals s 

Now Hiipiiom it wish to bt|iiliie I •. 112 -U. 

(JHl 11.) 

100 or 12 i loo 1 K — it St 4 
Now Bupjiowe wt wish to aiuait 4C It — ( 4b 

2 r U) x 1 IHIO 4 4i .0 Kill | ll II = (41 2 ) 

X 100 1 4 II. 2111 III n II = JtHIH 

IhlH prlnuplt tin iIhii Im usecl In extracting the 
squurt root hot not Mmeiiilly v i> iiIviiiiIiim emslv 
1 will oiih give mu ixunipl \ K III Iv Iohik c 
tlon we net that tin first flum of tin toil Is then 1> 
dividing by loon nntl nebllng - o wt rtf 1. ns thi 
Aqituic loot which wt knew is orr t in III the 
nitiiibi! r*uinlumr. In tlu squaii or I. Ot must tli 
(create r dlfftrtiue between tlu hull Irt els mil the bil 
ante ol the uiinilMi the inn nmpli it cl the pintle m 
ItecouuH 1 1 Hi nan *iin 

in dunce Ohio 

ACCURACY Of GAS ENGINE 
INDICATORS 

1 in tteiuruy of KHHin),liit tmll atom ws Im stl 
gated by* Pi of KrcUcilc \\ nutst ill M Inst M 1 In 
iccint tompainilvt IikIh of in oilhal and i spilng 
Indie atm A impt i ditttrllilmc these t sts won pit 
muted at tin llitipcol nut linn if tlu (unf Million of 
Me c hand Hi Engineers lulj 1*0) \ llupkinsem optt 

cal tndliaioi anil a ( rosin apiinn melt Hoi who ton 
net ttd to th two uratitbifl ot a sp lal \ shaped tit 
ting ho that both Indienluia win nt tb snnu time sub 
Jetted to tin pressure in the ennlm ei Uncle i The 
cylinder of tlu engine had n dltun t t of It InehiH 
with 24 Inch atioke and a sp eel of It It I M tarda 
wen taken stmultauitumlt with font llfltitni rtgula 
tlona of tin amount of gas admltt d glilng tut an t ffn 
tlu prtHsuies innniiig frim ”S to 101 pounds per 
Hqunrt Imh Minn illaniHiitH foi i h i nulatlon wtie 
thin iilolltd for tath I ml It atm hy »v inn lun the mill 
natta ot twelve or nmr stpuat iaids and tlu tmau 
tllngiuins of (lit two Indl limn foi tiili legulatlmi 
win rii|h rlmponed tint man th c t In. i tn ord< r to 
umipHtf lhim fht eoinpmthi n lilt s win found to 
he iinethallv loimidtnt within Hit turn (1 I pounds 
ptr RtiUHit tilth) of nuasuilny. and dotting th dla 
grams Tlu ninxlmum pmhsiii h inutile illv agre d in 
two of tlu four lists nntl in III otlur two tlu t rosbv 
iudlintm gnu the lilglul Indl alinn In on and tin 
Itopklnauu In th at In i the dltf nnet being about 4 
per rent of the total Initial ire-stum On the e x)ian 
aion rune Itu (wo Indientois hi. eed for the flint thlid 
of the atioki afle r wlurh tlu H tpklnsem gave a highei 
txpanHlon line reuniting In m an effcetlve pressures 
nbout t per cent highei Ilian given bv the Crosbv 
I’rof Huratall was of tlir opinion that nelthci Motion 
nor Int it la wan likely to at count tor this iwrslstsnt 
difference between the two «xpauston lime but was In 
ellned to attribute it to i slipping in its supitott of the 
Hat bar aprlng of the optical tndleateu ltle conolu 
hIohb are as follows Tlu ichuII of tluHe eomparl 
Bonn wlillt not an abnolute iioof of tlu accuracy of 
cttbii of the Indicator* Is tetlll Krone vlclmre that 
both are giving results mv dis to the tinth 
In Jhe optic Indicator tht lmitla Is eutalnly negll 
ylble that the two give results igre tug to withlit 
3 |ur rent of the mean pressure and verv ne lily thr 
name flgnrtH for the Initial pleasure Ih good presurap 
tl\e i vide nee that whin elthor Indhatoi ih used with 
the precautions which have been diseilhtd |The use 
ot steel wlio and phosphoi bionxe stranded win In re 
pluee indie atm cord nnd the tine of n heavy spring 
to uintrol the tension In Ibe wire Eu \ the n suits so 
obtained nre at least ns aerurate q* anv other measure 
mint made In euglne tenting —Engineering News 


SCIENCE NOTES 

Not tha least Important of the works of science Ib 
its «fleet in the pioinotlun of general peace Ah the 
nations are more clusoly linked together by the means 
of tranBportatlon and communication their Interests 
Ik eaim more marly alike and they do not easily 
1 lungi Into wars The applications of Bcicnii to war 
have at the same Mine made It more terrible and 
deadly so that nations do not dare to expose them 
stives lo tlu ehanee of physical or commercial extor 
initiation the re by involved If the development of thi 
ne roplane shall make it possible for a fast e miser 
like the I usltanla to be sent out equipped with 
ispld flying machine's which on catching the strong 
est battleship shall make It possible lo sail over her 
at too gieat a height to be shot at but near enough 
to dtop high explosives that shall destroy her war 
will be at an end The late Edward Atkinson enee 
stated that all that was neeessaty to end war was the 
Invention of a gun that should pick off generals at 
he adcptai ters ih the Hoe r shsrpshoote rs picked off the 
UiMIsh captains and colonels 

An English commission, which was apjiointed to 
Investigate the dsheiies of the North Sea has pub 
lmiud u rejmit ol experiments undertaken for the pur 
|hhi of Dating ocean currents at great depths which 
have no n I it ion to the siuface currents directly abovi 
the in A verv simple apparatus Invented by Bidder 
was used A staled glass bottle resembling a soda 
wnlir bottle but strong enough to withstand a very 
gieat (r s>uit was dropped Into the sea The bottle 
i ontaliud sufficient air to make It float but It was 
sunk bv attaching lo It a coppei wire of weight Just 
su flit lent to ovt ilialaiite Mb buoyancy When the end 
of Iht wilt tone he d the sea bottom the botllo wbb 
relieved ot par! of Ms weight and remained susiiended 
within a few inches of the bottom In this condition 
U was tirrled vlong like a bvHoon cn a drag rope 
ly the deep ocean turn III hath bottle contained a 
uquest lo the flnde r to re turn lh< bottle to a eeitaln 
iddresH with the dale and place of Uncling Twenty 
111 e e nt of the bottle m tauiic be d w ei re e ovet od Some 
were caught In Ashing nets and otheis were Btianded 
t ii the whole 

Mathematics Is (icbobly the most nilsunde istood 
cl all Iht sciences Huxley tailed It that science 
which known ntghlng nl ubseivatlon nothing of ex 
liilment ne thing of Induction nothing of causation 
lo tube 1 sum lent answei might be that she does not 
need to but a better one Is that It Is not tiue In 
tuition and induction have a great patt In all mat lie 
ninth ul iliac ovi lies as nil of the gnat matin niatielann 
ague Mathematics lias no subject matter but may 
be applied to anything that has exact relations To 
sing the beauties ot niullieinntirs to those Ignorant 
of that subject fs ns futile ns to pmlsa music to the 
tone dear oi painting In the eoloi blind The prcsl 
dent ol n gnat eastern university has said that the 
n niilpolntlnn if mat he math al symbols Is a mark of 
no particulu IntilleeInal eminence Presumably ho 
hud in vei tn d It lo the often npeatel ehai ,c that 
matlumat ich will turn out only what is put in we 
mav te( Iv that v title from Incorrect assumptions It 
cannot get correct tchultn It hns the power of so trans 
forming the data ns to revnal to us totally unexpse tod 
tiullis Witness the mngnlflcent generalisations of 
Adamw and Liven hr of Hamilton and of Maxwell 
1 liste ts no duuht that the Invention of the Infln 
llenimal ealculus has furnished man with the most 
ptiwerlul and elegant instrument of thought over de 
vised 

Onllsward, Hoag and Regular have described a 
method ot measuring the quantity ot water which ca 
(aims from the body through the lungs and the skin 
nnd have published some preliminary insults In 
subsequent experiments made in Paris and again on 
Mount Hlam upon three* persons differing In age 
height and weight they obtained results which lead 
to the following conclusions The loss ot weight Is 
less at high than at low altitude* The loss of water 
It. also less at high altitudes donbtlese owing to the 
Influence or cold and reduced atmospheric pressure 
The proportion wnleh the, lo*e of water bears to the 
total lews of weight Is always smaller on the mountain 
than nt thi ma level Home the Increase In the num 
her of ted eorpuscles In the blood which Is observed 
at great altitude* Is not merely apparent and doe 
to loss of water from the Wood The production of 
new red corpuscles appears to be the means by which 
the organism adopts Itself te the rare&ed air of high 
n ountains A study of the diminution of the quantity 
or urine at great altitudes was also made Urinary 
analysis revnaled a great increase In the proportion 
ol incompletely oxidised nitrogenous matter Hence 
the dysury of mountain sickness appears to be the 
symptom of a true aulo-lntoxlcatlon There Is, In tact 
a retention of water by tbc organism for the period 
of dysury whtcfc continue* during several day*. 1* foi 
lowed by a stage of profuse urination, a veritable nrim 
nr) crisis, which marks the termination of fatal cases 


TRADE NOTES AND FORMULX. 
Water-glass Mortar —Nix 100 parts of dried sand 
with 2 parts of lime which has decomposed In the air 
and 2 parts or powdered chalk or limestone, pass 
through a sieve and add 2 parts of soda water glass 
solution of 22 deg BO 

Marking Ink for Oases end Packages —Boll 68 parts 
of shellac and 65 of borax In 450 parts of water till 
thp whole is entirely dissolved Then add 65 parts of 
gum arable and remove the boiler from tha Are As 
soon as the mass is told add water to 780 parts and 
enough pigment until tho proper consistence Is 
reached Lamp black will make a suitable coloring 
material for cases and red or white for packages. 
The ink should be kept In glass or earthenware vos 
sels no other kind are suitable for this purpose 
Costing of aieotro-deposiud Iron.—A fluid for this 
purpose ran be obtained according to Varrentrapp, 
ly dissolving 2 parts of green vitriol in 60 parts of 
water mixing this solution wllh on« of 10 parts of 
neutral potaislo sodic tartrate (Belgnette salt) and 
adding 20 parts of aqueous ammonia By using three 
to foui Daniel]s cells or a similar battery, a very 
beautiful coating or Iron can be produced with this 
fluid Or dissolve 4 parts of green vitriol and 3 parts 
of sal ammoniac in 10 parts of water 
Wax Varnish for Masonry.—Take 4 600 parti (4% 
liters) of white Dammar varnish 160 parts (160 
grammes) white wax and 22 0 parts U% liters) of 
turpentine oil Caufully heat the wax In a boiler by 
means of steam so that It does not become brown 
As soon as It Is milted pour In tho turpentine oil 
and allow to cool When cold add the Dammar var 
nlsh If the varnish is too blight when dry Increase 
the quantity of wax First prime the wall with the 
oil then apply four eoatH of paint smooth and Anally 
apply the coating of varnish 

Outing for Oil ding, Redsstsg’s—This consists of 
hypaum dialk and glue but It requlros from six to 
i Ight hours to harden sufficiently to admit of being 
tamoved from the mold Efforts have been made to 
o\ei comt this disadvantage by adding alum and sugar 
of lead but no appiectable results have bten obtained 
by this means on the other hand a laptd hardening 
can be piodnecd by using potassium sulphate potaa 
slum blsulphate or iwtasslum carbonate and partlcn 
larlv ehromo alum The same effect can be produced 
bv lining the molds with gaure nr linen steeped In a 
solution of the abou salts 
Wax Powder—To prepare wax powder cut pure 
yellow beeswax Into very thin lamina; Spread the 
latter on a plate well protected from dust and leave 
them for eight or ten days at the ordinary tempera 
lure of a loom till all moisture haH dried off The 
older the wax the more rapidly does it dry a some 
what longer time thtrefore is needed for fresh wax 
Then pulverize an equal weight of entirely dry rice 
starch In a pore i lain grinding dish with a rough Tub¬ 
bing surface giadually adding the wax chips Care 
must be taken not to rub too rapidly oi to press too 
bird while rubbing Any portions adhering to the 
-Ides or to the pcstb must be removed with a sharp 
spatula All heat must be avoided the rubbing proc 
css is beBt is rformed at a temperature of 50 to 60 de* 
F Pass the powder through a line metal sieve and 
kee p It in a e lose d glass vessel in a cool place 
Wsshabla Drawing Papar— This Is prepared in tbe 
following manner Take any kind of paper and 
lightly prime It with glue or some other binding me¬ 
dium adapted for the purpose mixed with a finely 
powdered Inorganic substance such as zinc white 
chalk lime heavy spar etc as well as with tbe color 
chosen for tbe paper Then coat the paper treatod In 
this manner with water glass mixed with a small qtian 
tlty of magnesia or dip It In the mixture and allow 
It to drv for about ten days at a temperature of about 
77 deg F Sucb paper can be written or drawn upon 
with pencil chalk colored pencil crayon charcoal 4 
India ink and lithographic chalk and partly or entirely 
washed clear again twenty time* or more with a wet 
-sponge without undergoing any eeeentlal change It 
makes a good substitute for school alatee etc 
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THE REDUCTION OF ATMOSPHERIC NITROGEN. 


THE SCH6NHERR PROCESS. 


BY THE PARIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN 


Tiif new print is invented bv Ih Mhbnherr for 
obtaining iilltotis procluct-c limn ntniosi In ik nitrogen 
l» attracting i oiihIiIi i ilil* *iil»ii*U ii in 1 un>|)«* ut 
in<s*lit uh It h|)|ii iirs to lx nn Hriv in over iht pio 
icsses with which «i in familial I loin a HcientlfW 
Hi unipolar it Is of Inteics lit tin uason thit Or 
Schonhcir pmctn'ia an ilutlli an which Is vtiy long 
(in smin caws over .0 tipi) Such an an in capeti 
ally adaptid to produce nitrous oxide from the air 
I hr nlttoun oxldi la thm uhpi) in tin pupaiatlon of 
r<rtlll 7 PrH I)r Rchouhcire pi ocean Is uiw<d In a largo 
plant r intly mil d In \>i«a ut Kilstlunssand lu 
orilpi to tisr tin H\Htciii In n prinIleal wav Here 
tlun nri 'reeled thm an llinnets ul 100 horse 
pivnr mill making a total of 1 two home powti 

I hr winking ot llila plHiit Is now so siuiessful that 
nitnsur s are In Iiik taken In oimati the pioeesie on a 
still Inign stall I In lladiti Aulllin and Soda Works 
nfl udwlgRhafcn who own tin Sc him Inn preiccs* havi 
made an ngiituniit with tIn Nuiwtglan tirni who 
an o|nrn Ing the liliktl-tud and K)di protnw at Not 
toden in ordii to lonstiiut w Ui r |u>wir plants to 
gi ncrati iliilliillj li r both pnarsma I hi interprisi 
liitludtH thi Kiiul Itjukan hydrocletIrlt plant wlilih 
Ih now htilldlng ind width will list no lisa than 260 
(10(1 hnrM powi i with a total Innd of watii of 1 8U0 
frit ihi Hist hilf ol thi plant will liavt ten turblnpa 
ct l r (Mil) horse powii i oeh In addition to the electric 
plant thtie will he operated a large nitrous product 
plant 

The Schhnhiir prisiHH Is based on u stilts of re 
siarthts madi at the Hadlsehe Anlllm ealabllshment 
Hirkeland anil 1 vdi use nn are loinui by altcinatlng 
i iirrunl between two i leeltodts whlih an Is aetid on 
by an ult etr nnagnet Dy this airangement tho altu 
natlng current art la hlown bv tin magnet up anil 
down altemati ly so that It takes u vibratory move 
mint and spreads out In a luminous dlak is se n by 
tin eve The air Is lassul through t hi i hambe r ion 
'Bluing tin oi ind Is t tin I 11 nlltI oxide 

1)1 Sihdnheris method dlffere nm h ftom this It 
wna thought Hint such at should alwa>s bum In 
termittently nr II not lniimd tonltminlly thit It 
should txttule inpld vlhiatlons In tin alt such as In 
the altove nientlomd piiMiss The Inventor was how 
tvtr abb to piodun n gtindv an of great length 
with a hiavv alti mating eutrent Hi roniis a long 
ari In a tube but wm this an not of a special ihar 
alter the air euirent noiit along the tube would be apt 
to extinguish the arc Mr Bihonhin devised an in 
gcnloua way of sending the alt through the tube with 
out ihla iKissIblllty Ihe all Is lulrodmed ut the bot 
torn of the tube by a sit of tangential holm bo that 
Instead of blowing straight through tho tube it takea 
n splinl or wrew thread movement giving a gytatory 
motion of tin all from bottom to top Thi alt whleh 
thirn auriouiids the art dmi not blow it out but on 
thi lontrnry preiteets it fiom anv mntact with the 
sides of tho tube In this wav thi ari burns very 
Ptmdllv nm though an alternating uirrint Is used 
and thi are may be loeatid Inside of a nariow metal 
tube 

8ueh an ate can be nm In our engraving which 
shows a dtmnnslrating appatatus A gloss tube Is 
used to nvako the an visthh An ilntreslo la lexaled 
at thi hit tom and top Piping sends an air current 
Inin Ih low in a gytatory movement Both these tubes 
have thi same kind of are binning In them The 
method nt slat tiny, thi an In dlffiimt howevei In 
the left hind tube a spiial mitnllle strip la plated In 
side the tube Horn bottom to top The are starts at the 
bottom and runs up along the spiral until It teaches 
the top »hm thi lung an Is thin formed (is here ob 
served In order to statt tin small m nt the bot 
tom Ilf the tube a small spark gap is hr» between the 
lowir ebetiodi and the spiral hand so that the 5000 
volt alteruitlng rut mil can Jump airosa the gap and 
stilt an in Whin such an ari is fen mod here the ten 
rlon Is hullleleutlv loutnd si that thtro Is no further 
ptssBM oi cement nt IIiIh jiolnt After the ate has 
ilsui to thi top It leavis tin spiral and Is now formed 
enlliilv betwnn tin bottom ileetiodi and the upper 
nn til head of the tuts 

On the right Is a Blmllar tube whleh shows the 
method of starting the are attually employed In the 
furnaces In this earn a temporaly eontait is made be 
tween the bottom and top tin trades bv means of a line 
muni wiie In oidir to form an an A sort Ion of the 
lonimmlal furnace Is here shown At the bottom is 
thi main elntrodi whlih Is formed of a heavy eylln 
dor of eoppet tooled bv tInitiating water Through 
the < v Under in passed a movable Iran rod T the npper 


end of whlih Is used as Ihe actual elect rode for the 
arc so that this toil alum Is worn by use The wear 
la veij slight and Is inappnclabb In a commenlal 
plant The (ton rod Is pushed up by hand from lime 
to time In ordei to take up tin. wear Under the atlion 
of the are the Iron la covered with a laver of magnetic 
oxide ol Iron in the fused state and this Is volatill/pd 
but slowly for which reason thore Is no excessive 
burning of the Iran 1o start the art In tin Drill 
plait the lever IV It thrown which brings a metal rod 
temporarily In contact with Ihe electrode The an 
then mounts up along the side of the metal tube tf 
eurtoundlng the inteilor and thus icaebes the top 
Air Is idraltted at tho bottom through a si t of range n 
tial oik tilngs A In thi tube whleh openings can be 
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partially shut off by means of the sliding collar 3 so 
as to control the air flow When the air enters by a 
single opening It pauses up the tube In a screw thread 
form which causes the are to be somewhat deviated 
laterally This iffeet will be seen In the demonstra 
tlon tub* The an has a distinctly undulating form In 
practice there are used a number of similar openings 
ho as to give a very regular gyratory movement to the 
air and the alt current 1* better In this case Ob 
nervation shown that there Is now no deformation of 
the are and that It follows a straight line through the 
tube 

In the furnaces used at the Krlstlanssand plant 
which we Illustrate Ueie the aro has a length of 16 
fiet for tbo 600 hoi se power furnace, and for the more 
ueent 1 ooo-hoise power type It has a length of less 
than 22 feet The upper electrode ts formed by tho 
shits of the metal tube Itself tha surtoundlng tube 
being seen at MM Such an arc can reach the top 
of the tube or In other cases It Is formed near It at 
a point where the gases are very highly heated and 
become conducting to some extent so that the current 
• an now pass across By means of the eys pieces O, 
at Ihe bottom and O, and G, at the top we can observe 
the working of the nrc Around the npper end of the 
are tube Is a cooling chamber « by which the hot 
gases are suddenly cooled down to a much lower 
IHJtnt This quirk cooling Is essential for the good 
production of the nitric oxide Water circulation is 
given at D and J After leaving the upper end of the 
arc tube the heated gases pass down in a concentric 
■pace K& inside the masonry of the furnace and pass 
down Into the gas outlet a 

The fresh air enters the rurnace at the lower Inlet 
pipe b and first passes tip through the concentric 
spate L It being heated In Ua passage by the gases 
which am leaving the furnace At tha top It changes 


Its course and redestonds through the other tonten 
trie space hi passing along thi outside of the arc tube 
so tliHt It is luilhir heated Thus when It Anally on 
tits the tangential opeuings / of the an tube It la 
already well heated and thiB furthers the action 
within tho art tube 

The gases leaving the furnace consist of air and 
about t pet cent of nitric oxldi such percentage 
seemtnglv low being In fact one of the highest yet ob 
tained Such hot gases are then passed through the 
tub** of a bollei In order lo furnish steam loi use In 
comintrating the nltious products by evaporation 
The nitric o\lde changes to the reddish brown nitrous 
oxide when cooled to too to 140 deg C To prepare the 
nltrat'R thp gas la absorbed bv soda or lime In bub 
ponslon rty using Unit) there is foimcd a ultratt of 
lime whlth has a greater piopottion of nitrogen than 
usual and contains 18 per cent while Chill saltpeter 
has but Jfi per rent and thi Nottoden product H per 
tent Tho new product Is therefore superior as » 
fi rtillzcr 

RADIUM AND CANCER 

Tin R'vue genfrnlo des Selentcs of November 30th 
contains a lengthy and Important article by Dr UmtB 
Wickham on the therapeutic at lion of tadium on tan 
ier based upon observations made on 1 200 patients 
suffering fiom tumors half of whlth nre stated to have 
b*en malignant Dr Wickham himself has demon 
Rtrated recently In London and In Belfast the nature 
cf the results he has obtained and full reports are 
available In the Pioeeedings of the Royal Society of 
Mrdltine and In the British Medical Journal There 
fore thtre Ih no need to reproduce the details of Ihe 
article Ihe Illustrations In the Revue generate des 
Sciences are even more start ling than those which 
have appeared In tho English Journals iltcd The ap 
I earaneen presented before and after treatment an 
Ruch as will almost suiely <anv conviction lo all lay 
men whither hialthv oi buffeting fiom cancer that 
tadium con cure the disease Hut Dr Wkkham docs 
not write In a corresponding spirit of optimism In 
deed the only note of triumph is the phrase It Is 
di lightful to think that the whole evolution of radio 
therapy (the inarvelouB discovery of radium by P 
Curie and Mme Curie the construction of perfected 
apparatus thera]ieutkal applications) is almost en 
tirely French No one may grudge this full measure 
of recognition to the advances made possible In Paris 
on the biological action of radium by tollaboiation 
between laboratories of physics chemistry and pathol 
cgv Not the least measure of praise Is due to Dr 
Wickham himself both for his Initiative and for his 
achievements 

Persona who possess an Intimate knowledge of the 
ellnkal course and pathology of cancer will be less 
Impressed by the pictures of cured cases than by what 
Dr Wlrkham wiltes and what ho omits to refer to 
Ihi evidence of diagnosis and of mlcroaroplral strut 
lure is Imperfect The duration of the period of bene 
fll after treatment as well as the ultimate fate of the 
patients are tbe criteria by which the success of sur 
gery is measured but the evidence advanced In Paris 
falls abort of good standards In both respects Dr 
Wkkham lays no elalm to successful treatment of see 
ondsry deposits, he Bays severe cases ought only to 
be treated when the surgeon can do nothing and that 
It Is too early yet to say If radium Is the means which 
ought always to be employed A warning Is given of 
the necessity for caution In appraising the value of 
any new treatment and above all of the necessity of 
avoiding the risk of depriving patients of other treat 
ment which has proved itself superior especially of 
surgery 

The results obtained In Parts have attracted tbe 
attention of the world The hopes they have aroused 
have awakened yet greater expectations for the future, 
when larger quantities of radium shall be available, 
and the technique better mastered Meantime, ant 
withstanding Dr Wickham's caution the writer «m- 
slders a further note of warning is necessary. All 
that is claimed for radium Is s beneficial actios when 
applied directly to primary growths Secondary 
growths inaccessible to direct surgical removal an 4 b* 
accessible to radium la consequence of the restricted 
penetration of tbe rays Whether or not toast trill 
be devised for attacking deep secondary deposits—ibe 
very site of which It may be Impossible to determine 
—remains to he seek The setoal Injection ot emana¬ 
tion solution his met with no success Nor it the evi¬ 
dence that radium has a marked emotive action to 



Ha« 6 h la. ia 10 


SCIENTIFIC AMERICAN SUPPLEMENT No. 1784. 


768 


rancor tissue *0 strong at present as to arouse an; 
groat hopes from roro efficacious means of flooding 
the bod; with radio-activity In short radium does 
not sppesr to be natures remedy for tauc-er but an 
empirical remedy a 1th the same shot u omings as all 
other such In the rase of tamer In that the local ion 
dltlon alone Is atla<ked and the constitutional condl 
tions art unassailable 

That the body tan generate powets of Its own had 
ing to constitutional changes which onabh it to deal 


THE C H E M 


Amomi the present wonders of sci.mc none stirs 
the Imagination says Dr liritish Miulml lotirnal 
so powtilully as the doctrine that book fotnis of in 
sanity aie the Jesuit of a chemical change In thi 
blood The 111 tempti which we i«l n it nwki nthets 
feel on a bleak <ast windy dav or ftom want of 
sleep or because our digestions air out of orrlr r 
and rvirv stagr of drink from the happy letting liit 
or thought snd talk to th< n cling liomr and phjsli il 
nastiness of tin dtttnkaid and all tlu nightmares all 
attacks ol melancholy all <xtiavagann h of passion— 
they are all due to a chrtulral hangt In the blessl 
nr ting in the brain 

Hut go evtn Itnther back w« *u» hidden think of 
aurh raws is most ol us at om time 01 unotlici hnv< 
known 01 have watched 01 hav been Hen Is a 
rase of typhoid fevci and with other evident ot a 
thwngo In tht blrsid smh ns i high temp ratlin a 
rash pains In th< bones mil th« llkr tonus delirium 
and ttie patient babbits or tavts 

Here la a taiu ot InHut n/ i tho at it* stag Is pist 
but the path lit Is so odd so dlsniii w Hiving over 
hi* buslmss though h mul mt winy mid always 
saving that hr ought to hav< done mt u foi Ins wif 
and the ihlldren and then one day hr Is lust and 
iouud drarl by hts own hand Oi lutthcr hut 1h a 
rase of thronit alrolitlism here a rnsr of |iuu|sial 
manta bcieatast of manta ullu some tetrible sliork 
(hr inlstiy chcmhetiy all or them riumlutiy' Do 
wt not tnew within ourstlvts poisons whlth entei 
Ihi (htulatlon and pervade tvuy tissue of the brdy’ 
Vihat is tho difference, btlween a man talking nonsense 
under the Influence of wine or the infliunrc of an 
aiifsthetic and a man talking nonsense under tht In 
tliienre or the nolson tht toxins ol Uphold fiver* 
Or take tho lnatantr of toupniHiy lnaanltv after 
shotk Do we not all know ftom txptiknte how 
sudilru terror sudden be reave ment suddm Imppluess 
tan upset the lunetlons of the body til a tUtmltal 
wav Just as poisonous tood uiisets thtm and shill thi 
brain escape and not be upset with the rest ot the 
body’ 

This dor trim sweeps Into its net a wbolr legion of 
rases Otbu rases at present are outside the net 
lasts where the whole lifo has been caieful temptr 
ate (haste and uneventful (ases whore heredity 
and that alone seems to have done the harm Oases 
tor tbeie are some fool* who think of them as eases 
of genius Never mind at preseut what at present 
cse apes the net See what Is taken In It Was there 
ever such a haulf 

Nobody can doubt for a moment that the due trine 
of a chemical agent In many lorms of Inaanlty a 
poison or poisons a toxin or toxins brewed within 
the body has tight hold of truth Nobody can doubt 
either that the tieatment of some oases of Insanity Is 
likely now or In the near future to be advanced by 
woik done on the linos of this doctrine and on these 
lines alone 

As a matter of fact this < heroic al explanation or 
inaanlty la not so new as it sounds The substance of 
the doctrine may be found lu old medical books with 
their strange talk about groaa and peccant humors 
troubling the vital splrtts But for exactor knowl 
edge the doctors had to wait for exactor methods 
They could not formulate a chemical theory of In 
sanity without the help of physiological chemlstrv 
they could not formulate the chemistry of fever with¬ 
out the help of bacteriology and for bacteriology they 
had to wait flrat for better mlcroacopea and then for 
Pasteur In every age the doctors have been as far 
forward aa the age would let them go and no oppor 
tunlty waa given them until now to advance to the 
ground which they are now beginning to bold 

But a apodal charge la laid against them in this 
matter It Is said that they have been many of 
them, all along, cm the same track, a wfong track 
They have beiltved In mind as aomtthlng wholly dlf- 
fir rent from brain. They have clung to an old faith 
which la alleh to tdeaoe and has lost all Influence 
ant many schools of modern thought, that e man it 
Mt only a Corporeal being hut also a spiritual being 
•-free aod la ton* why independent of hi* physical 


iffeetlvily with tauter has been Abundantly demon 
titrated by mint <xp<tlmtnt In given tlrtumslantes 
loo pet tint of animals bearing transplanted tumors 
can t ure themselves The fatts awcitaintd show that 
the natural fortes of thi bod) tan co|>* both with sic 
ondary deposits snd with pilmary growths Though 
this totsiss of natinal mre Is not and may not spted 
lly be ilinldattd bM' 1 It Is not too sanguine an ex 
pectatlon to anticipate that ultimately It will be Thi 
mians foi (looking tht ravages of talien will is found, 


ISTRY or 


A CURIOUS THEORY. 


blruttiiii All thrlr Idias about liiRanitv have lit n 
tloiidtil nnd onliistd aid him ltd by this pun tv u 
ventlonal notion ot mind »■ sell ni real 
All along tiny hivi talked and written of Insanity 
is a dtBeab of the mind not as a disease ol the 
bnln and hav treated it In tin old days with ihalus 
tnd btiau estate outs in Inti i dnvs with klnilmss and 
i iimtlunH but ucvti with chemistry If only thi v 
Imil stmt d thirty >i its ago with the plain tiiilh that 
the hialll’nc it tea thought Just us (In llvti milt,tert 
bill what an infinite gill might now hi In th Ir hands 
whit a buidtn llltid fioui the woilel If only the v nod 
woil id it liMumty as th v Imve woikid at illplitlu tin 
and myxod nu should wi not hav by this time im 
until xln 01 a libtdd ol sonn uimiiii ixtuiet n am 
uni rapid euri Hut tluv Inti d to giasp lids sunpl 
tiet tint the uglils Hie imnlv Hie iisulli if m I iilar 
(hinges in th mhv in ill i it the hialn 

Now It ts tru Iti it the de t ns mam ef them have 
tonne d In this way uni most that i an t e said t < \ 
use I hi in Is Mils lint th v hit sliitud u wiv (, I 
ioni|am line m ippisid to tb |i s lit 

tviannv of )>opuliii i itultltwui Lit uh sic why 
P« Mini mat nniisni roughly Blanking Is Mu ireid 
that lief will self Bpiidual lift and all mi h wmds 
an uni h tin names it iimita! i roi earns anil th it 
m< iilnl pioe iBis aic ill lely the usults ol eiiehral 
pee sses Whence It foi iws I hat If only one could 
get ot the eci hiul p neissis git nt Iheni with cxuell 
tude by dims ei bv hypnotism m by suige iv on 
would g t at th uiisponeling mudiil 11 ess s 
Ih old fashioned doetoi «lys W lieu wi doe l rs 
ian do (hat d> It with i \a tltude du It with sit tv 
to the imtuni in I do It with a mini rod ill i suit I 
shnll be no tins il im d than suipitsed III to spiak 
more ace mate Iv I shall lu In my ginvc long Istm 
that and thi plissm snd th suipiise will oim I > 
doctors thin living Meanwhile i must d< my best 
vtth whd i soul11 r t hn And I sav this that t 
In m> famitv prutlu would la hindned more than 
helped If I took the 1 jsIi ion of oeksote mateilalmm 
Hoi one eas* of Insanity thi doetoi sees tw nty 
nuns of Miobi who me sun yit tieliav hoidi fiult 
some little Instibllltv lempoinrv e>r immanent of the 
i minis svst in Ihev sre sane hut each of Mum has 
at tlnus oi always his or hei falling a soit of fail I 
image oi haunting smse or sonic weakn ss whlih 
n irsed and ted up and stimulated might grow to e 
dreadful sl/c look at thi Hi tases If they (an be 
lulled eas s this multitude of men and womin going 
about the day* woik and the day s pieasuiIng sum 
useful members of society but none of them up to the 
mark Thun from them look onwaid to (hose lasts 
bo terribly common at the piiseni time tho legion of 
women with some mm among them neniei the eeigi 
tf danger those whern the doetnr used to tall hysltrl 
eal but now (alls ne ode but who (all tluiiiBilvea 
by a host of pretty names delteati overwoiked 
dreadfully Miiistilve lhen look onward to the very 
daagei odge to th» bolder land (ases the pool folk 
who are Just so Insane that they tannot still be 
counted me sane Th q and not till then look ovpr 
the edge 

The doe tor surveying this long crowd of his fellow 
creatures and (onHelniiB doubtless I bat he Is no men 
spectator but has a plate himself somewhere In tbs 
line seas no break onvwhere no suddm gap between 
perfect sanity and absolute Insanity It Is evident that 
the doctrine of a chemical agent at work In some 
cases of Insanity will not help the doctor here lie 
does not possess and never will a graduated seite» 
of antitoxins to treat all these people A doctor run 
ring about with an antitoxin syringe to cure 111 tem 
per little eccentricities and slight attacks of the blues 
would be a monster whom the State ought to catch 
and keep out of the way You must be your own doc 
tor That Is his message You must cure yourself 
No wonder that the doctor is a bit of a priest for 
here U the old sermon that the will muet bo exercised 
To the vast multitude of neurotic women a word ot 
two may humbly bs said here to Induce them to see 
themaelre* as the doctor sees thtm first the? most 
not think that the neurotic temperament la in any 


not by searching the Mirlttce nt the mrlh for a vege 
table iiimdy not the trowels ot the lartb for a min 
eial om but by following Mir definite elm that In the 
living body ItHilf foms mn l» elicited whteh effee 
lively combat the ilisinm I lit 11 that grid shall bo 
attained whin suiRtiy rails h Is unavailable relief 
may tw sought lull lantiot h gum milled bv iisorting 
to treatment with indium ill full imsHihllith h of 
which have mil vet ism tie It yied even lu Paris — 
Nature 


INSANITY. 


vvnv an vlelcnte of el viin as oi f grod hr (ding or 
f il It m < Wliuti v i II mi \ h tl is n 1 tint Nnv 
(inn s« ih In no m-iihc tn ol I lie an ouiplislinK lits of 
th n il lady It nevei w is and it n vc r will bi In 
d d it ir gi lug th otlui w iv 1 Illy years vgo a 
worn ill might Ik niiuotl and h! ill lx i lady Now tin 
do lot IiikIh in until womtn mostly In Mi huinhte 

walls of llii iiuony. Ills iiitlmts it Mu husptlal or 

at tin dts|N Usui v vi n mure ottm Mum In 1 islilnn 
old i in Iph 

Next th v in tiHt abhi i ns Mi yuy devil all Stint 
use ol (Hum oi ol m tnuilautx one hi tried on Mint 
dtsasllous milst Ihiy will g hr i diml teitiinly 
tie in hid ti w nai 

N xt Mi y must null mh i Mai Mi y m s|g illng 
the i pe ) 1 e llvih as w II ih th II v il A u ill h 
vein in Is a bit 

Whvt un hi gain Iv Ini neuroti t mpe ranimi' 
Shi his hill in III 11 might have tc n so mu h 

liapi it i Ih d x I r do s milled | Ity her but hi has 

no iiiilitiixin foi lur 

Ih u Is 1» 1) sum concludes out lonlemiroiaiv 
ene nntiiitxiu shi must hnw It will In henulf It 
Ir a Hpiiituil product not iliemhnl lei hnw II iiihiiv 
1 oph hive iicmirsc to bplrlliml me I h ids unknown tn 
se h ne This luavenly antlw xln is what we tall tin 
irow i of Mu will 

HYDROGEN TOP BAI LOONS 

Tin vt nil development of mi yimutles his suddenly 
i at il u demand for Him qtiatiMMis of hydrogen at 
a low pilii I oi supplying this d invnd lianee is 
at piesciit laboring under gieit dlsndvantagis In 
oiuiHrlRon with tirmany aid iv n with Italy In 
most • i rph tin lien li mllltaiy ballot ns nn me s 
shiIIv tlllid with livdiogcii obtained by tin old /Im 
and sulpliiini add jirixiss and lietieh aeiniiints who 
Mir htse nyeliogen are lonipelleel lo pty iwne tin 
pitee wlihh this gaa eonuuandR tn tenuauv while It 
is iiodroed In great quantities as t byproduct if 
tin iinnulttdim of soda by ihurdysis I ram i 
IWirhirsis only om elutiolyth soiln works but It Is 
ixiMitid thit the t laudi proiiSH of producing h> lio- 
gm will soon bt In prnetl al epilation This piee hH 
cf li i ttonal (onduihaMoii wus Ilrst applied tn air Mn 
I re duit la lug pure nltiogen highly oxvgi naleei all 
md I quid oxygen By applying the process to the 
Impure mixture td hvdi g i and carbon monoxld 
whleli is known as wai i gas and employing liqi Id 
air is a nfrlgnant It Is posaibh to stiiarati and even 
tn liquefy the hydiogiu of tin mixture When de 
xiloped on a prHithal scale the ( lauilp proems should 
fumlbh a ihiap and inpluus surply or hydrogen which 
could be ((impressed and tiansirortnl in stiel cylinders 

tn regard to the manufaetuie of liquid hvdrog n 
which has been eironeously innounied as I icing In 
commercial ope rat ten It should hi borne In mind that 
the neeessltv of employing Intense cold will always 
mnkt liquid hydrogen very contly The employ me nt of 
liquid hydrogen should then fore be restricted lo 
small quantlths for use (n emerge mips 

liquid hvdrogtn occupies only 1 sooth the volume 
of the same quantity of gaseous hydrogi n it tht stand 
ard pressure nnd temperature anil It can bi vapoi 
ired conveniently and as rapidly oi slowly as mav bo 
required by the admission of measuud quantities of 
air which will liquify and eauae the evairoraMon of 
corn standing quantities of hydrogen Hut In addi 
lion to the cost of liquid hydrogen whleh will always 
be high (except possibly In some districts abundantly 
provided with water powei) there is the very delicate 
problem of transportation whleh requires Mn era 
ploy ment of double-walled metallic vessels and the 
maintenance of conditions which are difficult to itallxe 
In practice 

Hydrogen can also be obtained from water rub bv 
another process In which the other Ingndlents of 
the mixture (carbon monoxide cailron dioxide and 
nitrogen) are absorbed by calcium cnihidi at a mod 
eratnly elevated temperature This proteas ne cording 
to its Inventor Is quite pi attic a] and furnishes a 
gas containing RS per tent of hvdtogtn with traeoa 
of nitrogen and methane —La Nature 
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TALKING ELECTRICITY. 


SPEAKING MAGNETS, SPEAKING IRON, SPEAKING WIRE. 


BY EMIL KOSACK. 


XtARi.t half a century has claimed clnec Philipp Kell 
first exhibited his appatatus fni I he electrical trans 
mission ot Hound. to wlthh lie xave the name tele¬ 
phone II) means of this apiiaiatua. which cumprlaed 
u trunainittei and a twelver, songs and InHtruiueutal 
music could Ik- transmitted satisfactorily, but for the 
transmission of speech II required fundamental lm 
provenientk. which wore Hist develoiied chlelly in 
Amcrlca and first assumed practical form In the Uell 
telephone Tnls InHtrutncnt consists of a steel bar 
mugncl. beat lux hi one end a small coll or wire, and 
mi non membrane stretched closely above the coll 
beniliiK pole When the coll Is traversed by an e-lee 
lib cue rent of rapidly fiuituatlng Intensity, corres- 
iHiudliiK variations In the strenxth of the magnet and 
Its attraction for the Iron membrane are produced, so 
that the mc-mbrttnc Is set Into vlbiations which gener¬ 
ate sound waves In the air, and pipeline audible tones 
Another important stuxo In the development ot the 
telephone is maiked by the Invention of the micro 
phone, which Is now employed universally as a tule 
phonic iiansmlttir The essential part of the micro- 
phnui Is an electrical connection of varying icslstancc, 
formed by I he loose contact of pieces of cnrbciu, insert 
cd In the clicuit of a few galvanic cells The resist 
ance of tin- contact and, consequently, the strength of 
the elec11le current vnry with the force with which 


In the transformer, placed In another room As a 
transformer is essentially un electromagnet, it follows 
that every electlomagnct and every permuuent magnet 
can be made to sing and speak under the Influence 
of a vibratory mlcropliums current, which causes perl 
odic changes in the magnetisation of the Iron or steel 
and thus produces molecular vloratlons which generate 
sound waves In tho sui rounding air. 

l’eukert found that even the large masses of Iron 
contained In dynamos can be thrown Into audible 
vibration by the weak currents of the microphone, and 
constructed a telephonic receiver consisting merely of 
a closod horseshoe mHgnot, enc ireled at one point by a 
coll of wire* connected with the microphone The form 
of ' sinking magnet" used In the writer's ex|>erlmenta 
Is shown In Klg I It Is a straight bar electromagnet, 
energised by a direct current, but canylng also u small 
coil connected with a microphone 
The writer found, furthermore, that the magnet 
could be replaced by a simple core ot ordinary un 
magnet Ucd lion This change greatly weakens the 
action which, however, is greatly intensified by laying 
a thin plate of any material on the upper end of the 
• ore. os shown In Klg 2 The plate- takes part In the 
vibration and enables a loomfnl of persons to hear 
music played or sung heron- the microphone- at the 
other end of the line In this experiment the entire 


of the sound waves which act on the microphone, 
entirely similar vibrations are produced In the wire 
coll ol the receiver and transmitted to the surround 
Jng air, as sound waves, through the agency of the 
broad plate attached to the coll —Translated for Scietc- 
■riric Aufhican Urpnisivr from Umschau. 

THE MEAN HEIGHT OF THE 
ANTARCTIC CONTINENT. 

Paw. W Mm’vakiii h gives the results of an estimate 
of the mean elevation of tin- central core of the Antarc¬ 
tic- land maos, based on the distribution of atmospheric- 
pressure and consequent exchange of air betwoen the 
two hemispheres, in (lie November and December num¬ 
bers of Putcrmann's Mlttcllungen. (extending Bpltal 
er's results with the help of Mohn’s discussion of the 
"Frara” observations, and Baschln's maps of the south¬ 
ern oceans, Prof. Melnardus finds that, whllo the mean 
pressure- (not reduced to sea level) Is 0 85 millimeter 
higher In January than In July between latitudes 0 
deg to 80 dug N, In tho aone 0 deg to 60 dog. B. It Is 
2 14 millimeters lower. In higher southern latitudes, 
as far as 60 deg 8. lat. the January pressure la 0.73 
millimeter less than the July, and from 00 deg. 8. to 
the Antarctic circle the relation la almost one of equal 
Ity Hence, allowing tor proportional areas. It fol¬ 
lows that within the Antarctic- circle the true atmos 
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Flu a HJ’KAKINO (’Oil, Flu 4-HJ»EAhlNO COIL OF W1BK 
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tin- carbon surface's are pressed together, and this force 
is sufficiently affected bv the fluctuations of air pres 
sure produced by apeaking Into the Instrument to 
cause varlullons m the current, which correspond In 
eviiy detail to the viliiHtions ot the vocal sounds 
Heme. If a Ilell telephone' Is inserted In the same dr 
cull Us membrane is toned in vibrate in a corres¬ 
ponding manner, and thus to reproduce tho wordB 
•qmke-n Into the microphone 

In uhaf follows we shut] confine our attention to 
the i.-cc-lvlng apparatus The Hell telephone, in lm 
plowd form, still remains ulmost the only practical 
t* lephontc receiver In recent years, however, several 
other un (hods of translating the currents of the micro¬ 
phone Into sound have- been discovered In I8tth Btnion 
icnind that an electric lamp will reproduce words 
Himken into u microphone, If the vibratory microphone 
cm lent is mi )>cr Imposed upon the uniform direct cur 
lent which normally o|>crates the lamp This phe¬ 
nomenon Ih explained by the variations In the tern 
IM-niture or (he arc, which are produced by the micro¬ 
phone ecu rent and which aie sufficient to cause vtbr* 
flons In the sunoundlng air, which are perceived as 
Hound The microphone current Is Impressed upon 
the arc, not directly, but Indirectly, by means of a 
Htimll Induction coll, or tiansforrm-r. consisting of an 
lion cole surrounded bv two rolls of Insulated wire 
title of these colls is Inserted in the circuit of ths 
microphone, the other in the circuit of the lamp 
The fluctuating mb rophone current In the first coll 
generates, by Induction, a similarly fluctuating current 
in the second coll, innneotod with the lamp 
Several experimenters with this apparatus observed 
that the telephonic reproduction of sounds sometimes 
took place when no luminous are was formed, and 
traced the soundH to the transformer The writer 
discovered that even the hissing sound which Is occa¬ 
sionally produced by are lipnp* was clearly audible 


absence of the disagreeable crackling noises produced 
by the ordinaly telephone was especially striking This 
form of uppaiatio. shows a certain resemblance to the 
old Reis telephone In which, however, the Iron Is not 
In the form or a lic-nvy bar, but In that of a thin wire, 
which is allmheil to u resonance chamber From all 
theap experiments It appears that a telephonic receiver 
can be constructed In the most primitive) manner by 
inserting almost Hn> coll of wire in tho microphone 
circuit, slipping the- coll over a hammer or other piece 
of Iron, and attaching a plate of any material to the 
iron Hence tho Iron moinbrano or vibrating plate of 
the Bell telephone Is entirely superfluous The writer 
has found by experiment that tho construction can 
be still further simplified to a surprising degree, it 
Is only necessary to apply to the ear a coll of wire 
connected with the microphone In order to hear faintly 
the sounds by which the microphone Is operated (Fig. 
31 Buch a coll, consisting of a few yards of Insulated 
copper or Iron wire, Is certainly the Btmploat form of 
telephonic receiver, hot to glvo tho instrument any 
practical value It Is necessary to attach to the coil a 
plate of Iron, brass or other metal, as is shown In 
Fig 4 The metal plate Intensifies the sound so greatly 
that when the Instrument Is applied to tho oar words 
softly whUpered Into tho microphone are distinctly 
audible This apparatus differs from all forms of tole- 
phonlc receiver now In use by the peculiarity that no 
Iron need be used In |ls construction. 

The action of this new telephonic receiver Is ex¬ 
plained by the well-known law of attraction between 
two parallel conductors traversed by electric currents 
flowing In the same direction. The Individual wind¬ 
ings of a coll of wire may be regarded as so many 
parallel conductors, which attract each other with a 
force which depends upon the strength of the micro¬ 
phone current which flows through them As the fluc¬ 
tuations of this current correspond to the vibrations 


pheric pressure must be 11 millimeters higher In Janu 
ary than In July 

Observation however has eo far failed to reveal the 
existence of ibis excess; the diminution of tbo south 
ward temperature gradient and consequent weakening 
of easterly winds on the edge of Antarctica In summer 
render it probable that, as In the north polar region, 
the pressure at sea-level Is actually lower in summer 
tban In winter Tbe discrepancy can be explained by 
assuming a mean elevation for the area within the Ant 
arctic circle, and taking —3 deg and — 26 deg as tho 
mean temperatures for January and July respectively, 
Prof. Melnardus gets a value for this of 1,328 meters, 
or. as a second approximation with temperatures —« 
dog. and — 29 deg., 1,360 meters, with a probable error 
of ±150 meters. Having regard to the proportion of 
the area known to be covered by sea, the land snrraee 
Is taken as 14 millions of square kilometers (Bruce 
and Krttmmel), and its mean height then becomes 
2,000 meters, with a probable error of ± 200 meters. 

Recent explorations suggest that this value Is not far 
from the truth, the covering of inland lee being, as In 
Oreenland, an Important factor. If It Is approximate¬ 
ly correct, Antarctic, la the Urgent mass of raised land 
In the world; It Is half as Urge again as Europe, and 
Asia, tbs highest of the known continents, has a mean 
elevation of lew than half (960 meters). The ac¬ 
cepted value of the mean height of the land surface of 
tbe World, 700 meters. Is raised to 835 meters, sad the 
mean level ot tbe physical surface of the globe from 
206 to 240 meters.—Nature. 


A foeWssttng phut is being established hr the 
Canadian government for Investigating tbe natural 
fuel supplies of the Dominion. As peat occurs In 
immense quantities In both Ontario and Quebec, an 
attempt la to he made to discover a method of using 
It successfully In gas-producers. 
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H. M. S. “LION” 


HER PROBABLE APPEARANCE WHEN COMPLETE 


Wr venture to give an llluelration of tlu Lion 
M abe will appear when complete If the published ac 
counts are right This vessel will be by far the moat 
notable war veaool In the world Slit will bo about 
700 feet long botween perpendiculars anil 8f feet 6 
inches in beam She will dfaplate about 26 600 tons 
and will be propelled by turbines of 70 000 abaft horse¬ 
power Her speed will be probably not far short of 
80 knots Her armament will following the all big 
gun principle consist of eight lZinth guns In four 
barbettes and all will be placed on the ront*r line 
As her secondary armament she will probably tarry 
sixteen 4 Inch guns On the whole she will probably 
be the most powerful vesBtl afloat when completed 
Unlike the Orton the Lion will probably have 
two tripod masts and In view of the fact that aht 
carries no loss than forty two boilers which have to 
burn coal enough to develop 70000 horsepower we 
have shown her with four funnels It may be re 
called hi support of this that the Mauretania and 
her sister of approximately the aame power have each 
four funnels and that the Invtmlbles which dt 
velop only 40 00U horsepower hate three Heme 
even with four tunnels If the same crosa set Uona 1 
area per unit Is allowed the Lion would In under 
funnelcd Theru is moreover the fact that tho use 
of four uptakes permits a more convenient arrangt 
ment of tho boiler rooms and finally that there Is 


EXPERIMENTAL BOMBARDMENT OF THE “JENA.” 


THE RESULTS OF THE FRENCH FIRING TESTS 


SiNtr the t xperlmt ntnl hombaitlnu nt of the Belle Inehgun in etch castniatt Th exploalt n In 1)0 hod I sts IK 1*. Inch 7" Min li It • Inch lObhllnth 

Ilk of the British navy at thi ommemeimnt of the Injured tht aft r pait of tht v #ml anti nffc ltd Its 1 Mlnh ml 1 I -4 In 1 l st IIh All >f th«H» 

piesent tentury no suth thorough nnd systematic fir flotation T ht latte i difett was unit (lied by tilling xttpt the I shells Wc.ro mule atul lung d hp e tally 

Ing tests have been (United against a warship In any Home of Hit tomiaitments with irk and the ship ww at the Qiucv arsenal In th ling range tiling whltb 

foreign navy aa those of which the Krnneh warship liought to h r normal wal i line t> tbt addition f n luded the xpeiImcnts hIi Us (akin fmm llu magi 
Jena was the target last year Tht numerous acel 1 allast Tlu filing tests we it icnflned to the fotwanl /tnes of the Sufficn and th lul s Michelet win 

dints which have befallen the French naval artillery nnd mlddli | aits 'tonic of the t is males contained ustd but as a pi riutlon against a dd nl (0 similar 

In rectnt years and In parthular tho unsatlsfattory tht rtgulai suiply of ammunlttin Tht Unmaiu ap shills wir flist discharged at tht t.uvriH proving 

lichav lor of the ammunition when stored on board and i aratus foi ontrolllng v s<ccl aid gun flic was In grounds 

lit the tiring tests of 1807 K had seriously Impaired (late Tht lighting Hysttm -is well as th aip&tatue. As was muitloiied at nt tie solulloti of tiu ptohltm 

tic tonfldenct of French naval officers In the efficiency for vintllativn ti which parti ulai alt utlon was to bt of ammunition was Hit pilntlpal object of tbt whole 

and reliability of their chief weapon A divergence of giw n on a uni of the danger from smoke and gas exyerlincnt U had hr n d Id d to abandon the use 

opinion in regard to piojectlka had furthermore been li battk w it In partial op*ration PnppetH repi of cast iron shells (obus i fmt » Castirrn slitlls 

mated by the rosults of the Russo Japan no war The muting men woe dlrtrllulnd about the vessol and charged with black powder had all end v ben aband 

Srtmenoff school demanded even of the projectiles of il gs pigeons and labblts weie placed in Hit tumts oned and the east Iron shells haigtd wtlh lucllnUe 

the htailest guns an explosive action similar to that und casemat s and in unprotett d situations At i hi h onstltuted a litrge | att of the ammunition of 

of the t elebi ated Japntu so shells which wrought suth first in It ro| hone e weie ailaehod to some of these mil the oldt r vessels wtr rogaid d us unreliable ou at 

havot at Tsushima while their opponents attached the nials fir tho juipose tf deteimlnlng the effect i ro ount of th weakness of the wall uf the shell and 
thief Importance to armor plert Ing power combined due d on the lotion of tbt hiart by exi 1 os Ions of Hhells thi resultant danger of bursting the gun 8t el shells 

with the maximum explosive action that Is consistent tut the results otlalmd were so meager that th In of two types win In usp armor pie re Ing shells (obus 

with groat penetration Heme a searching investlga stiunuuts w re mm l moved The boats wen 1 ft In I rupture ) thargtd either with black ixiwdtr or with 

tlon appeared requisite in order to restore confidante tl elr pla cs and tht bunkers of th part of thi ship to » or t pei rent if thtlr wtlght of nu Unite and semi 

and to avoid mistakes In the ammunition of new war which the attaik was confined w it filled vith coat nrmorplowing shells (ebuv rf * mi > uptur ) charged 

ships The Jtna which had been seriously Injured 1’ieparalloiiM ie innde for testli g tit utility of light with about 6 pn tent of in Unfit 

by an explosion In 1907 and was unfit for further armor around (hi smoke stat Its fie effee t of shots on The events of the Kussci- Tapani hi wai led to an 
sorvlte was selotled as the object of attack flieproofed wood tht eombu-ettbillty of ]«lnts t agitation In favor of Increasing the hnn,e of high 

Despite the strict secrecy which the French navy has The vesseh. detailed for the firing tests wer the explosive to 10 or If possible I or -0 p< r ce nt of tho 

maintained In regard to the methods and results of warship Suffren and th aimored t misers CondC weight of the projet til* oven th nigh this thango 

the experiment an approximate Idea of the firing tests and I atout he TrAvlllt The firing at long range should nectssltate a considerable diminution of Initial 

can be obtained from reports published in the French with which tht ex h rimints eon luded whs done by vtlenity Tht naval administration liowtv r Insisted 

and English press Ihe ^uffron an l the armortd e nils r Tubs Michelet on the necessity if high tiiu/cl velocity In view of tbt 

Tho original Intention waa to begin the attack with Thtse vesa 's eairied guns it the following alibers steady Incitaae In rang and thuefou regwdid an 

non-explCMtlvo armor piercing .hells fired from a dls and types imrease of explosive chaigt wblth Involves u d mast 

lance of 8 mUea or more but the Chamber of Deputies m ,,\ In the thickness and strength of the she 11 as imprat 

made this Impossible by striking off 110 000 from the ev,iH.ri icijm ti h \ «i t'rertfw t1cable lln administration also eonsld ml thi thief 

appropriation of 1120 000 which the Senate bad voted inch » i»m> r* lunr ace nd function of heavy guns to te the |K>n tratlon of armor 

for tha experiments An unusually groat practical 12 40 181,0 s,,frrPn S67 ' , and the destiuctlon of the vital parts of the ship In 

value la given to theso firing tests by the fact that the " 0 r ° 1,01 Juice Michelet 7 1 *« sldt the armor The exphmlv charge mih tabulat'd 

olJett of attack wax a comparatively modern warship 76 49 18nfi Cond6 276r In act udance with thtse views and was fixed for lhe 

Tbo Jena was launched In 1898 Her displacement 70 4j ,h87 Latou hnTrAvlllo 2B2f ne w sholle at 3 jer tent of tlieli wtight while an abet 

is 12100 metric tons Her armor Includes a water 44 60 1904 JulpH Mlehelei 3 116 lint incieas* of the charge was effected by inir iblng 

line belt of Crensot eemenUtton Steel varying in 04 48 18930 Saffron (ondf 2 817 the weight of the shell by about mi third Thus wan 

thickness from 18 * inches amidships to 9 t inches at 15 4 4>i 1887 Lat ourhe Trie ills l 501 evolved the new standard sh !' toon* alautiH) for 

(be bow and stern an upper belt 7 feet high and 39 85 1894 Saffron CondO 2 124 shlpe of the Danton elans which Is 11 talibirs 

from 81 to 4 7 Inches thick extending from tho bow All of these except tho 12 inch arc lapldrtro guns long and Is charged with 2 pei mil of m Unite The 

to within tOO feet of the stern casemate armor 7 5 a«' w 14 •««“»» *hril weighs DOR peunds and ontalme JO 

and 4 lnchea thick, a 86 Inch protective deck com The 0 4Inch CO-callbcr gun model 1902 6 provld d pounds of melinite (Instead of thi "48 pounds weight 
mander’s turret 117 Inches great gun turrets 115 for ships of the Danton class was represented hv a and 19 pounds charge formerly employed» tin ne\ 

inches and oommunicatlng galleries 8 Inches thkk 94-lncb 40eal1ber gun model 1801 (mu/xlo v.li Hv Minch shell weighs 484 pounds a d toitalns 143 

Her former armament comprised four 18lotb guns 2 624 feet per second) mounted on a neighboring lsbt i ounds of melinite 

mounted In turrets eight 6 7Inch rapidillre guns pro- on which were Installed also for the experiments or Another new projectile construe leet a- an expert 

t oread by 4 Inch shields In easemates separated bv the war depatlme nt aOitncb 28</j eallb r gun model ment is an elongatod 6 4 Inch site I shell (obus 

Ulneh partition# eight 4 Inch rapid tiro guns with 1MU (mur/le velocity 2024 feet per snond) Toi tli alourdt) having a length of I alUene and a 10 per 

281nch shields and twenty I8lnth isnldfiroguna dtae harge of i he < i esvt or I* shells of the coast art II cent charge of melinite The w n d parlment ha*. »,one 

Tht* s rnww t had boon removed but an obsolete lery and a battery of 64 Inch guns still farther In this dfreetlon bv supplying tho 94 Inch 

benty gun. waa pt aoed In each turret and an old 6 5 Tho following shells wore provided for the firing oast defense guns with the obus P chaigid with 75 


HIS IlMbsn M Hltsl (I VMS LHIIHDH LION -A lOHFOASI 
loom for the foui lit inly arguniiut against them frequently employed lb ctuiscis and even six—- 

is Increased taiget area but four tunnels have been Lnglnetr 
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pounds, or IT per root of lit weight, of cresyl. This 
shell Is designed to be discharged with a low initial 
velocity (I .KOI) to .'.000 feet per second) against the 
parts below the water ltnc Former firing toMs had 
iuuHed It to be regarded as unfit for naval ammunl 
tlou, tic-munc of the low Initial vclntlty nmwHltated 
by the high charge or explosive 

Hindis of all the t>|>es ilesi rlbetl aliovc- ex<ept iast 
lion shells iliurgcd with melinite appear to have been 
tits* liHrgetl against the “JenH " They were Ignited by 
Htardatlon exidoders. of various Fremh nud foreign 
t mikes which were plated nt titc l wise of tin project lie 
and o|H>rated bv Its lolatlon The new Watson ion tad 
exploder, designed to update on stiiklng 1'0-Inch 
platis. was usid with some of Die highly thaiged cion 
gated and ’l’” shells 

Tin Itilng tests wete lundinted uvntiary to the 
oilgltutl plan, ihlefly at vuy hhoit range, although 
five 1.’ huh and Iwinty smullct shells were finally die 
i lunged at long tuuge In genorul, the altar king ves 
sel was amhored from 1,000 to 2,000 feet distant from 
tin* “Jena,'* and the tiring charge was i alenlnted to 
give lho shell the satin llnal velocity which would 
have been produicd bv a full i barge at the distance 
of 20 000 feet, the long range mentioned above As It 
was deslted to hit, In each case, a predetermined small 
putt of the ship, the greatest possible rare was taken 
In aiming In consequence of this, of the elaborate 
examinations made, and the numerous precautions ob 
solved, only front two to four shots wcie usually fired 
In u day After aiming, the gunners abandoned the tur- 

II t or casuumte, and the gun was discharged eleetrl 
cally fioni a neighboring inriet The ship's lotnpanv 
remultud ls-neath Du probative clerk the aiumunlDon 
< I mailers were dosed aild the firing piece was coin 
plclelv isolated from the ammunition hoist and the 
maga/lnc Similar [ii m nut Ions v t>ri“ nbneivod in the 
disthargt or the "l’' shills by the land battery 

Kach bhell was idiotographed an It left the gun and 
us It struck the “JetiH,' and after eadi shot a new dla 
g'am of the “.fenn'' wns made, on which each hit was 
nmtkcd In while, red or green, an ending to the size 
ol the shell 

The fitst setles of experlmenta was conducted In 
August and Hcptcmher bv the aimored i rulsers 
’Vontlfi" and “l*atouche Trdvllle," with 7 ft 6 4 and 3 9 
inch shells of wltleh only the largest were used ngalnst 
heavy armor An attack of the land liatlerles, In Hep 
leniber and Oetnlvct was < nt short by the sinking of 
the bow of the "Jena" bv a ‘M tin It shell The leak 
was stopped and dm lug Dirts weeks the '811(11111 

III tinkl'd every armored part of the "Jena" with the 
new standard and other 12 Ini h Shells A delay of 
four days was mimed by tint damage intilded by one 
of these shots 

III November the Mqici at rue hue was attacked 110111 
land, with It i liu It ' l*" shells The firing teats at long 
range followed, and the expel Intents 10111 Ittded, In Die 
latter part of Die mouth, with tests of Die Watson ex¬ 
ploder. attiuhed to five « 1 inch and six 9 l imh shells 
According to French louinals more than .100 shells, 
of all calibers, were fired at the "Jena ” The experl 
ments weie tetmlnated bv (he exhaustion of the appro 
prlstton They «annnt be lemuned vetv soon as the* 
lb fated vessel was wrecked l>y a Morin I11 December, 
and sank In five fathoms uf water 

In regard to the results of the exp< rlinents, tin ui- 
eonnts given bv Frem li newh|mi>eis ami tcihuunl Jour 
nals are Incomplete mu! not entlieiy accordant, but we 
will nttcnvpt to sclis t t hit fly from I-e Montieur de la 
►lotto 1st Vie Maitliini et Fluvlale, and Is* 
Yacht the most probalile data Tor etItlelfcin and com¬ 
ment 

The <HSt lion shells chained with black powder 
ap]s>ar to have made vetv laige holes tn the platen of 
the "Jena," owing to the gnat number of fragments 
ptodtucd on explosion 

Ah no reinirt of the behavior of eastlron shells 
chatged wltl) melinite Is published, It may lie Inferred 
that these she Us whlih had nhcadv been condemned 
tn principle wcie not vised In Older to avert, as for 
as poshltile. nil danger of bursting a gun as such an 
incident would have twin a serious obstacle* to the 
tesloniDuu of 1 onlldenee, which was one of the main 
ohleitH of the ex|«»t Imcuit 

The minor pteic lug shells cbarged with black pow 
dor showed good penetrating <iualiDi*s, but the small 
number of their fragments- live at most—mn<lu their 
subsequent destructive effects unsatisfactory. 

The armor pien Ing shells lontainlng 8 or 3 per font 
ot melinite bursting into n much larger number of 
pieces, produced a correspondingly greater effect In 
vide Die armor, which they were equally aucceaeful In 
lienctrntlng 

The excellent |«*rfoimance of the semi armor plow¬ 
ing sheila, containing a fi per cent charge of melinite, 
Is emphasised In all of the reports They easily penc 
trated atmor of a thliknags greater than half their 
diameter, and, even when striking at an angle of 40 
degrees In the normal, they showed very good njmor- 
pieuing qualities In exploding, they caused remark 
side destruction. 


The new standard shells (oftue alaurdxt) charged 
with 3 per rent of melinite likewise gave very good 
results. Although an Kngllsh report stales that the 
12 Inch shells failed to penetrate the 12 0 Inch amid 
ship armor of De “Jena," a French journal regards 
ns proved their ability to penetrate, in normal condl 
Dons and at a tangc of 1(1,000 feet, rementatlon steel 
armor of a thicknesa equal to their diameter Tho to 
tardatlon exploder worked perfectly, so that the shell 
always passed completely through the armor before 
exploding, and the exiilosiou produced astonishing 
effects. The Vie Maritime mentions a rumor thaJ 
some of these shells turned over In the air, but accord 
Ing lo the Moniteur de la Flotte the obm t alourdt 
has Diorcmglily pioved Its usefulness and requires 
only some Improvement In detail. 

The elongated shell containing 10 per cent of melt 
nlte (films alliinyis) which were designm! foi the guus 
of medium caliber of tile vessels tn eoutse of construe 
Mon, apparently failed lo fulfill the hopes entertained 
of thorn At least, they did not produce the fearful 
havoc described In Szc menoff’b at count of the naval 
hatthi at Tsushima They worn shattered against 
heavy atmor and exerted no destructive action They 
penetrated thin plat.** hut the icutnrugal exploder 
came Into action too late Armor of medium thick 
liens caused them to explode, but no destructive effect 
was produced behind tho armor The now Watson ex¬ 
ploder wbh probably designed esiieclally for theae pro 
Itctlh'H, when usc>d against the superstructure and 
other unprotected parts, but 110 rcisirt of the perforin 
nnee of thlB device has lieen published 

The ' P” sheila of tho coast nrttlleiy. charged with 17 
|H’t cent or 7 1 pounds of ciesyt. also proved unsat is 
factory for similar reasons 
These experiments appeal to proce that thin armor, 
which can lie pierced bv shells of medium caliber, is 
worm* than useless It causes the shell to explode, and 
thuH spreads destruction behind it 11 follows that, 
Instead of making the thickness ot armor equal to the 
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callbei of the guus behind it nil vital parts, Including 
th*’ intermediate bnttciv. should be piotected by heavy 
nrmoi In otder to assure auffleteut penetration, tho 
explosive charge of shells of medium c alibi i Hhould 
nof exceed 7 per rent of their weight TIDh Is appicixt 
tnatc’ly, tho charge of the Heinl-armoriilercing shellB 
used In these expellmenls, which proved that armor 
piercing power is cuv greatly diminished by Increas¬ 
ing the cluugr of explosive from li per cent lo 10 per 
cent of the weight nf the projectile 

The explosive action of the armor piercing shells of 
all types proved eminently satisfactory und the Vie 
Maritime and other Journals concede that the explo¬ 
sive’ charges demanded by many French technic laus 
are execsalvn, as the effec I produced behind the armor 
depends more on the armor piert-ing power than on 
the quantity of cxplcwlve H/etnenolfs description of 
the tremendous havoc wrought by the Japanese shells 
Is regarded as an exaggeration The re Ur elation ox 
plodors used In most of the ex|a<rlraents worked excel 
lcntly in connection with armor piercing projectiles, 
but they proved to be insufficiently sensitive for tbu 
shells employed against Unprotected parts, and espe¬ 
cially foi shells with very high charges of explosive 
For Hitch uses better results are exported from the very 
sensitive* Watson contact exploder. 

According to some reports no lima were caused by 
the explosion of melinite shells. A* the melinite shells 
used In thv French army do canse Urea, this statement 
suggested the question whether this negative result 
wns due to the character of the exploder nr to the fart 
that the melinite was poured Into the naval shells in 
liquid fotm According tn other reports, however, a 
6.4 Inch shell, which struck a turret of the "Jena," 
started a conflagration which kspt the turret red hot 
for an hour, and a 7.6 Inch shell fired the ammunition 
in a casemate The last-mentioned occurrence leads 
some critics tn demand the removal of the emergency 
ammunition from the casemate*, but Le Yacht ad 
vise* Its retention at the commencement of an engage¬ 
ment, when a rapidity of firing Is demanded with 
which the apparatus for conveying ammunition from 
the nmgaxlne I* utterly unable to cope. This Journal 
adds that adequate protection against fire can be se¬ 
cured by a well-organised system ot extinguishing fire 
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and the removal of all combustible materials,-and ex¬ 
presses the opinion that the numerous fired and snffo> 
eating smoke experienced by the Russian ships In the 
war with Japan were caused cbdefly by the distribution 
of coal throughout the entire vessel 

in most cases the animals confined on the “Jena” 
i scaiied unharmed, unless they were at ruck or burned 
by exploding shells Examination of the blood of tboso 
that wen* killed showed that death was caused by 
wounds, and not by poisoning with explosion gases. 
The "bombardment with carbonic oxide,” described In 
leportB of the Ruttao-Jaiianese war, waa not manifested 
lit f he French experiments. 

Front all a<counts the damage sustained by the 
"Jcua” was chief!) Internal and not conspicuous from 
v Ithout, as tho holes were little larger than the shells. 
This statement includes the holes made by the very 
highly charged sheila, when used with retardation ex¬ 
ploders The results of the experiments with the Wat¬ 
son contact exploder are not known. Le Yacht as¬ 
serts. however, that the casemates and turrets were 
odiously injured 

Especially worthv of note is the statement that the 
apparatus for communication between different parts 
of the ship was made inoperative by the shocks caused 
l.v the first hits A shot which strut k the lower part 
of the armor la-lt broke electric wires on the third 
deck above Hence it Ih of the utmost Importance to 
Uie the first shot, and It is also desirable to train the 
gunner* to Independent action, so that they can dle- 
I ense with directions in an emergency The steam 
and other pipes were greatly damaged by ahork, which 
also loosened many rivets In tho frames of the Bhip 

Ho far as Is known, no accident occurred (luring 
these’ filing teats This fact Is very properly acclaimed 
by the Fremh Journals as ono of the most Important 
nnd gratifying results of the (’X)ierlment, because It 
will restore the confidence tn the guns and ammunl 
turn w-hlch had heen seriously Impaired by the fre 
quent accidents of recent years The semi-armor- 
pieicing shells containing 6 per cent of melinite, and 
even the new sIuUh with 10 per cent of melinite, may 
now lie regarded ns safe 

The lessons of the ex|ierlment will bo applied at 
cnee to the armament of the protected warships, each 
ot which will have a main battery of twelve 12 Inch 
guns mounted in double- turrets and using the now 
standard shell (ubtis alouiitxx and a secondary battery 
of eighteen '* 1 in* h rapid Are gwiH. The secondary 
!<attcry ih designed to ward off nocturnal attacks by 
torpedo boats, ami also to demotullse the enemy In 
battle by their rapidity of fire nnd to injure vital and 
vulnerable parts bv chance hits The armor of all 
lmportaut parts of the new ahl|» will also bu Increased, 
In accordance with the results of the firing tests, al¬ 
though not to tho degree* first contemplated In order 
to Hvold too great increase In displacement, the parts 
requiring protection will lie concentrated as closely as 
possible The gecondaiy battery will be mounted In a 
central casemate with H 7 Inch walls, which will also 
protect the smokestacks —Translated for tho Sen \ 
line Amlhic c\ Simivnxr from Marine Rundschau 

A HOME-MADE ENGINE, STOP. 

By EJdwabii T. Dixxh 

Sovir time ago the writer happened to be In the 
engine room of a manufacturing plant, when his atten 
tlou was attracted to a rather Ingenious device in the 
way of a home-made engine stop. The engineer ex 
plained that from some cause the engine had run away 
several times and In each tnstanco disaster was nar 
rowly averted. Accordingly, he had sel about to pro¬ 
duce an automatic engine stop at small cost The ac¬ 
companying sketch gives an Idea of his apparatus. It 
lb reported to have fulfilled Its function faithfully 
several times. 

There Is a detachable drum fastened to the throttle 
of tho engine with enough sash cord wound on it to 
correspond with the threads on the stem of the valve. 
The cord is run over pulleys and connected with a 
weight of sufficient size to uuwlnd the cord from tho 
drum os Jt descends, thus closing tho throttle Ordi 
narlly the cord is wound on the drum and the weight 
euspendert at sufficient height entirely to shut oft steam 
in its descent The drum comes off for starting and 
stopping and is placed on a book out of the way. 

The scheme for releasing the weight Is that of a 
sliding bar, one end of which Is caught under a pin in 
one edge of the pulley directly over the weight As 
It is barely caught, an endwise movement of % Inch 
will release the weight The othet end of (he bar is 
connected to tho upper end of a bell crank which Is 
hinged at the elbow. The longitudinal arm of the 
bell crank is in contact with the stem of an ordinary 
flyball governor, which In turn is connected by a belt 
to the engine shaft. The stud of this governor Is ad¬ 
justed so that It will not act until the engine has roach 
ed a speed beyond the range of the regular governor, 
at which time the stem is passed downward, causing 
the weight to he released and a prompt shutdown la 
the malt,—Power and the Engineer, 
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SILK. INDUSTRY.—I.* 

INTO SILKEN FABRIC. 


BY W. P. DREAPER, F.l.C. 


In the French Exhibition of 18X9 Count de Chanlon 
n<t exhibited his now will known iirotrw of manu 
fm luring filaments of nitrocellulose by squirting col 
lodicra under suitable conditions Into the air 1 he pro¬ 
gress fiom this early in eduction of highly inflainma 
ble filaments to the present production of the large 
output of artificial silk manufactured by this process 
which exhibits none of these inflammable properties 
nnd resists the disintegrating action of water has been 
achieved by caieful rescan h Today the production 
of the material by the oilginal method starting with 
a solution of guncotton has mot with signal success, 
and even in the absente of any competing process 
would havo lid to the building up an industry of a 
permanent nature fiom which the textile Industry 
ginetally would haw derived much benefit This pio 
cess of manufacture mav in time get the way of most 
origin el processes and give way to the more direct 
methods of late r date At piesent It Is responsible for 
about SO per cent of th world s output I have be cn 
Info-mod In the Elbetfeld Dartneu district where 100 
000 kilos are worked up every year tin' for some 
manufactures the nitro-pioduct la absolutely essen 
tlai while for otheis the newer products ait of moi< 
value If time pioves that this Is a noimal condition 
then thi mere tool of production will not be the only 
determining fue tor In the situation 

Any way It Is patent to all those Interested that 
hie t economies have bee 11 < ffeeted 111 this process inoi 
ispeelalh In the recnv ly of th solvents and their 
leuse In the rapidity of ptoclmtlem and In other ways 
of whleh no one outside the actual woiks can havo 
definite knowledge 

Of the proeihbes whleh have sunived to this Indus 
tilal stage the three systems called respectively the 
nlttocellulose the cupioainmonlum and the vlseuse ones 
may be specially mentioned These liave been so eon 
(rolled that thev now pi oil me a marketable pioduct 
which (s In such demand that delivciy ean only be ob 
talncd foi the see one! half of next ycai at the earliest 
This lattci point ts an luipoilaiil one foi It is an in 
ideation that the newly rounded lndustiy is bBHed on a 
ronulne demand 

Thest yarns w leh lange In sl/c fiom 100 de nlers 
upward are not adapted to the mnnnfae tuie of such 
materials as an* prepared from oidinar} sll flheis of 
ftoui IS to t2 denims or even upwacd but they enter 
I ito a whole iangc of articles ami hHve had & pto 
found influence on certain minufac tun h such as the 
braid industry and given < niployment to a large num 
her of handa The now uses which me being found 
almost doily for these pioducts also indicate a bleady 
and Increasing demand foi the yarns in the future 
For example it ts possible to mauufaeture a heavy 
elolh Trom these high denier yarns 

The early samplss of the nitrneellulose product won 
exiteroely bilttle and inflammable and lost 50—70 per 
cent of their strength on wetting Thev were how 
ever extiemoiy brilliant and this satisfactory factor 
certainly led to further research and improvements In 
other directions which gradually decieaslng those ob- 
Joctlonable features caused such a demand for the 
yarn in comparison to the possible supply tbat the 
rrieo of this artificial silk for a time actually ex 
reeded that of the real material Tho extreme bright 
ness of the goods made from It and their peculiar fee 1 
was undoubtedly the cause of this With this state 
of attain there Is no wonder that the Industry in 
Fiance and Germany expanded and seveial companies 
were undoubtedly formed to work processes whleh had 
little chance of commercial prosperity Tho patent 
list of these times also indicated the gradual expan 
rlon of the experimental work which naturally foi 
lowed and was destined to give to these countries 
an absolute monopoly or manufacturing which they 
have held to all purpose until the last year or so 
and also to give to the textile manufacturers of these 
countries a first call on this important and novel prod 
uct The absence of the yarn itself in this country 
was one of the chief factors causing our neglect of this 
matter The many difficulties of the process were 
emphasised by the failure of the English company 
(starting to manufacture under the Chardonnct 
rights) due it was then said, to loos! atmospheric 
conditions, the actual ablution prepared in France 
refusing to spin at the Coventry factory 

Dr l>baer demonstrated his process in London hut 
it was in Switterlgtfd that he built up the enormous 


• ffgsrimftbsfw«to*9M*«yef ObwJosi fodwtty aed yuMWwa 
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business which Is assoc latod with his name and which 
today turns out such largu quantities of Ih* nltio 
product Chardonnct had to woik with very high 
pressures but Lehncr by odlfloatlon of the solution 
wag able to squirt at vety low ones Ho also squirted 
Into watci and In this way receive-c-d the mnjor por 
tlon of tho solvenl Tho threads of nllrocc lluloan 
w re wound on to bobhins and dihd 

factories producing such a icoluct sett distilled 
soomr or lalei lo conn undei (la notice of (he instil 
nnce companies Serious llrus took place and weic 
unprcvcntablc It was found th»t the ntlrcacUulcmc 
} irn In the dry state like silk bee atm highly chained 
with electricity and that self Ignition took place llu 
risks wire subsequently modified by keeping lh*« yum 
In i wet stele until It entered the da ultrlfylng bath 
There was still the alcohol-.thei to be icckoned with 
and It Is l believe still impoBBlblc to insure tmeh a 
railury this mattered little howeve i to compinles 
making such profits The I ubt/e Company lcbullt 
pait of Its factory a few vcuis uko out of the years 
Income and allll psid a good dividend 

Ore at speculation In shares high incl flue routing 
piles foi the yam file at the works hut most tin 
jortaut of all an incinslng demand lot III. pioduet 
e harai tel lied the culy days of the luduativ the slow 
and steady proguss of which was uabuicd and ntvei 
tn doubt 

IIIHIOKV en III. IMIISIHV 

lii IS r > the well known ficiich Invcsilgam It at 
mill suggested 11 production of what might he 
t rnie d artificial silk and In IKK Andtntais patented 
the production from a nitrocellulose but but nothing 
moit was htaid of the priM.sa In ism count cl. 
Chardonnct d posited with the Academic dcs Sc I nces 
u sealed dee uni nt which was opened cm Novtinbci 7 
1SS7 it bolt the title Silt iiuc uiutlilc textile Hill 
flcitile lesHcmbliut 4 la gilt He had siffictcnlly 
woiked cut his pmh.hr of maimfn luie t* >hlnln i 
Frond Pi lx it (he Pails I xhlbltlnn in ISM tor hlfc 
iroduct H» lodged his Hist pitent on Nov tube i 17 
1881 (fr Pat II HI) The flint lppiiatus aituully 
used foi til its is shown In a photogiaph publlRhcd In 
a wotk published hv I loll/ r in 1 MH (I uhilmtlou 
it* In sot artlflc I. Hi parish line ) 

III 188) Thl Vlvlei produced a ptodu t f.rni d Sol 
de I ranee hut uxc.pt In small detallH the pitHlu tton 
and product was veiv similar to that of ( huidonnct 
In 1X12 Lehner patented his niodlnc it ion ot the ( line 
donuct pioeemc (Ir Put 2.10(11 May 2 r » IKI.) 

As a iLsuit of these caily Invent ans Ihe following 
e unt. is have iroduced this nitrocellulose produ t In 
large quantities Works at lie sane on In fiance at 
tublese and Droopgcnbosi h Rtivsbroe k iu Belgium nt 
tho fom factories of the Ve elnlgte Kunstsclde fahn 
ken or Frankfort at helsterbae h *1M at Itobingeii 
near Augsburg Glattbrugg and Spultinbacn neui 
Zurich at Padua in Italy and In Hungaiy 

The first patent connected with the production of 
artificial silk from < llulose dissolved In a cuprnam 
monin solution was that of Oespelssls (!> Pat -«*» 
741 Feb U 1890) The only remaining rucotd of 
this appears In a French publication as undtt the 
French law of that date the specification was not 
printed and btlig abandoned owing I bellevo to 
thu untimely death or this Investigator Is not avail 
able fur reference Nothing more was h»»rd of thiB 
process until Pauly In 1997 patented a process on very 
similar line* lhe English specification has since 
been lestrhted by amendment so that the oilginal 
suggestion of Deapelsais vlv the addition of a pro¬ 
portion of some albuminoid substaneu to the solution 
has been omitted In the Utter specification In 1899 
(Eng Pat 6B5b 1X99) Fremery and Urban took out 
their first patent dealing with details T« the manu 
facture In the samo year (Eng Pat 18 980 1899) • 
Bronnert patented his first improvement in conuec 
tlon with the direct solution of cellulose although he 
bad previously in 1886 (Eng Pat 6858) taken out 
a patent for Improvements connected with the nltro 
cellulose pro.ess 

Pauly Bronnert fremery and Urban are for ever 
assocUted with the Industrial application of the cop¬ 
per ammonia process on the large scale they have 
through their Investigations led to the development of 
the celebrated aianxstotf Company, which to-day em 
ploys over 7 000 hands and manufactures such largo 
quantities of this product Its headquarters are 
at Blberfeld and works at Nledermorscbwellor and 
Oberbnuck In Genaaajr sod It ts also interested 


In woik nt Glvot and ut I/I ux In I tin (Messrs 
(llllct ct Ills) l believe (hut a S| uiisli c mi any the 
Noel d ill I span via de wda l*uilhl n lias einscd woik 
Ing lht Di ush (tlHii/Hioff ( o ltd has recently 
stalled wmks at flint which It ih and will give 
ultimately employment tn .Dim hand* it la under 
stood alao that works will Rhortlv Ih eicct.d In Russia 

In 1 m2 1 hlc lc took out Ilia Hint pile nt foi lmiiovt 
incnlH which cliabled much filler flint* nts lo be Hptm 
than h i.tcifoic Ibis mid Hiliatqu ul pit nts Mlg 
ycRtcd i i o-tHil>l cl 1 pm nl in Up industiy Hi 
X nt u.u Hb) in coini c lit lc ii with (tic natural article 

Since that oatc (he intents register I In eonn (tlon 
with (his e oppe i iinntiinlH imhihh have laen very 
nunitioub Only time will tlemonalril. t Lc It hbpcc 
live niiillH n some ihhcr eo||ei euibonutc in ini 
uurnla la used to dlssolv th ce IIiiIok Many patentee 
deal with tin us or dtff lent pi 1| itatlng solutions 
and dctailB in the pro ess sue h is fc i Instance the 
picllnuniiv nieueil lng cf the cotton 

In the early davs th te wci In this cenmity several 
Invi HtlgnlotH ill note wotkfug in the i-ubjcii of arti 
filial Illume ills »mon Lst whom mav lie mentioned 
(t(Kilea Swiubum Wynn mil Powell md bwan 
slsei tli fust put nt fe t i din t pee ns of nmuufae 
tilling front illulih was tiken ml Iv tvv t fttgllsh 
nun 111 18K1 ll wits n I until six v ara after this 

eJ it ilmt I) RpelRHiH toek ml his III mi pitent which 

fcini d the bHRlH ten tie urlv wuillm, t tli ■ upmam 
in nhun pro iha 11 i m iln (1 loi liam and Gcr 
in eny ti In mg this Inilialiv t a suicasful Irhik 
llowcv r having nmillv I I 11 el i si iti «>f nmmifac 
tuiis k effi nnt v i» ut ih ( vcntiy \ In use WoikR 
v have nnd it| foi 1 hi time 

It w ih iiatml tint lint with the bllkwoim in 
diiHtiv wo Hi inly stllllsli d in tli South should look 
with gteiln Int t si 11 u (lie | iihsllil muniil ii tin. 
ol an uitillelnl iioduet whi h nilglil supplement the 
natural mip| Iv lit fi t tint Past nr was Instru 

tn tilal in siting thit intusliv liom eleeuv may also 
I iu had an Influ n t tn Int nHitving llu Ixll f that 

th i toliie iu w is c ipnhle ot e online rc lal realization 

111 lllgtl lilt Jill of b lclllflt i seirelt 
( To be c in till tied i 

Tilt BAT 

lilt hinull blown bit (1 ./» ihln aubulalut ) 
It si lie Its unpopiileittv ih i (Mature not nevoid of 
lilt test It Ih Iiojk( 1 Miat til t Ho vlni* obHelVCttoiiH 
i e nilv made upon a live bpeilil ii of thlH animal 
may lie woiih nitnllinihif, 

III. most uolleuble elimuel 11st I nlmut tin animal 
was llu pceuliu si ilc od)i which accompanied It 
Aliothtl equ illy unpleaHiiit e baiae li rlalle waa thu 
l ut disclosed ly in e xaiulimllcm or 1th tur that It 
w ib quite numeroiislv iMipulated bv a spe e leu of louse 
Ihe leapiritlnn of the Rnunal waa plainly visible 
nnd the tverage nuiiilii i ol counts when the animal 
w ir In n atatc of re|>osc gave as a it Hull 160 rcsplia 
tions pei minute Natuially the lesplration sug 
gested the taking of the nnlninl s pulse Thin at flnet 
seemed difficult to do bnt the problem was solved 
when the observer bethought hitmeclf of a stethoscope 
that happened to be avulnble This was one of th£ 
telephonic tvp. of lustrum.nt Hie diaphragm being 
connected wltn the earn of th. e xperlmentor by two 
rubber tubes Th. bit was placed in a Mason Jar 
over the moutb of which was tied a paper cover Th. 
jar was now Inverted and plan'd upon the dlaphrugm 
of the stethoscope ho that (here wbh nothing between 
the bnt and th. instrument except a thin layer of 
paper The heart beat of the little cm atuis waa now 
plainly beard but was far too rapid to be counted 
In order to intimate the number ot beats It waa 
necessary to catch the rhythm of the henit best by 
tapping alternately with the two hands upon tha 
table counting the taps of om hnnd only and doub¬ 
ling This gave as th. tesult an average of 44X heart 
beats per minute ThiB ib ippimdinnli Iv throo times 
the number of respirations per mlitiit. Thu rate of 
respiration and heart beat was veiv much Influenced 
by the nervous condition of th" rrcaluie Uefnie each 
trial It waa ucreaaary to wait some little time* with 
everything quiet uutll the frightened animal became 
composed 

Cement for Repairing Bard Rubber or Vulcanite — 
This is a mixture of molten guttai>errha nnd natural 
asphalt and is applied hot flic hard rubber art trios 
must bo kept pressed together till the cement tools 
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GREAT DOLMEN OF BISCEGLIE. 

INTERESTING RELICS OF PREHISTORIC MAN. 


Oat jf llit moat Important evcntB of lecent ycais In 
tin fit Id uf prehistoric an biology la the cliaeovfry on 
August <ith li UlBciglU or a megallthlc monument of 
umaikablt Hlzc 

I IUh great dolmtn «is round by tin well known 
Italian anllqimihn Buutoi Mohho I'ruf Mosao had 
come excel thi idta of ex< leveling tin irililHturlt Mile 
ol Pulo di Molfetta At comp-mb d l>> Don I rant eat o 
bamarelli he tiudt tint* expeditions Into th< Interior 
ol MolMla with the object of ainrihtna foi traces of 
molllliti \IIIumm Ukr thmu of the mollthlt muopoll 
of Pulo pit vlnusly discovert cl bv him A laborei om 
dav Infoimtd Scnioulll that a Hurt of alont hut exlnted 
at tht bottom of his «mploxt 1 a faim 

Investigation of thi man a statement ltd to the find 
ing of this umaikablt. monuint ut 

I he dolmtn is situated at a dlatantt fioni Fulo 
of about out) and one half horns ildi b> ■ at tinge being 
Just b kllomitt.iH from Dim<gilt on tlu toad which 
l< ads to Huvu on an estate b» longing to Signora 
lantetta Utnaduccl i’asquah opposite la (hlanta 
I ill* dialed turn meaning I hi tubh doubtleHa 
was derived from the printipal part of tht monument 
and la Indeed an equivalent of thi I t Itit woid dol 
nun uatd In lower Brittany which slgnlflc s table 
of atone 

Holme mi ate < hissed niuong nugallthli monuint ntB 
and havt usually thi fotin of a i hamlier with aides 
and a roor lorimd bv Iiiim atones thuugh some limes 
they mim to he natural e iveiiis (Hi non) without 
aldea 

In I ranei about r»ui thousand am h nioniinu nta 
exlat uone of thitu how e vet being touiparablt In 
nl/« or beauty to thla one uf ntanglle 

Ah allown In the ueeonipanylng diagram a quad 
■ angular < ell ib made bv tin thi it huRt stones a 6 e 
two forming thi Hides and one the floor while a fourth 
and target atom I aeiven aa tht rbor 

Tht opining ol the tavity Ih towaid III east Tht 
Htonea i xi avail d on the spot ait platttl with the 
amnuthed side on a pave mint of the living rotk and 
art held ut 1 bj the It own weight and the Htungth 
or contact 

The left side Uaa at tht top two neailv rlreulat 
apertuies whhh would apiieur ftom the It contoui 
to be dm to natuial cantos Siuh a pel tuns hnwevtr 
art a general feilute of (tlllt liiniha and toiisldtitsl 
tiv auhaologUtH to he dtalgiutl fin the Iumchb of tht 
aoul 

Of tht two sides' one nutHiiriH t tin lira in dept li 
by 210 imteis In height The othe i nuaHuiefl 2 » 


niuet oilginally have been covered but at present all 
the stonca utt ovtrthiown with the exception of the 
two adjoining (he easily Of these d at thi right la 

in meters long ikfore txtavatlon the monument 
stood 1 6G nietua high and was Imbedded to a depth 
of V eentlmilcra 

Within It were found human bones including those 
of youths and adultH then were also various frag 
ments of vases a portion of a necklace or well baked 
tlav In the form ol two tmuiated heptigonal pyramids 
united at the base a Hint stone of pyramidal shape, 
pittiid by a hole for sislanding It perhaps as an 
amulet a Hint atom i ounded like a hamiuei a chip 



oi HplInter of flint and finally various bouea or oxen 
mingled with ashes md i hart oal doubtless thi re 
tnauiH of funeral banquets lonaumed In honor of the 
dead 

Thi skeletons were In disorder and coufuslon with 
the exception of two paiis of legs crossed at the 
knees 

By analogy with similar monuments It might appeiar 
that the eonldor fotmed merely a vestibule to the 
m puli hral chatube i but on digging at Its oppostte end 
the remains of thtee daluhoeephalle Bkelitoiia were 
tumid with more fragments of vessels 

It Ih evident! moreover that the narrow end tinned 
towaid tile e tst where we lomeiv* the entrance to 
i was iIiib d by a stone or which the lower part 
Imbedded Ut the faith has been presetved Const 
quently ingttsa to the tomb must have been through 
me of the two long Hides 

I be reader will be enable d to form an istimate of 
the imlqiii Importance ill this monument by a mere 
stateuunt In regard to tb almtlur untiquUltut prev 
linedv known 

A sing) deliiim of (otslia measiues 1 Jg meters In 
height None of those of l fete ixieeds a meter in 


For many centuries popular fancy has designated 
these monuments as the homes of fairies giants or 
devils or as the letreats of legendary heroes suib as 
Roland or Oargantua During a revival of haatben 
idolatry In the middle ages they became objoeta of 
reverence and aa sueh were anathematized by the 
Catholic church and many were, destroyed in conse¬ 
quence of an edict of Charlemagm 

Dolmens pieviously known in Italy are found in 
the Terra dOtranto scattered along the shores from 
C astro to Otranto four at Qlurdlguano two at Min 
nervtno one at Palmarlgi two others at Lencasfride 
and at Rlcettulla near Tarantl discovered last year 



by Pi of Mosso but none so large as this of RIsrtRlie 

Except in India and Syria dolmens an lound dls 
tiibuted over a long unlntiirupltd Btrip of territory 
which excluding Egypt Haverses Nottheiiu Africa 
cioests the Strait of Gibraltar and by way of the 
Iberian Peninnula France and the low countries ex 
tends finally along the southern coaatB of the British 
lslca and Scandinavia No dolmens aro known In 
Northern Italy In Switrerland In Southern and Cen 
ttal Get many in Auntrla Hungary or In Russia ex 
eept a few on th* Hhorea of the Black Sea 

it Is thus evident that a eunenl or civilization from 
the Orient propagated Itself along the southern coast 
ut the Mediterranean and in Western and Not thorn 
Eutopc and that anotliei corient or civlll/Rtlon per 
Imps Ukowlst of Oriental origin but which marched 
lo conquest by ascending the sources of the Danube 
checked Its spread in Central Purope -Condensed for 
the Sc if Mine Amuck ax Si rm vt M from L Illustra 
/lone Itallann 

According to tClectrkal Kuglneeilng rules have 
been lamed to the tfleet that no apparatus for wireless 
telegraph v on board met chant ships whether British 


in an ov i hk umeKiiiiK nciIMKN 
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THh URPVr DOLMEN OF BI8CKOL1K 


me lira lx 21. mitiiB I hi bottom atone has the 
dimensions 1 *»> meter* by . u mi lira The top atone 
la to miters long b\ . 4u imtiia wide and varies 
fioni U. r until to tilt imiii In thlikmaa 

A curt Idol oi drotncib leading from the isvltv 
Is 7 »n mi lets long and 2 n meters wide near the 
eaxltx ml I 7n meteis wide at Its farther extremity 
The flt lies <1 f (j I i I m a deeply !m 
bedded in the earth form its outline. TUI* eorrldot 


most of them the aides which sustain the roof ara not 
monolith* but are composed of a number of smaller 
stones placed one on top or the other In none of thorn 
is found the dromos or corridor In none of thorn 
have been found skeletons with corresponding utensils 
Hence we max affirm that the Btereglle dolmen is 
the largest the most perfect of the ancient room! 
ments of Italy and one of the moot beOutiful and 
Interesting in Europe 


or foreign shall bo mod white in any of tho harbor* 
of Gibraltar except with tho written permission of 
the governor Tho making or answering of sfgngte 
of distress is excepted Tho bttl requiring all steam* 
era to bo equipped with wireless apparatus whmb 
was Introduced in tho Canadian Parliament, baa boon 
shelved for tbs present, for tho reason, |t to said, of 
■eeing what steps the BrRtah govonunem to taking 
in thi* dlmtton.. 
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FALCONRY IN THE MIDDLE AGES. 

THE SPORT OF KINGS AND THE KING OF SPORTS. 

BY DB. HANS BOLLMEB * 


In the middle uu falconry or hawking waa ro 
gardod u the king of sports os It waa the sport of 
kinga It la one of the oldest forma of hunting and 
Its origin baa been traced back to (indent nomadic 
tribe* of Central Aaia by whoae doacendanta It is still 
held In high esteem Amndtng to a Greek myth King 
Demetrius waa the first to hunt with the falcon tho 
sacred bird of Apollo In Egypt divine honois were 
liald to falcons and the god Oaltia waa depicted with a 
falcons head Falcons were bolleved to cure disease 
to live 700 years and to possess the power of propbc c y 
■fur their death According to the legend Demetrius 
amused by the lively movements of a falcon which 
lie discovered soaring over the palace gardens caused 
tho bird to be caught In a net blindfolded and fettered 
to his throne until It became tame Seeing the falcon 
dart In pursuit of a snake and swoop down on a dead 



eons ravens paitrldgcs pheasants swans baits and 
rabbits As early as the time of Charlemagne fal 
conry bad become the favorlie sport of the nobility 
and the emperor ordered hunting falcons to be kept 
at the court of every primely vassal Charlemagne Is 
said to have been the first to attempt to hunt a 1th 
eagles but these fierce and dangerous birds never 
becamo popular It Is narrated that l liailcmagne scut 
a trained eagle to the Persian klug Bchram with 
the Information that the eagle was a bettor hunter 
than the falcon When the eagle attacked and killed 
Behrams young son the Persian monaicb concluded 
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became restricted to heron hunting whlth piovlehd 
the most i xe Itluk <*|Knt and the most liiHllmit up < 
lade and which was mnductcd with piocllgul exliava 
garni As wild heronH iould nut nlwavs be found 
hnone were bled for tin Hpuit and ihoue birds wire 
bought at hlhlt | rltis and brought fioni great dls 
tanien Ho the idin of utility v tnlslied lomplotcly 
and fulionry became an expensive paellini of the 
wmlthy nohliH I lie luqieiitullce it till t d to tin spoil 
Is proved by thi extensive. lltnatui to which It t,uv> 
tlse A formal sekuce of /aTronij was d<\el»|ad and 
even kings deigned to expound Its thiorus at length 
The Chrman imptroia Friedrich II and Maximilian 
wrote tuatlBcs on the subjid Umll the sixteenth 
rentuiy euiy nobleman kept his fal in and many 
pilncee and lords e art led (lit it rale on* pen hod on 
their hands eve n in dm It I ill s also Indulged 



hare that had been brought as a present the king 
carried the bird with him on his next hunting excui 
slon and roleaaed it on flushing & partridge which 
the falcon quickly captured 
That falconry waa practised by the Persians Turks 
and Arabians In very ancient times is known from 
well authenticated accounta The sport appears to 
have been brought to Central Europe during the great 
migrations of the first centuries of our era It waa 
practised In Europe until late In the eighteenth cen 
tury after which U rapidly declined owing to tho 
improvement in firearms and the abolition of feudal 
privileges It attained lta highest development In 
Frame in th* reign of Trancis I (1494 154" 1 It still 
flourishes In Persia and In the Budau In Asia falcons 
are chiefly employed In connection with hounds in 
hunting gaxellea and antelopes while in Europe they 


that it had been sent with malicious Intent ami sent 
(hnilimagnc a tiger with the infoimatlnn that the 
tiger was a better hunter than the imnther The 
credulous Frankish monnirh proceeded to train ihc 
tigei for the hunt by staivlng him but tho experiment 
was ended b> the tiger devouring the emperor’s 
brother whoec uiiosity had kd him too near the 
famished beast 

That faltomy was practised extensively before Ihe 
time of Ohaiifmagne is proved by Ihe oldest known 
German codnB of laws of the fifth sixth nnel seventh 
centuitea and hy thi later Saxon and Swabian eodcs 
which prohibited Ihe Injury or theft of hunting fal 
cons under heavy penalties At all times at least In 
Getmany faleomy icnialncd an exclusive piivllpge of 
the princes and nobles It wnn a very expensive spoit 
the cost of whlc h was out of all ptoportlon to the value 
of tho booty The cmploymont of falcons gradually 


In the sport ind Ihc pel falcon like the lapdog of a 
subsequent tie nod was the einstnut e emit anion of its 
mistress 

Neil eveiv kind of filcein is sultible for bunting 
Ihe favorite bit cl w is the gerfalcon oi leclmd falcon 
the hugest nr the hue oi noble f cleans which on 
oeeount of its i tpld and lofty flight whs ho gmatly 
preferred toi lu ion hunting that it came to he known 
os ihe h ron fal on The female hliel was ptcfirrcd 
to the male because of her superior sl/e anel strength 
Ann!lie i lavoiito hunting hliel was till hawk which 
WHS used especially In hunt lug hales iahhltR < ratios 
and phiasants but also fui hum hunting and waB 
uga rebel is the must e age i fenrless peibtvuinc and 
docile ot all hunting blids The goshawk was also a 
favorite because of Its gplnt and ecuing Although It 
Imel the reputation of being shoit llvut The hoarded 
vultiiie or lammeigelei was employed In hunting 
deer foxes nnd wolves and the sparrow hawk in the 
e base of quail and larks 

The training of falro? s wbh a difficult pioeiss which 
uqulred gre-ai i»atie»n c insev rtnie sympathy and 
intelligence The fall oner if n gioat loid was an 
Important personage nnel rnukrd with at tints Ho 
was not nllowed In have any other occupation but 
was icqulriel to devote his whole tunc to Ihe, care 
of the falcons ills flist task in training a young 
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falcon was to win the confidence and iffietlnn of hia 
pupil If the bird had not been bred in captivity but 
bad been caught In the wild stale Its ovea wen cov 
tred with a hood and Its claws were, fettered Aftei 
a week of captivity I be hood was removed and the, 
falcon waa gradually accustomed to the sight of Its 
keeper and ths dogs the falconet tiking tare to avoid 
looking too fixedly at Ihc bird at flint This stage of 
training is Illustrated In an old wood engraving 
herewith reproduced It waa deemed espeetally lm 
portant to tarry the young faloon on tho hand as 


were used In ths chase, of herons cranes, ducks pig 
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n\U(h at* possible In order to RUlde the Instinct of 
the ration hi thi desired dire* Mon tt wut, rid on the 
flesh of the Bin Mis ut bird whh h It a ah being trained 
to hunt for ivu> falcon waa educated with reference 
to Home pariKill'll kind of game Aft*i the falcon h 
( cinfldcu i had tiein »»n tt waa cxcteheed in atlucklng 
Its (limit \ In the following maim i A he ion (or 
olh r bird) with lta link bnuduMd to prevent the 
Inleon fimu inflicting o mortal blow with lta beak 
tlplied with bltH of ihle i inn tj iieveiil it from 
wounding the falcon nud with u atumg cold attached 
to 11 a If k waa act down tu n tl Id ibout fenlv paces 
in front of the IickkIi d falcon V h n the hood win 
ri niovi I tile falirn darted towui I tli heron which 
eltlie i ruin lied nod alt niitcd l> lildi In the glass 
oi be tmik itaelf ti (light and wait umi&llv soon over 
(akin bv tin aw lft* i falcon In either i use a combat 
ensued on the giounil wht h waa terminate el by 
pulling the qiinnv nw tv l>\ means of the mrd while 
the fah on a attintloti was diverted bv an offc i of food 
this ninnetivei wan tepcated ninny tlmea and the 
ftlron wna tnidiinllv taught to I nve the iiuariv and 
ritlllll in hlK Iiinat i at the eall of the litter If the 
fuleoii did not pi uiipllv * lit v the ihII U c mid Uhiiully 
la brought to obedient t b> coaxing and thi piumlae 


(which uepiriunic appealed to make intelligible) of 
reward lu the roitu of a fat pullet or pigeon Failure 
of these means of ptrauaidon Indie ated that tbo falcon 
waa surfeited 01 too fat In this ease the falcon was 
iimovid by fore* fiom tbe quarry If the falcon on 
the othei bund showed no Inclination to pursue the 
lit run a hunt lug spirit was Inculcated by means o f 
a inurse of fasting The work of tuition was some 
times facilitated by associating the young falcon wllh 
an old and experienced bird which fit at attacked the 
quairy and substituting the young falcon for the old 
one attei the heron had lx come more ot less exhausted 
by the snuggle In this ease the young falcon was 
nllowid tr kill anil ilevnui the quart v but if it tefused 
to attack the heron the hunger cure was applied 
riee urlstoeiatte eharartci of faeoutv was largely 
due to the fact that the Bport whs never pursued on 
foot 1 he noble lord rode to the e base wllh hlM hooded 
ration on hlH hand accompanied by dogs trained to 
Mart th* garni When the quiiiy mule In sight the 
falcons hood was removed anel the hand which carried 
lb blicl was shaken 1 be raicon Instantly spied the 
epmiry daited In pmsiilt and e]ul k1> overtook It Thcv 
heron often made u spirited defense and a fierce battle 
In the an ensued which usually was won by the fdIcon 


which was stronger though smaller than Its adver 
sary Occasionally however the highly prised falcon 
was transfixed by the long and sharp beak of the 
heron More fioquently some of the falcons escaped 
during, the hunt raided neighboring poultry ynrds 
and wore killed by Irate peasants A heavy penalty 
however was soon attached to th* killing of a falcon 
and a e orreapondlngly high reward waB paid for re 
storing an escaped fakon unharmed to Its owner Tbe 
falcon waa captured by offering It food and selring 
the fetters which weie attached to the legs of every 
bunting bird Touching the wings or tall was pro¬ 
hibited 

borne falcons had a bad habit of turning aside from 
the quarry and settling on the limbs of trees A bird 
which showed this peculiarity was taken out repeat 
edly on frosty and rainy days until tbe chilling of its 
feet by contact with the frost covered branches and 
the soaking of lta plumage with rain Induced It *o 
abandon the habit 

Falconry like mam other institutions of the good 
old times has become Invested with a halo of 
romance but It waa In reality a cruel and bloody 
aport which has vciy properly boon abolished by the 
advaucc of civilisation — Die Gaitenlaube 
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li I turn uiidiriakin to uport on th Hitlflilal | in 
dm t inn ol pit lens stilus wbbli Is now piaitlscd on 
**ui h u larg stub I do lie t >1 inns Intend to i fu 
to tnl ihn substitutes whltli m so fnepuutlv palm d 
off Ini genuini sti um blit milt to sui h iniiti rials as 
in Hifcctlv till mb Hi with tli 11 s|s e 11 v c iiiiueials In 
their mllii const it ii Mon elitniiml n mpuallioii form of 
uyMials and physical ptopnlls 

\Ni mi d allot I"" wkb mini i vl avntlnms cliff ling 
tiom onllnitiy altemitH of Mils kind oiilv by tli x 
lirlmulll* tliel AVIVI to give till tltlll III! ] 10(1 lilt 
not mil v Its g in ml as ill hi! lima leiistl s lot the 
hindsoin nppiainne 1 quli U (I u g in nut do to 
Mansion my lust i it lot t and vl tli u ishmv 
hire It will be ivld nt that only guns I u ulatlv Iv 
high |n Ice i an be ccnHldci il in pin tl i hIiii the v 
nlonc will gin Mu niauiif it tin i in iippinhiiiliv of 
tovi ling lb nit Ini high u vl riindu M n I v ii nll/ing 
p good pi I foi Iht ml itli I v) atm* Tin list of gems 
vvhbh wc mav attempt to i irciluit ul111 lullv Is 
thenfme inthu lesliliiul nl tli outset mu! this ap 
(lies with ivin grtnlir foi to stones In Mu mm of 
which faviiisbk i suits bn h i btaltud ulrrndv 
At pimml nttenipts at ntill lal induction must be 
limited to Mu tuiquoim and st ities In llu itilncial 
gioilp of (ni illidlllll 

1 hi first mi ssful cxi i (mints u i pi I ably made 
with thi lurquols an aluminium | bosi hat vvlilili Is 
ipaqiu uvhliillin d is v at i b mug mil owe*. Its 
line blue ci hr to i sum 11 pcmniig if mppci As 
lung Hgo ns thi lust limit i of tli nineteenth iciilurv 
Mmc apicarid on Mu uinikit tmquotss wtilih re 
Htnibhd ginitn Mel s ti sii Ii a digm ns to (halve 
xpcits yi t j «il ni miis| i lid that Mu y win 1ml 
luttons No dlff nnc Mom lmlubltut.lv g* iiuln* uatu 
tat stones* could h ebteetid in their nppmrance and 
Mi inn*.! lint ton the s c111 inivltv and tlie micro 
■> n| I Htl lie tun uie sutwtanMHlIv the Mime I at< r It 
was uhi italmd iis a mallei if fait that iiillflelal Iur 
ow Km w it tang mill ii I iris and Vl nn i In largi 
lunnllMis ii orcllng to sum method eMails of which 
1 av* not lain eliselos d II Ih said to Ih a process In 
r Icing pr ilpliatlou Irnm an aqueous svliillon n loeisi 

I militate of t opiic i bt m lug aluminium hydroplios 

II at being obtained vvlilili Is then rompnetid by 
strong prmsiile It Is Impossible to till this piodliet 
horn a genuine lurquols. with urtalntv by the mere 
tippmiani and the usual tmls and the only material 
difference In b hue lor is said to appear when a high 
tiiupeiahiti Is employed 

in more i nut Min a u u h gnaiir pi online nu hns 
I in ic ai heil by th hi Mil ml production of gems la 
Icnglng to the group of ioi nudum wblih Is aluminium 
rxitl running hexagon il thornlioli dtb ivMals In 
this grtup la lliilueliit III blue sap) him the* yellow 
Oikiital loin/ end oil t stones cummonlv termed 
Oil*nlnt and chief if all the ruhi which In Its finest 
specimens surpass s in calm all oth i gems even the 
diamond In the e lass if trunspaimt genm (he first 
gnat sueeem Has keen uhlcvid with the mtltklal pro- 
due Mon of this most pr clous of nil gems In specimens 
avallubb foi comm* re Ini purpeeees This entire Indus 
• rremlstat fw ScirsTirw lassi xs Siipi kxkkt fpm s fmytf 
reset btfore As Vsreta Psutwhor thwalkw 


tiv Is now dominated bv the niannfaetuu of artiflilal 
iithlcs All uthi t syntheses of Mils kind which are 
nlliid to it an ol so much less Importante that I shall 
life i to them hut bib ttv 

i.iudln i Fienehmun was probably the Hist to pro 
ilnee aitlfielal eoumdum ills prexedme (b*guu IH17 
mid i e pi ate d sev ml Mines) Involved melting Bt high 
tulip*ratines The name iisult haw been obtalneil 
alnit In a slmllat wav l>v many othei ehe mists and 
i line liilogialH as II Salute (lain Deville 1 be line tl 
( Ii Fileelit M ro/cwle/ etc Hut In all these casts 
tin piodutl was of pom aipeaian dull of bad ioIoi 
i ud olt u lunslHteil only or mimit eiysials many of 

I In in of mb lost opli sUi 1 lu Golds* bin tdl thermit 
11ise hh do h Indeed yield laige amounts or enmndura 
but this Is entirely unavailable as a geiu and Is only 

II vHlui foi tielinnal puipoHiH on account or lta cnorm 
cum liatdn hh 

Wliil the piuihuticu of eoinmou corundum the if fort 
Is limy th ircidiictlou of the beautiful transpannt 
Hmlvicloi d pr clous eoiundum irmatiud exceeding 
lv elllfle olt foi a long time lad. us first lOUHtder the 
luby which owe. Its beautiful red mlor to a small pei 
eeiitoge of ihtomium 

'llu first ut tile lal pioduet woitliv of leing cut dads 
from the eatly eighties of tbe last ctntuiy I nfei to 
the soeailed uiotudtue ted rubles or Genova rubles 
(rubles d* t.inCve ) it being supimteed that they were 
made in Geneva II is now believed to be established 
that they wuc obtained by milting together ruby 
fiagmc nts with the addition of partly load bearing 
fluxes The beautiful led color of the ruby Is pre 
suvtd lint its hardness Is somewhat diminished and 
sometimes th* entire mass will buome amorphous and 
glassy so that the double refraction and tbe dtrhro- 
Km chainctirlstir of thi rubv will disappear Other 
hl*eclmens while not entirely auiorptvoua show that 
they aic nut uniform crvstRllograpbkally and optical 
ly Examination with a i>01arl*lng microscope reveals 
the fait that some luby fragments (although not die 
lernlbk to the naked oye) have remained substantially 
uttaUotgd and imbedded In a glassy body A greater 
or smaller number of mkroscoplc air bubbles are al 
wavs piesint but they are not detrimental The 
stones have a good appeal ance and may be made of a 
pretty good size (several carats) After bslug *» 
article of some tmpoitanee for a while they now seem 
to havt vanished from the market almost entirely 
They aie not true artificial produets In the sente 
spoken of above since the raw material Is genuine 
natural tuby The manufacturers aim in this case 
was simply to produce from many worthless small par 
tides larger pieces of apparently great value but this 
tould not be done without st least partial destruction 
of the ruby substance The process has remained a 
perfect secret but In any event It does not accomplish 
the actual reproduction of rubles that Is the produc 
Mon of a crystallised red aluminium oxld capable of 
lelug cut from suitable raw materials of a different 
character This true synthetic reprodwtion of rubies 
shall now be dtsiusacd more fully 

Th* Fioneh chemist Frdmy was the first who at 
talned results of some utility and In 1891 he published 
a process originally worked out by him is conjunct !m 


with A Virnrull This process is based on thi fait 
that at a high temp* inturi the action of hydiolliiork 
add and water ujion amorphous alumina will promote 
its e ryutallixal ton Pure precipitate el alumina was 
incited nt a lies* of about I 100 deg ((centigrade) in a 
muffle* fuinaie In th( presence of some potassium ear 
beinate a small amount ot B*F or ( aF with the addl 
Mon or about 1 r pe i e i nt of K (»r O A platinum 
tiudblc should not be used hut a day irurtbk It hav 
lug In en found indispc nsable to liavi tht moist air 
and tbi steam be mint, combustion gams penctiale the 
molten inasH Hit amorphous Al O was thus gradual 
ly converted entirely into a mass of AIO crystals 
It was found that In ovdei to obtain a fine pioduet 
the* employment of raw materials of absolute chomkal 
puilty waa essmtlal partlculaity as ugards the alum 
Inn 1 he sl/e of the etuelble guatly Influenced the 
vice of the e i ystals productd Small erutIbles yklded 
only small crystals and the larger tin vessel or in 
othei woids the larger the molten maas the larger 
weri the rubles produced Thpsi always had fhi 
rhombohedrh nystal form of the genuine natural rubv 
They wsre tbln plates bounded at top and bottom by 
the widi base surfaie and at the edges by tho very 
narrow suifates of the main rbombohtdron and mean 
urement showed the < harartirlst < angles of the ruby 
ipproduced exactly I Ike the form of the crystals 
the physical properties as the specific gravity (4) the 
hardness (*>) and the optical conditions were abac 
lutely Identical with those of natural rubles Tho piod 
net was an artificial ruby of perfect transparency and 
dearness and (owing to the thtomlura contents) of a 
very beautiful ted color although a few specimens ex 
hthited tbs blue color of aapphlie Tbe product there 
fore from Its properties was eminently suitable for 
use as a gem but It had one very Important defect 
which lay In the small slue of tbe crystals even the 
largest of them making them unfit for practical use 
The width ot the thin plates seldom exceeded a few 
millimeters and theli thickness was always even much 
less so that one could hardly think of cutting them 
It waa therefore attempted to set the entire pretty 
tiny < ryBtals In their natural form In various artlc les 
of Jewelry and some handsome objects of adornment 
were obtained In this way Notwithstanding the artl 
filial production according to this method never at 
talned commercial importance its use remained Um 
lted and soon stopped altogether Frfimy Indeed ex 
pressed the hope of being able to produce crystals or 
practically available slse by melting large masses up 
to 10 kilogrammes, but evidently the experiments 
vcto unsuccessful, as nothing further waa heard of 
them These wore tbe so-called scientific rabies (rubit 
srie*U/Utur$) 

Another article, however has acquired considerable 
importance in tbe gem trade and now dominates this 
department of tbe market, and this la tbe synthetic 
ruby (mbit iy*tkeUqne) In tbe nw state those 
synthetic rabies sre of an appearance entirely different 
from that of the small crystals of scientific rabies, and 
Judging by their appearance, raw synthetic ruble* 
would not be suspected of being targe ruby crystals ot 
uniform structure, Tbe process of manufacture also 
to materially different This proem* wga described tn 
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IMS by the Parisian chemist A. Verneutl, and to now 
employed, with greater or smaller modification* of de¬ 
tails, for the production of very luge quantities of 
beautiful artificial rubles and occasionally othei gems 
of the corundum gronp 

Thu moat Important of tbo tan mat hi lals lu this case 
also Is alumina and the coloi lug pi lnclplc < hromium 
oxid Both should be chemically pure and particular 
|y tho presence of even the slightest amount of lion 
Hbould be avoided, since otherwise the pioduct will 
lake tho little valued oiangc red Hugo which makes 
tho Slam rubles so much lufeilor In value to Burma 
rubles In ordci to suuro unlfonu coloi Inn the mix 
ture of chiomium oxid and alumina should be perfect 
ly homogeneous With these- rcciuirements In vie w 
Vernenll piocuda as follows He makes an aqueous 
solution of ammonium alum and chrome alum tob¬ 
tained free from lion by repented iivstalll/nHon) In 
piopoitlons corn spurn)lug to the- desired Hhade of 
color and rinm tills solution while hot, he precipitates 
chromium oxid bearing alum Inn by tho action of an> 
uonla The precipitate tee dried In the alt first at 
ordlnuiy tempeiatuie and then at a rbcriv red heat 
and to finally nulled while In a powdered condition, 
in a peeuliai appaiatus designed fot llilc puipose 

The appaiatus consists In Its leading fentuicH of 
an oxv hydrogen blowpipe dlieeted vntleallj duwn 
ward Its name being produced by Uhmluullng gas 
l piofe inlily containing u Ihrc piopoitlein of heavy 
liydiocaitions) In euiijune Mon with oxygen of the 
greatest possible purity The tube thio gh which the 
cxygen to supplle d ban at the top an e nlarge me lit tn 
which the alumina powder to be ticatnl to plunil iiikhi 
a fine me ah platinum sle ve A little hnmme t actuated 
i loctrle ally, strikes thto m1i\c hi shnit Intel vils and 
each blow causes a cloud of the line iKiwdci to Issue 
dowuuatd rrom the sin the powder to lug then eat 
rlesd along liy the ox>grn curt* lit under pies me ouel 
thus conveyed to the flame Then the sms II p Mile lc s 
ato melted ami aie eaught on the vntex ot a small 
cone also made ot pure alumina the so called foot 
which Is dlsiHised beneath tin flame and Is he ate el liy 
It to Incipient fusion A lew sen w thieads pi unit the 
cone lo be raised 01 loweiecl as re quin d ,\ueT to be 
shifted lateially during the operation tin piognsitof 
which may be watched Mnoitgli sights the nttcuduiil 
using daik aptitaeleh 

During this treatment a thin toil will at (list glow 
upwaiel from the foot that la from the tip of the In 
inndeMiit u'einelnu cone tills icsl becoming thlekei 
falrlj quickly and tmallv developing Into a lound ball 
of guatei or less regularity Tin finished fenmallon 
resembles a pear or rathei an luce He d wale i bottle 
having a thick end wide bodv Mu neck ol such bottle 
adhering ilunlv to the foot which mud bo mowed at 
each operation The place of June Item to Mens very 
small and this Is of extieme imiMiitnnce pieKtuiiiaty 
experiments having shown that If the solldltl d molteu 
diop hat. a wide surface of art hi slim It will always 
exhibit many cracks and thucb) bceoni unsellable 
for cutting The reduction of the ellanutu of the 
molten diop at Its point of contact wllb the foot ovo 
came- this obleetionabh result in ilio main but still tor 
a long tluiu tbo finished drops afte i solldiacatlou 
would often split lengthwise Into two halves with a 
tolerably smooth eleitvagc suifaee each half having 
then to he cut sepaiately latter liupiovcments cu 
abled this defcci to he ivotded nnel the * i tin diop 
now yields a single stone of duublo bl/e of couise 
cut according lo the* usual me thuds 

In this procPHH of manuraeluie the apparatus must 
bo disposed and adjusted ven caicfully and partlru 
torly tbo gas tubes should be absolutely vertical Fui 
thernioro tlu pressure of the gas and of the oxygen 
must be regulated ptopoily according to empirical 
data, as the trea'ment piogle ssea A|iatt from this 
the pirni'dure is veiy simple and one woikmau tan at¬ 
tend at the same time to auvoral apparatus placed in 
the same room According to tho mote or loss favoi 
able course of the operation which to some extent Is 
governed by uncontrollable accidental inline mis the 
drops vary In sire somewhul Th» largest drops aro 
about IB centimeters thick and 2 T > centimeters long 
or several millimeters longer If we Include tho thin 
neck The weight may he up to 10 carats (about 10 
grammes) and tho cut stones have a corresponding 
site l have seen some as largo as 12 carats 

Tho entire mode of production make* It clear that 
these molten drops, considered chemically are noth 
log but pur« alumina, mlxod In varying proportions 
wtth soma chromium oxid If the amount of chrom¬ 
ium oxid Is alight, the color will be light pink Stones 
of this character have been termed erroneously syn¬ 
thetic topaae* on aoc ount of tbelr striking resemblance 
to tha go called pink topazes which are obtained by 
heating yellow Brasilian topasos Genuine synthetic 
topases, however, have not yet been produced If the 
amount of chromium oxid to Increased, sav up to 2 
per cent or a little more, beautiful dark red stones of 
rarlona tints will result, among them fairly often the 
rare and highly valued pigeon blood red ot the natural 
Battum ruWea, tha pure canals' rod. it smdm that 


these different shades ot ted still depend, In the main, 
upon accidental causes, so that at present they cannot 
yot be produced at will If the chromium oxid to omit¬ 
ted altogether qulln colorless drops aie obtained which 
cortespond to the white sapphire Whatever tho 
coloi the mass to pcifoctly dear and transparent, ex 
cept at the bottles neck and Its bottom, that to (he 
pari fuiinod last during the process where the diop 
always terminates with a thin cloudv white or giaylsn 
layei With tlu polirl/atlon microscope we can ob 
serve that each drop n pie sente a complete nnttniy 
eiystcl whose e ly-etnllographlt principal axis and opll 
eal axis fiiqmntlv lint not always extend lengthwise 
in the direction of the bottles neck It to tiui these 
e i vstato aie generally rounded off externally so that 
tluh title natnre cannot be pern hod at once with llu 
naked eye In ran eases howevri tho bottle shape d 
bodv exhibits six falily i• gulnr plane snifaces parallel 
with the dll et lion Ilf Mu axis whl h Intel sect In six 
similarly ugulai edges under angles of 120 dig eoi 
responding to a hexagonal prism and to the natural 
i haracteristlcs of a ruliy Minute tuby uvMato an* 
frcepuntly found In laige neunheis on the bottle mek 
and on the- small alumina com or foot As with the' 
scientific rubles all other propertied aie like those or 
natural rubles such ns siieelHe guvlty hardness co 
cfhclenla of n fraction dlchrnistn etc Tn brief hcie 
again we Unvi an artificial ruby which is absolutely 
identical with tlu natural lubv In evnv uspeet client 
It ally crystallographic ally and physically As It also 
lovers* b tele sl/e tie wr transpnn nry and magnldeont 
coloi ic quit eel of a pie clous stone suitable fm jewelry 
It tnay be sold that with these Hvnttuttc lubicB the 
problem ot at rifle tally producing thin valuable gem hns 
been thoroughly solved 111 tho main The iiullioils of 
pioduotlem may perhaiis to fnrthei improved but the 
product Itself to liaidly HUfereptlblo of gieatei pcitce 
tlon 

Tills Is the i e foie the pinecHH of maiiilfse tuu wlilih 
I as aequlied sen h Importanei since 1*102 A \n cull 
who is using it in on n luge scale tn lloulogne m tr 
bat is st tics in one of I Is public at Iona that ibning the 
last lx oi seven vears lu and othera have uiude there 
annimllv more Mian five million ejrats (1 000 kilo 
grammes) ol these iiIIP til lublcs In Gtimativ tlu 
lie iitHi he l<d Isle ingest II i haft /u lelar unoiebug 
to Us elteulur to cum mg on the same iiiutmlue tun 
employ a sieilnl piesiss winked out bv I’ioI A 
Mlethe of f liailotUiibuig del ills of which aie mil 
nvillible 

111 epustinn will to ask d If it Is possible to dls 
ringimh these inilliliil nibles with cerlamtv from na 
I in il ones At (list this wu(> cotupai itlve Iv c isv Tlu 
Hvnriitfle tones pi cmIiic eel (list when vi w d unde i the 
mle rose ope showed nunii iouh tiitincl Hlrlmhhl s v lileli 
it Is tine (lid nil Inipnli the Ii Am appeaiaiiii But 
in sc hiililil s lie ii lire Iv lneklug 111 nuluiHl ruble s 
wlilih on Mu othu hand soineMmes eontnlu small angu 
lu cavities soiailed iiegallve eivstato and also minute 
leal It vstato Among these there aie especially note 
woilliy mle rose otic blown needles which an < ft e n 
found ingrown In tho ctystato parallel with tlu base 
lu time dilutions Inti is* t ting under angles of t>n 
deg Improve limits made lu the nmniifaeluring pro 
i e ss have lid to the almost t ntlie dlaapta arane e of the 
small round bubblos but the Huy neidlca ell Chirac 
tcilatlc of natural rabies cannot to embodied In tlu 
aitlflclnl ones in that tin presence • such needles 
etc Indicates a natural tuby with nitoluty ir Huv 
and the round bubblos i it both absi nt ihen no micro 
-eoplt t. st ot genuine m ss will bo available 

In regard to telling the dtffeuieee by the mere up 
jieiraiue without the help or lDHtrumruts It should 
Ik noted that experienced gem connolsseuis asseit they 
ran always recognise an aitPctal tuby as such and 
distinguish it from a miliar natural uibv They say 
(hat even wl h Miev lineal coloi and the most period 
qualities pioeluilble artlfliT illy the synthetic stone 
atill alwayB lacks tho toanUful wlvpty gloss of the 
natural product He that as It may. It e =>rtalnly re 
quins n very latgc experlenro and 1 unv-t eon fore 
that I have not i<ached this point as yet I have scan 
a great many artiAitnl and natural rubles both rnp 
aratelv and side by side but I have nut always tout 
able to distinguish them with urtanty 

It will therefore be uadily understood that Mils 
manufacture has eaused considerable anxiety In the 
ruby trade all (he moie In view of the fart that the 
price of even the tost synthetic stones which at prrs 
ent amounts to about 7 r » cents per carat (020 > 
gramme) to far to low that of cormuiondlng natural 
lubles A one carat natural ruby of the finest ejualltv 
may coal more than »2 r .o a two carat atone up to 
I2.D00 and atill laiger ones on account of their scan 
ity are sold at often lmiedlblo fancy prices On tho 
other hand synthetic stones of 10 caiata and over 
which slxe natural stones have attained In oDly a few In¬ 
stance*, can be ptodueed artificially with great ear* 

It to not aiupitolng therefore that the owners of 
natural rubles should have devised step* lo guard 
agalnat tho seriously threatened depreciation of their 
dtarly-acquired poee o wl oa *. Thug, among other*, tbo 


syndicate of Parisian dcab ih tn prnrimtH stones re¬ 
solve el that the name ruby should to applied only to 
stones cut from natural raw matulal and that evmy 
jcwelei should to obliged to cxpicssly declare artificial 
stones sold by him and to urn ond it tonally take hack 
my artificial stone brought Into the maikcit by him 
unwittingly it to of cotinu v iv doubtful If the tealc 
of aitlflclnl tublis can to effi*etl 1> cheeked hv mieb 
me asm is fen any length eif time slim the re e (ignition 
and distinguishing eel talulv me veiy ellllUult lo say (be 
least and of coursu entirely Impossltil In lie ease of 
the general public No doubt veiv nnnv synthetic 
tubliH haw been brought iquin tile in.iik I without 
aeeJaiutinn with ind wltlimit the scllns knowledge 
and have been accepted as iiaiui.il hv the publie l'he 
aurpilning fact has also been asee ruined that the man 
ufaetuie of m title tul lubles hies not e umed a fall In 
(to price ol imtural lubles on Mu eemliary II has 
gone up somewhat telmi that time llu fcanc ol the 
ewiieiB of natural itiblik an tlie i• foi unlounde el at 
hast reu the pi is. lit 

He hides rabies m title IhI Minis of otln I eeileilK all 
to longing to the vw legate el group of pie clous eorun 
duili have been made aeeonllng to \ up nil s process 
and plain) on tin iiinket hut Mu cole ting age nt to 
not gtmiallv known In most hums (ompnnd with 
iiihlts tills to of Home H(ie_ntltii but ol no eronomlc 
Impoitonei lln mluial atom v of thto kind hive 
only an lufulcu place In tin pinions ictoiie Ii id* and 
their prin to tied ho vuv high mi tlmt Mull upioduc- 
Mon Is not iimuncratlu In the- same eltgin as with 
mbits 

We hiu siHikeli already of the colenlere nirunelum, 
tile white Hllpphlli It e an In prodtlnel lu veiy tx-au 
tltul h|m i inn ns Just us eh in as w lie i w lileli have ex 
ae tly the sunii piopcriles hs natunl stoma hut are 
said not to equil them in Instil anil flu 

A veiy toueitifnl hfoiu Is tlu urt i lie In I n Ueiw eorun 
dum which (inn s| oiiels to tlu tuitural Orn nt il topa-t 
or topaz s ipphlii the violet Oile ntul nine tlivid Mm 
violet uibv his alao been ie prod IP id ai rifle tally 

We ahull ileal a little more Drill with tlu ui I Itle IhI 
piodualon id the him Happhln which aftu tin tuby 
is the most Impoi taut gtm ol the eoiuiiduin family 
In tins ease parlliulai Ulfluulllis have Ihcii expeii 
enetd In tlu application ol Xinuuila nutliod and teal 
suecibs 1ms neil lien uhliMil so fu What Is now 
soinotllm c eal Ini svnMutii sapplelie to not ua in the 
iHhe ot tile tuby an it Mile 111 atom having all the 
I rope riles of the n lineal nin but u pioelent whtili ellf 
fits Iridit the nnluidl ailiele matirinlly In important 
points 

lln blue coloring age lit nf tin. uiliiiut Hipphire to 
not pie id against III in tlon ol heat (like that or the 
tuby) hut to distieiy d tliciehv and ten this iiusem ta 
thought bv m iny to to of oiganle imtuie Anoidlnglv 
lu making utllllclal sapplilna eohalt lu the form or 
CoO hu been ri sort) d to ns a minis of giving a blue 
coloi lo tin liiollin alumina mass llul quite uuex 
pcctccllv the molten chop at flist absolute lv te fused 
lo like a III coloi Die n when nu mid It Ion of T per 
i • 111 of ( n O was employe (I none of II lie e ami tneor 
pointed and lln drop ii in lined coloi Inn, The eoloi 
lug mutter did not e ate i Into the null until a turthei 
addition or a few p< r emt or ( b() or MgO was made 
to the maun and then e ven 0 1 per cent of ( (to) whh 
sufficient lo produce a my bright blue eolnr In Ihto 
ease hovvevei them slight ndmlxlme a of forilgn auti 
staiuis print in e the nmnikalile rrault that Ihi molten 
clicqs eons toting e hie fly of Al (> do not foim a unitary 
eivstil ifte 1 solldlliealleiii (as they did in tlu ease of 
the tuby rti ) but tin v vh Id a glossy amoiphoits body 
having Indeed the same external sham as in tho easo 
of tho ruliy but no doubli refraction uud no ellehrotom 
and a Hiualler hnidness than ervstaUI/eel alumina and 
also a smallet s|Kilfle gravity (from I <> to S instead 
of 4) Phytelenlly considered il Is theieroie a Hubatanee* 
totullv dlffeicnt from corundum and comparable to 
quart/ glum (fused quait/ In me ie lotion ii rock civs 
tils) In anv event we enimol term this a synthetic 
HUpphtrc In the s< nat etc fined at the beginning ot this 
paper The small e(intents of CaO MgO and of Ibe 
cobalt compound have evidently lie, n aufflelent to en¬ 
tirely destroy the eivatalfoimlng eapaelty of tlm mol 
ten alumina where e In the cam of the mbv the eolor 
giving chromium comioutid to priaumiiblr admixed aa 
(,rO toomorphnus with alumina and the re fore dots not 
hlndci c rystalllratlon 

liven In external appearance. thto nitUletol prodaet 
Is fat Inferior to the beautifully blue natural sapphire 
H Is too strongly blue of a hue no genuine sapphire 
will exhibit, It to the vulgar blue eolor of cobalt glass 
smalt and w« mire the attractive vilvptv plems of the 
natural crystalll/id atones Furtheimoi by lamp¬ 
light the eolor turns to purple which defect may Index'd 
be avoided by a slight addition of Iron The conclu¬ 
sion to that a real aynthntte sapphire doe-s not exist as 
vet and for the reason Blated above to not likely to 
he produced In the near future, at hast not ace aiding 
lo Vemenira method 

There to, again, the so-called synthetic aloxandrUe 
The genuine alexandrite la tbe dark emerald frean 
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varloty of iho mineral thrysoberyl another variety of 
which known as cat a eye cclao hu sonic. liuporUnc* 
among gnma being distinguished by a peculiar wavy 
ic flee lion of light The alexandrite la noted for Its 
it markable change of color In daylight ouly It will 
allow an erne tald gre< n by lamplight It hua a decided 
purple color Among the molt n diops ptoduttd In ac¬ 
cordance with Vtrneulln method and th atones cut 
Hit rtf tom thpri are Borne that exhibit a similar 
change of color* In daylight they appear light grocu 
i ndu artificial light beautifully i uri It hor this tea 
son they have been consld i d aitlfi Ini nlcxiudilte or 
ut least designated as su h t ar Tul -nmlysis has 
shown however that these art 111 IhI sicm* contain no 
tRiylllum er at least veiv llttl f It that they have 
not the apecifie gravity of nl xanlrltc (1") but that 
of coruneluni (4) and llkewls lint all othci proper 
ties prat tie ally the o| tl al en s me those of eorun 
dum and not of alexandrlt Vet are th re fore dealing 
not with alexandrite but with an artificial corundum 
and as a matter of fact (lie i ai In this groui but 
only os specimens of extreme taiity some natural 

AMMONIA 1 


atone* In which we observe a change of color similar to 
that seen In these artificial gems flow the latter are 
made that Is what coloring principle la used Is en 
tlrely unknown 

If we sum up the substance of the facts recited 
above wc icreelve that If we except the so-called syn 
thi tic sapphlte Verneulls method is applicable at 
lire sent ouly for producing gems of the corundum 
l,roup as crystallized bottle-shaped molten drops The 
topaz and alexandrite cannot as yet be reproduced in 
this manner notwithstanding the suggestive names 
given to some of tb.w- artificial products 

In connection with the above remarks 1 may refer 
lo the so-called synthitle emerald Tbo emerald la the 
line grtm virlety of the ralnoral beryl and In flawless 
spuelmena 1 b aboul equal In value to the ruby in the 
list of precious stones Wluet Is called synthetic emer 
aid and brought Into the martet as such Is nothing 
but fraud Some t Imps it is glass colortd green with 
chromium som* limes so-called doublets The top of 
the cut stones and the bottom are lolorless glass or 
rock crystal or aquamarine a variety of beryl of a 


ROM COKE 


light bluish green color and of no great value oa ac¬ 
count of 1U frequent occurrence Between the top and 
bottom there Is Inserted a thin emerald green plate of 
glass or of gelatine which when the stone Is viewed 
from above gives It the same color In a perfectly de¬ 
ceiving fashion But if the stone Is looked at from 
the side or otherwise examined closely the Imitation 
will be discovered readily such examination however 
cannot be made when the Btonea are set Other similar 
combinations of worthleaa green and colorless parts 
have also been observed The manufacture of those 
imitations Is alao said to have Ha chief home In Paris 
The synthetic production of real emeralds has not boon 
accomplished as yet neither haa that of aquamarines 
or other varieties of the mineral beryl 
In conclusion I ahull mention the diamond but only 
to aay that It haa been produced in various ways In the 
form of very tiny crystals Such manufacture how 
ever has not so far acquired any importance for the 
trade in precious stones 1 therefore believe that I 
should not enter into the matter any further at this 
place 


OVEN GAS. 


ITS DIRECT PRODUCTION. 


<• Hiiuvvhtock Dnlhauwn Ruhr Germany has an 
article In Hiahl und 1 lscn on Th Dticel 1 reduction 
of Ammonia itom t oki Oven (laa llu following is 
an abstract made by the lion Age with two of the 
lllcialrations used 

The winning of nltiogcn In the form of ammonia 


(redlt should be given the firm of Frans BruncF 
which as early as five years ago paused the coke oven 
gains dlicctly Into comc ntiatul aulphurlc add this 
at tempcintuits precluding condensation However 
many dimiultlea were encountered and the high tem 
poiatures and lmk of solvents for the tar remained 




Flees 1 am»J ]»J \\ \M> III! WION OF AN INSTALLATION FOB THF DIRWJT 
PROD! t HON OI VMMOMA FROM < OKI OVtN OAS 


fiom coke oven gas a wns e n militant with the prep- 
nreetloi if phosphe i m In us fit foiui fee agile ultiral 
pun oses Ih method laid 1 n bv Ur Otto In 1*84 
while liiiiiiv d and btnpllfhd still l(pends upon five 
distinct stng m Unit the coe line of the gases by the 
air and wntn cli ulatnn next washing the gases 
with cold water to xcniovc th last lives of tar and 
nmnionia then separation of tar and ammonia water 
In large tanks through th ir i dfic gravities them 
the diivlng off of the amnionic bv steam and added 
lime finally the condensation of the ammonia Into a 
strong solution or p1b« c mhinntlon with an acid mak 
lug a silt 

Tilts roundabout uirihocl has been and Is used be 
cause wc have not dev loped a shorter one It would 
seem possible to tale th ammonia vapor aa It cornea 
from the ovens diluted only by gas Into an apparatus 
and there complete the operation This supposition 
was baaed upon the working of tin stirai jet and 
the knowledge that tar its. if Is the best solvent for 
tarrv vapor Fxporlimnte along thcae lines gave aur 
prising results when the precaution wns taken nol 
to 1 t the tar exceed 17 r deg V and that no rondensa 
tlon took place Die tar for washing was Introduced 
liv a steam Jet and at the works where these trials 
were made It was perfected to a point where leas tbar 

4f > fxetoe remained in CYerjr 1009 tubk fwt vt m 


a doti Iment to the process for a long time Other 
methods Involving several stagoa could have been 
applied but the one described herewith has given per 
feet satisfaction Rxpetlments hare shown that the 
very small quantities of condensation products which 
separate out with the tar contain practically only 
ammonia salts and these are returned to the gases In 
the saturation chamber with the steam Where there 
aie occasional abnormal qnantlttea of condensation 
products aa rnr Instance with very wet coal for coking 
piovtaion Is made to separate these gases from the 
drier ones 

riu fiist Installation using the direct method for 
ammonia Is in operation at the Tulla Colliery of the 
Harpener Association Hero the nsual troubles of a 
newly Introduced process were met with and over 
come Fven here from (he very first a perfectly white 
sulphate of ammonia was obtained It had over S6 
per cent ammonia and only a few tenths free acid The 
next Installation was at the Vondern Colliery where 
everything has worked smoothly from the start the 
salt after centrifuging being perfectly white and con 
talnlng 2 r > 26 per cent ammonia and 0 SO per cent 
free acid After a short storage It becomes perfectly 
odorless 

The accompanying Illustrations give a plan and 

elevation of a direct method loetsllatlon A show* 


the coke ovens In the tiur jets B a very Intimate 
mixture of the tar and gases takes place so that when 
the tar catch basins < are reached the gas Is fret from 
the tar The tar pumps J supply the Jots continuously 
and the product caught In 0 la carried into storage 
tanks The hot gases after the Ur separation and 
containing all tbo water vapors and ammonia are led 
Into the absorption tanka n which are dosed and In 
which there la the necessary sulphuric add The re¬ 
action between ammonia and acid la sufficient to keep 
the tempc rature up to a point giving propc r results 
the sulphate of ammonia drops to the bottom aftor 
sufficient saturation and Is carried upon the drainage 
platfnrm h by menus of an ejector In the usual way 
The centrifugal machines f dry It and it Is then car 
ried to the storage 0 The mother liquor from the 
draining platform Is returned directly to the abeorp 
tlon tanks 

Ihe gas la now dried passing thiough the conden 
sere 0 fed by pumps K In the usual way The gases 
pass to the benxol extrac tlon at panctus and thence to 
the coke ovens for firing or else Into gas tanks for 
city lighting At If is the arid tank and at N the Ur 
shipping tank 

The advantages of tho direct process -ire obvious 
The washing and distilling apparatus Is done away 
with steam Is saved settling pouds and removal of 
slimes are no longer necessary and the operation Is 
simple and cheap 


Warm-blooded animals possess fundamental means 
of protection against foreign substances which have 
Invaded the organism To the entrance or formation 
within the body of bacterial or other poisons tho or 
ganlsm responds by the production of specific anti 
dotes or antitoxins while It reacts to the invasion 
of living bacterU by producing special solvents or 
lyslns These natural safeguards which are collec¬ 
tively called alexins are at the disposal of warm 
blooded animals In a normal sUte of health and 
upon their presence depends the germicidal power 
which the cells of the body normally oxhtblt The 
leucocytes or white corpuscles of the blood are con 
cerned In the production of theae antidotes The well 
known fact that freshwater crabs possess very little 
power of resistance to the attacks of bacteria so that 
an infectious disease almost annihilated the crabs of 
Rurope In a short time suggests the question whether 
coldblooded animals posse s s theae natural means of 
protection Investigations made by Angerer at the 
Biological Experiment Button of Munich have shown 
that the blood of fiabea (carp) exhibits a powerful 
germicidal action upon typhoid bacilli and other bac 
tarts which are devoured and digested In great quan 
titles by the white Mood corpuscles by tho process 
which Metrhnlkoff calls phagocytosis Many expert 
ments on erg be have confirmed tbs prevailing assump 
tlon that the blood of theae crustaceans poaeeaaes only 
a very small power of producing bactericidal sub¬ 
stances The blood of snails and mussels is also very 
nearly destitute of bactericidal power while on the 
other hand the slimy mucus exuded by hibernating 
snails possesses a strong germicidal power The May 
beetle also appears to he very well protected by na¬ 
ture This contrast between fishes and snails, crabs 
nnd May beetle* prove* that the thlckneae of th* ex¬ 
ternal armor stands tit no relation to the power of the 
organism to wofi-rt iteelf against bacteria, and alao 
that the armor doe* not prmst the entrance of bee- 
tart*. 
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TYPES 


or SAFETY LAMPS.* 


A CONSIDERATION OF THEIR 


COMPARATIVE SAFETY. 


BY J. B. MARSAUT. 


Shut Davy nearly a century ago constructed the 
first safety lamp almost Innumerable Inventors have 
produced lamps bearing theli names but In a majority 
of instances the alleged Improvements bave been more 
apparent than real At various times commissions 
have been appointed and are still maintained by sev 
era] of the Buroiean governments to tass upon the 
safeness of safety lamps one of the earliest being the 
ont headed by Le Chatellcr In 1889 After pointing 
out a few general conditions I shall outline the 
progress in the development of those lamps that wen 
approv'd by Le Cbateliei and then describe a few of 
those that have appeared since that time and have 
been ttsted with satisfactory results 

rai>rtii»H o» mi stmt iamp 

It has long been known that the Davy and all other 
lamps In which the flame is protected by one or even 
two gauzes without an outer mantle are not safe In a 
current of inflammable atmosphere blowing with a 
velocity of 2 to 4 meters per second In suih a cur 
rent combustion of gas will begin Inside the lamp will 
hoat the gauze to redness and will then transmit the 
combustion outward to the surrounding atmosphere 
this knowledge has been gained both by experiment 
and by the saciiflcc of Innumerable lives If like 
wise a lamp of this simple type should become filled 
with an explosive mixture the detonation that would 
ensue inside the lamp would often suffice to blow the 
flame outward aud cause an explosion this phenom 
t non Is the more likely to occur If tho interior volume 
of the lamp is Urge In proportion to the area of the 
surrounding gaure A relatively large gauxe Is there 
fore eonducive to safety 

My exiierlments have pointed to a number of other 
interesting details For example In a lamp having 
a glass cylinder surmounted bj a gau/n mantle an 
interior explosion Is the more violent as the flame of 
the lamp Is the smaller This Is because the amount 
of inert gas present In the lamp as i product of wick 
ombeiatlon la aiuall Jhus a Urge flame Inn eases 
the safeness of a lamp of this type contrary to the 
common opinion Fortunately it la not easy to fill 
a lighted lamp with a perfectly proportioned explosive 
mixture of gtu and air but such a contingenty Is 
witlili the realms of possibility 

Working In a testing laboratory with artificial air 
and gas mixtures and exploding them at will by an 
clectrle spark the following phenomena are readily 
observed (a) In the Clanny Maraaut and other 
lampa having<a glaaa cylinder surmounted by a wire 
gaure an explosion la the more violent as the point or 
Ignition approaches the bottom of the glass The 
height of tho glasa should thus be as little as is con 
slstent with satisfactory illuminations (ft) With 
mixtures of Illuminating gas and air transmissions 
of combustion through even two gauxe mantles are 
common three concentric gau/ea bowcvei seem to 
suffice to restrain such transmission t ) The fre 
fluency of transmission of flame through tho gauze of 
a safety tamp of the type described above is atfll 
mote apparent If the dlatnetu of the gauze mantle 
Is leas than that or the glass cylinder or if the span 
within the gauze is obstructed 

Although natural firedamp la much leas dangerous 
than carefully adjusted mixtures of sir and lllumtnat 
tng gas such as are used In a laboratory the fart 
remains that the results attained by experiment 
should be borne In mind while designing safety lamps 
that 1$ the height of the glass cylinder should be ri 
ducod to the lowest limit tho Interior should have 
a cylindrical or very slightly conical shape and all 
obstruction! to the qulot circulation of currents within 
the lamp should be avoided 

Among the large number of safety lamps extant In 
1889 there were really only a few distinct typea and 
of these LeChatellcr recognised only six the Davy 
Clanny Mueeeler Marsaut Furaat and Gray lamps 
besides the electric Ught which at that time was still 
In the experimental stage 

tUVT AND CIAIC1CT LAMM 

Both of these lamps In which the wire gauaes are 
not protected by any kind of exterior mantle have 
long since outlived their usefulness as affording only 
a slight degree of safety Tbe Inventor of the Clanny 
lamp, by Inserting a glass cylinder at the base of tbe 
gause increased tbe Illuminating power of the flame 
tad at the same time though be was possibly un¬ 
aware of It. Introduced another marked improvement, 
tbe downward draft, whereby a gaseous atmosphere 



would generally extinguish the flame and thus serve 
as a warning The gas might however couttnue to 
burn inside tbe gauze when the Clanny would thou 
have all the dangerous features of the Uavj lamp 
Lamps of these two types have long been Interdicted 
in France and Belgium though under the name of 
Wolf they are In almost exclusivi use in Germany 

The Mueeeler w is like the Clanny lamp with the 
addition of an Interior chimney a ppoiu 1 by a m 
talllc dliphragm at the level of the top of th glai-a 
cylinder These parts were exited 1 l\ i uson ol 


lamp remained obligatory In Belgium until the tests 
f Wattcyni and Stassait at 1 ramirlis In 1 () proved 
Its mfirloilty The ccmslructlon of the Mms hr lamp 
s|< lull} aa to th thoughtfully designed cllineublons 
of the glaaa cyltn h i und the method of mounting this 
In copper rings in highly to be commended 

M IKS til 

Hu Marnaut lami bouows the dimensions tbe oil 
reservoir tie till k glow nnH the in lliotl if mounting 
f in d in tin M i ael r Ian | 1 ii iiihtui 1 of th Int rloi 
hin n \ an 1 li >| I ingin h is i small i gin/ Inal I 1 In 
t l n ant i till! Jiktu m mil utsld ut 
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their remaining filled with Inert gas to prevent com 
bustlon of Inflammable gas inside tbe gauze acres 
sion of firedamp would cauae a small explosion In the 
base of the lamp when by both tbe lamps flame and 
tbe burning gas would be extinguished It was found 
however that a turbulent current of Inflammable gen 
might sometimes upset the natural draft of the lamp 
filling the chimney with an explosive mixture which 
then acted as a fuse to conduct the combustion to and 
through the gaure An excess of gas also by incom 
plete combustion within the lamp might yield an 
amount of carbon monoxide capable of transmitting 
the flame to the exterior 

In an atmosphere of Illuminating gas It has been 
found quite possible for the interior combustion to 
paaa through the diaphragm and even to the outside 
In spite of these deficiencies, the use of the Mueaeler 


both I ho doubl mantle pciniits the rapid escape of 
tie pioducts of an Int ilor onibustion of gas while 
the Jacket protects the lamp from drafts of exi *081 ve 
atmosphere and fiom breakage When tested In an 
atmosphere of Illuminating gas and air throe gauzes 
aie found to be necessary lo Insure th I olatlon of 
an Inti rtor gas combustion but In the ordinary atmos 
phere of a gaseous mine two gau/es have been proved 
beyond question to be adequate 
English tests of the Maraaut lamp with two gauzes 
and a Jacket by maintaining n gaseous current of 20 
meters per second velocity directed continuously 
against the lamp have succeeded In causing a trans 
mission of combustion outwardly but In these teats 
the lamp was transformed Into o miniature furnace 
which melted lhe gauxe a condition which would 
never be realized In a mine In these same teats 
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howevtr a lamp with thico gauzes ptovod entirely 
safe Hit Reiglin commtssioncrs In their report In 
which tht \ >nd< mn tbi use of Iht Mutmtlir lamp in 
distinctly hasinuK mines make the following state 
nit nt hh to Hit Mursaui The Mamaut lamp with 
\egt table oil ulthHttKXI all tests both with and with 
out dual both tit w and old lani| s lit lug, tiHltd tin 
Mamaut limp with In n/t nt nil hough It bit aim heat 
id wtlhattHHl nil ItatH fir the panange of (oiiihuMlioti 
thriiigli ill gnu/t 


I lit i umat lani| was dt signed t< chvlatc the poe 
alhllllv ol t xploaloiiR within Hit lamp bv (aiming an 
intlaninuililt kuh it built tm rapidly ih It tnltm lain 
w ih \<t omt lihh d hv rditilng tin dlnnutir nf Iht 
glass tyllnd t A »ol Id melul M limit i ttneitd by a 
gau/t tap w is put o lUidt th isital wltt gauze I p 
wild diaft waa piovldttl In otd r to improve the 
lllmiiin itlnt, pewci litis limp did n it piovt hhMh 
fat tin ind w is sii|tiud d In 1 mi by 1 amalUr 
modi I In w hit li tin tun nt of alt ia intiodmtd into 
tht lamp thioiigh u huisII tin mill dint It tiding fioni 
n ar thu tot if Iht liui| down to the vicinity ot tin 
tlanit I his a t inpllalied ataiut tin hhiiii i suit is 
tilt ( ia\ lamp hit without iuteiltnng ho nituli with 
thi Illuminating i>owi t hIiiii th latg tub s thtough 
whti h tli til in t mdiultd into tin (»in\ limp east 
rnlhir laige sIikIowh \ it lit i if tin si two tamps has 
tom into gt nt i tl him 

tilt won mil 

I hi Wolf Is the most common of the lamps that 
liavi conn into us bint the Him of 1c< liKlellet s In 
MHtlgations It hns n tpilictl Its pnsint form bv 
giinltial lmitovumnls I he fliHt step was to attb 
h ltuli KHHollm rot htavv oil In tht otdlnary Wist 
pluiliim lamp IIiIh iame Into qubit favot In tnr 
many hut tilt bnc kwaidnt mb ot Pnnth miners tone 
cept gasoline fot the lllutnlnnnt omialltd othei fnt 
piovements The Wolf lamp Hist te ok on Iwo gattres 
then a metal jacket becoming though not appt iinted 
by Wolf the Mann thing ns tin Maisnut lamp A 
fill Hu l t hattge was Introduced bj musing tin ait to 
(iitu ImiIIi Ii oil) almve and In low the gl ish 

Am with all lant|m drawing th It nil tiom hi low 
an inflammable gas will hum Inside the Wolf lamp 
heating the oil re set volt tunnel Inns to the danger 
imint and fr quently cine king lit glass Th< iliu 
minuting pown o| the Wolf limp 1 m certainly better 
than that of some othei lamps Iml II is well known 
that the security nt n h if ty lamp Is Inversely prn 
poittonal to Its tuntile powet It sums to me that 
the pointh of tht Wolf lamp to which mitt Is ehhlly 
due are the use of gasoline Instead ot henvv oil tad 
the admirable n lighting uul Its king appliances which 
were dmlgned to go with the lamp 


1M1I1V I IRK) i 

Among tin lamps appiousl by the P’lamtrles invest! 
gaiois is tht BodyPlrku 1 Ills resembles tht l umat 
in impcit to the admission of air while its interim 
aimngement is iiki that of the Oray lamp It has 
the Upton Bnd Roberts shield for protecting the glass 
trout the fhtnie of an internal combustion of gut 
with It is a veiy i tillable adjunct to my lamp deriving 
Its air ftotn below I he lamp has only ont garnet and 
one laeket whih tie Interior rylinder affttds all the 
disadvant iges iefeire>d to ibme In dlseubblng the 
Mueseler lami Its illuminating powe t Is also d< tic b nt 

am M 1 IMIS 

Ah a result of tin long Investigation at riamiiUs 
thi following lamps wue permitted In Ihigl'in minis 
under tegulull m hh to theli shape and sin Muibiier 
(Jacketed) Mitt saut Wolt I with eitliei up ot down 
dial!) P umat (heavy nil only) Rod) Hrkit (heavy 
oil only) I he I luiueiles comnilssbn put no it attaint 
on the invention ot new lamps and as a insult it 
has! Hcun n< w 1 units hnvt becn attlhori/ed hIiui 1)04 
I hey arc the Hi t hum Arias Mnlkav No 2 (.1 timer 
A (eilnilieig Kali K me mi and the Woir No t An 

exnmin itlnu f the fliHt six ot (lust lamps tdiows 
them lo be only bllghtlv incdlll d tvtes of th \\till 
pattern dlfTeilng ini ng th instil s only In tin 
met hod of baffling the tntraiut of ill Snmt of Iht tn 
have I hh 111 imlnatlng iieiwt ■ than the Wolf lamp 
and It Is Imtti lo set un> leasoti tm llulr existenei 
I he Wolf No 1 lamp liiventiel bv II lolls is stimlbr 
sad llghti r thin nnny it hen. It has u double glass 
evltnder being to this extent mote t amputated than 
Its nototvpe Double glasses have ben tried in fore 
I ut without affoidlng any nia^xed advaniiigi 


(fSholine his now for a hng time be n permitted in 
tee rumn mines ns an llliiinlnmt md Its u is onilng 
more and moie Into favor in 1 tame and Rnlginm It 
lias tin advant igi of yielding a brighter light hut 
ntanv engine its art still uneasv as to its HHfrtv Tht 
defects of giibollne lot this put ame ire more or Icrr 
ginvt lamps binning Ik n/t m get lint quit kt r than 
tliosi hurtling oil especially In a gas oute atmosphere 
ind the gloss tylindtm Imak mem frequeutlv lo 
obviiti Unite dlffleultles the lamps luv to be made 
mote bulky and heavier while it thi some time the 
thbkiuhS of the gliiHH has to be dlmlnishid so that 
It one should take hold of a hot lani) by mistake and 
drop it there would lx danger ol hiuaklng tin glass 
and tnithing an explosion 

In lettain kinds it wotk in whbli a limit is sub 
Juled lo a good deal of jolting i gasoline lamp goes 
out nune fiequenttv than m oil lamp and th hand 
ling of gasoline tiqultes griatu taut ion thui that of 
oil It Is possible to get bitter Illumination out or 
nn oil lamp by enlarging the gau/t manllt and making 


the lamp bigger but this has corresponding draw 
backs The argument that lamps of high illuminating 
power decrease the danger of falls from tht root by 
enabling the workmen to dlstovti sooner the symp¬ 
toms of raving ground sooms to me to be not well 
demonstrated whhh opinion la shaied by tho eminent 
engineer Har/6 the Belgian direetoi general of mines 

AIR Oil A) ■ AM) HMIUHIIM 

Piom the pieeeding dose i lptloiu. it will have been 
noticed that in some lamps the air la admitted from 
above the lame In othns ftom below and in others 
from both dliections Each method has Hh own effect 
on the illuminating |>owti of the lamp but they are 
not all equally saft The ubjut of the downward 
diaft is to kup ttic lamp Riled more ot less with a 
volume ol tut it gts to the exclusion of any possible 
explosive mixture only in exceptional eireumstauces 
can a perfectly explosive mixture make its way into 
such a lamp With an upward oi a mixed draft on 
the either hand the lamp sometimes highly heated in 
a gAHtous almosphere aits as a chimney In drawing 
liillaminalili gas upward into the e hnmber if the light 
bheuid go oul tin gam jus mlxtuie would still elrcn 
late expelling the lm.it i inducts and might end in 
the imiinulatlon of a jh rlt< tiy t xploslve inixtute 
within the ism| 

if now i te llghti i should lx pul into operation an 
lntirnil explosion would ensue whit h would protmbly 
he ((inducted to the cxtciloi I he tules or Trance 
and Helglutn forbid the rt lighting of a lamp that has 
been extinguished by a f ill a blow oi any attldinL 
that might e mac a rent in the gauze German rtgula 
Hons prohibit tht flighting of a lamp ut any place 
In whleh an at cumulation of gas Ih suspected hut If 
ti lump Is piovldttl with A i(lighter such rults ah 
fhim utt of little effect In my opinion it would bc» 
wts to forbid the use of a telightpi In any lamp not 
having downwatd dtuft alone A downward draft 
limp Ih thought to be somewhat Iihh easy to ielight 
than one with an upward diart hut German expert 
. tit t does not support this tdia 

I OC KIM Ol I AMIS 

I he locking dev In is not an essential feature of 
the safetv lamp but It assists greatly in asRmlng the 
saltty fen whuh the lamps have been designed Many 
Inventors have atlutked the ptoblem and it may now 
be tonsldutd ua salisfHetorllv solved We havi a 
eholn of si vital dlffeient but equally effutlve mi Ih 
ods some of which are vtty Ingenious ns (melius 
hvdraullt lo k thi maguelit Ink originated bv Vll 
Hers ind Imi i >v d hv Wolf and the ltadriv I loele 

I iHunallv I pnfer nisi lonslstlng of a laigt It id 
Tlvet whieh '-hall bi easily felt in it visible to thi naked 
• vp A group of mlnera supplied with lamps l 
this kind of s lock ir hairltadul behind n fall of roof 
eottlel nmkt thur Joint supply of oil last a gnat whllt 


-The oldest niwspapebs 

Dihi mi lit Homan etnplrt the public it ion of news 
papers had ilteudy nt tallied a certain vogue and if a 
ftw minibus or the offltial dally ntord which (msar 
pieparesi with the assistance of many thousand 
witie is and dlattlbutid nvtr tht wholt tultlvnlul 
woild of his time had bun preserved fen us we wenilel 
be iiiuth bettci mstru till tudav In regard to the 
dally Ilf nf thos days I he Acta Dlurun Publieu 
gaxt it ports nf the splendid pullti festivals of th« 
mtlltaiv tamimlgiis ind vie tones or social and liter 
ary on tils and of piquant advent dies the oldest of 
nil the ntwHpapus thit sllll exist today the (list 
printed mwtqwptr of the woild Is tho ( hlnest pub 
lleiitlou the King I (ui Hint is tht (htonlele of the. 
(spital It Is uilil to hiv been founilcd in the year 
• II of the Christian ua bit appeared ngitlsrly only 
in and uftet li I lor fiui euiluilts It was puli 
Ilsludtvuv Iwo weeks ind stnu 1K00 e vt i v tlav To 
div it is published thru times n dav and Ua three 
editions are printed on dlffcunt pnisr tho morning 
edition on vtllow Hit noon edition on whin und the 
evening wilt ion nn gray pipe t tv avoid all toufuslon 

The otigln if the fits! i uropenn newspaper is still 
In a mist of umulainfv In nbedlen c to eireum 
blame certain ter! s nnd noth (ten were formed as 
euiteis for wliuh nuith Important Information was 
m quire tl and then diutilliiiii 1 in directions suited to 
n sjk elite lurpebi I bus in ( uimnv tht Pugger 
tiade office m \ugsburg «hit It In its wilting rooms 
rutin ltd all kinds of Imputaut mws and for a yearly 
iisHtsbnunt dlsltlhuled them to ill (hose who hud a 
I fhilti d sit for Iht m Itisidis thesi I ugger wiItten 
ntwspipus so culled vets title nit n co n posed 
ruwspuiier leltus The PmiMiti Rudolph II for In 
stinee paid two hundred florins in gold every year 
to a man In Colognt who write him legularlv a 
throttle It of the events In I t mice and the Nether 
lands Ont of these tirttttn newsjiapu lettcis were 
I Inn developed tht piinttd niwspapm in the years 
<>r iht nanovv intnval that Immtdlntely prttided the 
st ve nti enth tentury The Austrian Mlthael von 
Alt/lng must 1 h> regardul is the founder of the mod 
ern Get man newspaper method In 158 he sold it 
the P rankfort fair a quarto edition of the Cologne 


riansnetleng lelatlng ncgotlatlens which had lam 
(undueted between tht Pope and the Fleetoi Gebhard 
Ar this |h rlodltal always appe ired duting the Prank 
fott fait It was also tailed the News of the lair 
tcqulred gnat ivopularltv and soon was confronted 
with various iompetltors ThlB News must hsvt l>een 
followed soon hv the German leal newspaisr of whleh 
the earliest volumes cannot lie shown and the only 
early volumes extant or uetesslblt are a volume or the 
newspaper published In btrasburg In lfctrt and a 
volume of a mwspnpu published lit Augsburg In th 
saute yeat The title of thi Stinhburg newspaisr 
ample and trudely sonutimes giotesquelv smiled 
aftei th< manmi nt that day was 

Relation of all that may oeeui nnd all the 
lotownifhy newH that may b hcatd now and then 
tn Ipptr snd Lower Geituanv also In I ranee Italy 
Scotland and 1 uglaud Himlti Hungary Poland 
Transylvania Walluehla Moldavia lutkey and so 
forth in thiB t«0») rt at all or whlth I will pul in 
print in the most faithful manner just as I receive It 
The oldest English newspaisr first appeared in the 
yeat 1822 while the reports of the Kngllsh Mercury 
attributed to the year 1(88 are now known as 
forgtrips The first Trench ntwbpapir was founded 
bv TiiAophraati Renaudot a phyaitlan and it was he 
who projeetoei the first labor burtau The titlu of the 
newsiiaiar w is Ia Oa/ctti and was so tailed aftu 
the aniall Venetian coin whlth wu the piles of the 
written ntwstuipers thxt had been bought foimcrly 
on the Rialto This paper appeared for the first time 
on the Toth of Mav 16tl and its whole extent was 
four pages 8lmc 1762 it has been called 1-a Oasette 
d< Prance and Is published at the present dav 
The eormlneas of the assertion that Ga Gazette 
de Prince is the oldest French newspaper Is con 
tested in a re>cent issue of the Boersenblatl fuer den 
Deulsehen Buchhandel a bulletin published by the 
Get man book trade with the following statement 
Thi founder of Ua Gaxelte de France Thfiophraste 
Rt naudot had already a long time previously begun 
the publication of Its Ptlitcs AJBchcs which Is still 
published to-day and is now a mere advertising 
medium The original purpose of Ihls paper was the 
publication not only of advertisements, but of opinions 


rnd news rtgatdlng private individuals wlio them 
i elves had an interest in the dissemination or I hem 

But even Lets Petitt h Afflehes was not the oldest 
French uiwspapci mllv Iht merit of having pub 
lished the oldist one is due tn (harks VIII Whin 
he in August I4IH led his army into Venice and 
in tbi following yiat conquered the kingdom of 
Naples lie published a regular periodical report of tho 
prngiFSH of Ids campaign which was essentially a 
new spaix r 

tn regard to the afore mentioned Iji Gazette de 
Ptante Its original title was tht simple name Ga 
zitti Thdophraste Renaudot introduced this name 
tram Venice One stage or a journey he had made 
was the city of the Doges While In this tlfy he 
iaught sight of the oldest Venetian newspaper a pub- 
11 pilut that contained reports of municipal affaire 
and general news and was sold for a gnretta an old 
Venetian eoln having aav a value of two rents And 
the name of the coin was the till, of tbo paper 
Renaudot piomptly conceived the idea of giving to 
hts own pap*! the some title La Gazette, de France 
wns sold in Hip streets and was greeted with a most 
zatlsfaetoiy demand ( ertalnly it was Renaudot whb 
ptovokid the fit st phase of the marvelous vogue with 
which the Trench newspapers have been rewarded— 
Rt naudot the flist Pi enth journalist 

The Gazette had celebrated collaborators indeed A 
few of them for Instance were Louis XIII Cardinal 
Richelieu and his wily assistant the Capuchin monk 
Pranqols Ltclere du Tremblay ibe editorial staff 
consisted of Renaudot and his Bonn Isaac and Euse¬ 
bius Later Renaudot was the representative In the 
Gazette of the policies of Masarin the successor of 
Richelieu 

rt should be stated that the first real dally news 
paper published In Trance waa the Journal de Paris, 
which was founded in 1777 

Syndsnunins Paint.—Grind io parts of finely 
pounded graphite 10 parts chalk 30 parts of heavy 
spar apd IS parts of welldryed llnseed-otl varstah 
to a paint of the consistency of ointment Before use 
the paint should be diluted with a suitable quantity of 
lissredDfl varnish 
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ASTROLOGY. 


BY F W. HENKEL. B.A.. F.R.A.S 


Fbom the earliest times down to the last two cento 
ries no very cleat distinction wan made between astron 
oniy and astrology The foi mar was often designated 
•natural astrology dealing with the movement* and 
appearances of the heavenly bodies thd latter was 
called judicial astrology and dealt with rules for dt 
tei mining their supposed Influences upon terrestrial 
affairs the destinies of Individuals especially of those 
highly placed in office Then seems little reason to 
doubt that it was a desire to know the nature of thin 
supposed Influence especially as affecting themselves 
personally that led to the patronage of the science by 
rulers Astrologers were attached to the courts of the 
principal princes of Furope during the Middle Ages 
and such astronomical work as thev were allowed to 
perform was often undertaken with this end In \lew 
Astionotny would starve exclaimed Kepler on one 
occasion wen It not for her harumtuanim daughter 
Astrology He himself the Illustrious discoverer of 
the thiee great laws of planetary motion Imperial 
Astionomcr and Mathematician to the Lmperor 
Rudolph was obliged lo «ke out his Irregularly jiald 
stipend by the money he earned from cast lie licit o 
scopes and fortune telling by the stars Ix>rd fine on 
sometimes though with little Justice considered the 
father of tin Inductive method vis a believer in a 
form of astrology though he suggested that inquiry 
was necessary lo determine the Just rules of the 
Antroloma Sana In Mhakespeare we flncl reference* 
to the belief In the Influent e of the stats on human 
fortunes In llcniy IV we And Gle ndowet saying 
At my nativity the fiont of heaven was full of fiery 
shapes of burning cressetH (haurtt alludes to the 
evil effects produced hv Sal urn 

quoth Saturn 

My courao that hath so wide for to turn 
Hath moro power than wot any man 
Mine Is the drenching In the sea so wan 
Mine Is the prison In the dark coat 
Mine Is the strangling and hanging by the throat 
The murmur and the e hurls rebelling 
Fach planet had assigned to It a partlculai metal 
and a distinctive color often no doubt suggested by 
Its hue 

Sol gold Is and Luna silver we threpe 
Mars iron Mercurv (quick ) silver we cl«i»e 
Saturn lead and tuplter Is tin 
And Venus copper by my faderkln 

( Canons Yeoman s Tale Chaucer) 

The colors by a more or less obvious analogy were 
thus assigned to the sun and planets Yellow to tho 
sun arure bluo to Mercury red to Mars black to 
Saturn etc The medieval astrologers also assigned 
colors to tho twelve signs of the sod lac and particular 
districts were ruled over by each sign thus Arles ruled 
ever England France and Denmark Taurus over Ire. 
land Holland and PersU The sign Gemini In par 
tlcular was regarded as especially associated with the 
fortunes (or misfortunes) of I-ondon and accordingly 
the plague the great Ore of Isradon and (he building 
of London Bridge were all associated with lhe position 
of this sign 

IJlly the astrologer is credited with having pro 
dieted the occurrence of the plague of 1G6* and the 


great fire of 1666 whleh latter occurred at the time 
when jmrt of the sign Gemini was In the oseendant of 
london He was eiuestlonid by the House of Commons 
committee appointed to inquire into the cause if the 
flto and declared that he had dlseo-veied ley IiIh ail 
that su<h an event was to happen but dlsetainted any 
knowledge as to Its date 01 e ause It Is not dlthc ulL lu 
understand how some or the Inllueneeb assigned to the 
heavenly bodies cainc to be attributed to them Thus 
the sun Irom hlH very evident Inllu n e on all teries 
trial phenomena and the moon ftom hit tidal a tl >n 
being known to be i*otent faetoiH the Idea nituinllv 
arose that others of the heavenly bodies might have 
powers as gicat as or even gieator than thc.sc two 
ov* r man s destiny The fiery rod eoloi of Man s e med 
natuially to associate this plant I with vents nrnl 
rumors of wais the dull lustci and slow movements 
of Saturn as naturally indicated mlsroitnne sue! Sat 
urnlne Influence while 1h* brilliancy or lupin r and 
Wnus led lo Ihdr being considered fen lunate planets 
Mercury loo always eluiec to ibe sun and clinic ult to 
detect from hts rapid motions betokened volatile and 
choletlc temisranienl Yet how the atcitolo{cia eanu 
to devise the elaborate sytet m by whleh «v iv plane 1 
and one h sign has Its special influence Is by no means 
easy to say 

In Whe well s opinion the sun tuoou and pluects lx 
lng ldcntlfl d with the gods and goddesses of th 
Oiook and Unman mythology (still suivlvlng In the 
namiB of the days of the week) the eharaeteis as 
signed to these deities wen Iransfitreel (o the lais 
beating their names Othcis there are who with 
equal probability eemsidei that these mythological 
beliefs weu suggested by aMiologlcal Ideas th e h ir 
artei of Mars from the led color of the planet of that 
name the swift footed Mereury (messenger of the 
godH) from the rapid movements of the planet and the 
supremacy of Tuplter from the gieater brightness of 
that stcr and so forth N vertheless though the be 
Her In astrology was veir general until quite t nt 
linns then were always cleat minded think rs who 
shook themselves flee fiont the populai sup islitlon 
Shakespeare In King Leai savs This Is the cx 
< client fopptiv of th« wot Id that when we are slek In 
foitune we make guilty of our disasti rs Iht sun moon 
and slats as If wc weie villains by necessity fools by 
heavenly compulsion knaves thieves and triadic ions 
by spherical predominance etc 

In earlier times ( lceru (Dp Dlv 11 ) reasoned with 
tnund Judgment against the belief In astrology Th 
Finis ror Vespasian when told that his court lets were 
discussing the piodtgy of the appeaianec or a comet 
said This haliy stHr docs nol concern me it men 
acts lather the King of the Parthtans for ho Is haliy 
liut I am bald Similarly Henry IV of Frame speak 
lug of the astrologers who had foretold his death is 
said to have exclaimed They will be light some 
dav Hnd the publl will leniembei the nnp prediction 
that has come true better than all tl rest that Irnv 
proved false Haylt has well said the more we 
study man the iuoi It apis am that pride Is his ruling 
laoslon and that he afreets grandeur even In his 
misery Mean and penshshl reature that he Is he 
has been able to persuade hlmsdf that he rannot die 


without disturbing the enurse of Natur and obliging 
th heavens to put tllimhclV' I t fl *h eXpeilH to 
light his fuucial pomp Foolish end ildl ulons vanity 
II w hn 1 a just id a of the iinlv me we should soon 
coinpreh nd that !u death oi liiilli ot ft pi line Is so 
Insignificant i nit iter compared to th whole of Nituie 
thai H in nol an event to stir the heavens 

Tel (Sim writers finm time to turn Blind lo th 
fan Is f th Hsiiilog is and Hough It s tins wonder 
fit hew si \ti inidln n v i miss f nnsuppnitcd con 
l lures and Hlesmel lie lions n v r have h n s n 

oiislv l gill d as el n sllll w n ust net le k m on 

the woik of th se tally / slots as alt g thu vain and 
w istcd 

lust as th fiuitlesH health lor th elixir of life uilel 
tl phllt eph is stun bv the old ulc he imstH (I lie in 
si h s oft n learning r ilso) laid Hi foundations ol 
th mode rn s leu e or eliemistiy se hv th watching 
el I he iinlv astiohgeis was an umiilali ri the mat ilal 
whereon 111 li sue sseeih hav hnilt th mightv Ml] i i 
stxlie tinc ol model ii ah<rnriemiy I hough It Is and 

I re liahlv will r main tui h voliel nui power to pieillet 

th future cimise of human nflalis yet the astnilicmn i 
can tie tdinlin th fnfiii | nslile os c I eh | Ian ts of om 
sv st in foi manv ige s to onn with i pie e Isle ii gicatci 
linn thnt f minv aim) il s ivntinns Untie v s 
eoiiict wlime return wc line Just vvltn shi il has h in 
detected almost iu the iiisitloi assigned tv e nle ulal ion 
"flu an nlisiiue ol h veniv four v ais ( >1 Invisibility! 
dm lng which time It has mid to ii dlsiane >1 more 
than tinei 111 usanil millions if miles fmm tin sun 
l In phhI Hnd fultnc hlstoiv of llu eaitlis pith round 
the sun is known foi a million of ye n on elthei side 
ef I Ii* ireseltl time kicini the nhsiivvtlons of I tic 
tally (haldcan astiologers and (hell neordh eif eeJip 
sis the theory of the moons motion hnB been and Is 

I lng |P1 betid 

So long ns the enith w vs l glided oh the erntoi of 
the universe and the sun nnd slm e nur lv wiondarv 
orbs of no gicat sl/e mevlng lounel it there seemed 
little to wonelii nt 111 m ns faith 111 till teaihlngs of 
tstiology though cun th n on might HHk how the 
Hie Ini Influ lues assigned to th vat Ions heavenly 
Indies well ase ltain d to b long lo them with such 
minuteness 

If a mm. fufuic ear ei d p nd*d only on the post 
tlon of the lieavmly bodies nt the time nnd place of his 
birth how did 11 hapm n that of two persons both born 
nt the same time and place one Is ame a txggui the 
other a unmanh 9 How different for Instance the 
inicer* of the twin htothers Jamb and I sou nnd how 
different the Ii Umpernnunts' When w consider the 
ofeilh is It rmlly Ih a small plnnet moving round Its 
ce mini sun together with Its fellows some s ipiooching 

II In al/e others greatly surpassing 11 and that there 
lave since been disc ov* red two great planets and a 
i nulla i of moons quite unknown to thci early astrolog 
eis It seems hsid to conceive am plan t to be of such 
Important! that all these othu hidles nuitiv exist 
lor Its benefit oi i itlier foi that of Its Inhabitants 
Out sun too t bough all liiumitnnt to us Is only a 

cadet among the hosts of heaven and there are stars 
I rohahlv an far surpassing It In magnitude as Itself 
surpasses the caith Knuwl dgc 


GIGANTIC ABYSS IN THE GREAT 
NEBULA IN ORION 
By Boa as Lucira Las kin 
Trig beneficent patron of astronomy Mr Tohn D 
Hooker of Los Angeles Cal now has on display some 
wonderful photographs These were made In the 
Mount Wilson Observatory and are of the central re 
gloaa of the Orion nebula The original negatives 
have been greatly enlarged on transparencies All 
these are now set In movable frames In an Ingenious 
mechanism for display Bach plate Is set In front of 
sixteen Incandescent electric lamps arranged In a 
square whose dimensions are the same as those of the 
photograph to be shown about fifteen Inches on a side 
The room Is darkened the observer stands before the 
apparatus at distances of from ten to twenty feet 
When th* sixteen lampe are lighted a marvelous effect 
Is obtained The central portion of the Hnyghenlaa 
region In the nebula of Orion Is the opening of s 
odoasat cavern lo the primordial stellar floor In 
these pictures tbs nebula Is no longer a flat surface. 
Oh* peers wttbtn cosmic deeps; looks into a chasm 
before whleh all powers of Imagination are submerged, 
«o4 feasts th* ays with supernal splendors Every sp> 


twaranct Is that nt looking In nt a dour nnd to the 
roar of the cave deep within glittering nebulosity 
The lmpresslou made Is that the real wsIIh of this 
cavern arc at an ineoniclvablc distance back from 
the opening Mr Hooker has had all (he adjacent 
regions separately phofographed and shows these In 
succession lound and stout the. avtrns mouth Then 
he again puts this on magnificent display The lm 
presslon that one Is peering into an abyss Is con 
firmed and stisngthened This chasm as seen In these 
pictures le the most beautiful obloct In the possession 
of man Pillars columns walls facades bulwarks 
stalactites and stalagmites arc within deeps of deeps 
These glow and shine superbly with pearly light 
The nibula has no paiallax capable of being meas 
ured Adjacent stars have been observed those hav 
lng proper motion and those In revolution around their 
common centers ot giavlty Mass times and motions 
havs been made use of to deduce parallaxes These 
range between lho one three hundredth and one two 
hundredth of one second of are To be within bounds 
1st estimates of the caves dimensions be made on the 
basis of one two hundredth Then the nebula If at 
the same distance of the neighboring stars at once 
becomes of colossal magnitude None Is able to be 


gin to think of tl dimensions The initial region 
of the mbula may be taken ns of the angular diam 
iter of the moon or half of one degice The rngginl 
tom and twisted edge* of the ope nlnf,s as shown In 
Mi Hookers tiansparcne use for purposes of coinputa 
tlon here will he* taken as lm losing i spnee whose 
diameter Is one fourth di gree ot 1 mill Gu lo the 
cavern a mouth tuin and look tills way or toward 
the sun It would look In a gient tchscope like the 
1 olnt of a fine needle or a tiny pie e of diamond dust 
1 he earth eould not reveal ltb xlbtiuie nor llu dti 
tanre from the earth to the sun a line T> Oouooo miles 
In length viewed rrom a point nt a right angle it 
would flit an angle of one two hundredth pait of a sec 
ond Then 1 second would have a i nl length of 18 
r00 000noo miles 1 min of i lii nonooooou miles 
and l r > min of 16 740 000 OOO 000 th elinimler of this 
stupendous opening In the HUllur floor The lodgment 
of the ovs In this perspective Is that tin i.ai of the 
chasm ts lltrae times more distant than the width ot 
the mouth If so—It artuallv Is anil mme then the 
star pointed wall Is r .1 000 ooo 000 000 mile s he vond the 
open door This la the distance of the stai Birins 
Hundreds of thousands of Molar systems like nnrs could 
inter and have an abundance of apace for free motion 
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But tin nebula may be more dlsunt than these stars 
Then ull 111) ih> dimensions would U largely augmtnlt*d 
Tin 8 )h(H um of this giant mam leveals that it in 
gaseous But how does gas imit light cold light in 
frigid spat 17 I Ight without heat within a body of 
gin whin spate without la at the absolute rero of 
ttmiHratui) la indeed b myati r> A firefly may be 
ahl< to explain Celestial photogmihy an now eon 
ducted at the Ycrkes 1 lilt and VMIroii observatories 
la a sc lpncc whotet coming a( lilt\mienl8 will no doubt 
be nunc and ever mor< astonishing I Ight moves 
with tin unthinkable velivelly or l8i>JS0 miles per set 
ond With a parallax of on two liundre dth of one 
second th< tlnu nquited tor light lo ltmh tlu tarth 
would bi 11 uni ti * uo ymts and 1 olio jeans with one 
thro hundredth appioxlinnt lv Hut what procussts 
an in uttlvllv within Oilone iau of iinfathomed 
depths 7 Wluit HiuiH and woilda net being foimed 7 
The Bound great plan of Blast, for the new 100 lmh 
mirror pit suited to tin Wilson Observatory by Mr 
Houkii haa not id arrived ftom Irmtu th( Drat 
having bon n Jo ted on aoount of flawH 

THE THOUSANDTH ANNIVERSARY OF 
AN ARABIAN UN1VEBSITY 

T in llnlvirslli oftnio thi inn. o li bint, d of all 
unitimillet, or ihi Mobumnudin world tan boaat ol 
uavlng readied Its thousandth aimlv ikii> Hie it 
lent pi i pat at Inn iiiuih futlu. i libmllon of this iveni 
was iuomI noli worthy and hIiiwh tu all otlur pmplis 
Intirislid tlu viuoalilt ilmtition of tlu biholasllr en 
deavor In tht oiltuu or Islini Tht vnv days In 
wlildi this unlv isitj was r undid an ilao th« date 
ol thi origin of III mi lit at hdiolaalli foundations of 
I uropi i ml tlieHi Iml ed wire llki thi echbiatid 
high siIiimiI of Si In no fot liiHtano undo Aiablan 
influi me ulsi Mill III Inloislty ot ( alro piovokts 
ko n intmst for the tnfhii uasou that It holds bo- 
ton tin i>ib of iht nut of thi wot Id a genuine orl 
intal pic tun Hi seal of this unlvi rally la today 
In oik of the oleliM masques of C nlro in thi uiugnltl 
cinlly (onsti lit 1 (.niiil il A/luir and has been there 
Hlnie the par ISS Indent if Aiablan it mitt Ion om« 
had th« power to fmdllv I moptan nuntat lift to-day 
that power get ms to hnvi lapsed into the rigor of 
death long ago \i ibtan i niditIon and thi teliglon 
ot Mohammed an still todav vtrv nearly Idintleal 
tlm Korm i wellltiles tin soli aouiii of all wisdom 
aud tht sihools are laid In mosquis ol adlunds 

In hi Arhai as um Ihoroiighlv skillful observer de 
aerljyea It the risim foi piuvti of th< mosqui Is also 
^rhe iN'tWIi min f Mi iinlvt rally Its ttiKi is tov 
trod wilh mils Hint th -duetiuts mlti this holy 
mom only in ihdt baie Hit In the gnat i ourt in the 
hills of the sane'linn of tin mosque thi students Bit 
on tin floors in iilinlnl faslilnii In gioups aiound 
their tiarh is whlli with shouldtis swaying thi y 
leutn tin Ir lisnons wilh a loud vide ot murmur thdr 
Iiumis hi ii oidnnn with thi |i cepts of Islam 
WUinwet the woid Allah oi uts in thi Koran tb« 
studi nt must Incline his hind Ih hours of Instruc 
tion art divided among ginmmni rdlfeion law logk 
rhetorii ami Utdnhialion of I he Korun though the 
gtmrul nsptit of tin met mi lion is «t verily rdlgions 
grial loleiame pic vails among thi various phast-s of 
lalam htn hi i king togdlier peaeefnllv m ommodatlon 
and lnwtiudion 

The tninilM r of studi nis is urt slgnltliant to sny 
I hi least Six Mars nai for lm-tnn e it w is 8 000 
und was tnnipostii if Mnliainmidans Irom ivnj pait 
ot thtli wmll II n Hi Mrhainmidan studiiits from 
India ineit those fioni Wist Aliki Iht link nuets 
tin I’lisinn mill iln ArnhiHii ih Inhabitants of Turke 
atnn Ihi imhtn.ily is nmlntalmd by endowments 
whlth me \ei> ((nsidtinll hverv day mort than 

miu loavts or bread in distributed imong the stud 
inis ih hides th v hi Ini Uni to frti tables In restau 
rants iml boat dim, liousts mil llun are also lodg 
lug lions s In whl h trie k mm mentation Is proffered 

Hum rhi tmtl is me paid vi ri unugcily and 

must dip lid also on iihn ouupatlon bevond tbe 
schools foi the Ir slu III i ind susii nintt On the 

oilier hand the Shill ul Islam the nctoi of the 

unlit rHlti njois a rv lnig liitomt All these cir 
luinstnniis pi Ini to an old luliiue hit they also show 
us i w it hi l hill Is lire nil ilgld fiom sheer pe 
i ulhti Iti m I so I hi iiilllenm il festlial of the vener 
nblt und it I hrnted high s IuhiI or < aim Is far more 
n listh il Hint r gards th past than one that pre- 
iilits i luminous filnn 

The Hlec trios] World lllustiHt s an eleclrie heater 
for drying tin matrlus us d in mwspiptr printing 
and slalis that the i losi uni ml of thi temperature 
rhtalned with elutrii heating tht rapidity with 
whlth tht drying is effuted ami the teihnlcat excel 
hntt of thi matH thus drlut are strong points in 
faioi of Iht method Further as thr i lit trie heater 
tan Ih applied exaetlv whttt It Ih wantid the room 
Is not hi it<d as with gas or stiain and the electric 
liriMtsH Is mote economlial Ilian auv otlur Printers 
ilfitrhlmis on this sldt of the watir niuv takt a hint 
from this 


SCIENCE NOTES. 

The chief center for the manipulation of Mini 
PH clous stones in Get many is In the Rhine Province 
Roth at Oberetein and Idar an Important Industry has 
been created which had its inception In the cutting 
and dyeing of naliie agate the chief deposits of which 
ate now exhausted At present Imported stones are 
handled chiefly thtse coming principally from Eng 
land and South America Although agate only was 
dressed and colored in the early years of this Industry 
at present all t lasses of stone* are prepared for market 
In this however the art consists not only in forming 
th< lough stone but in giving it color as well 

Continuing their researches as to the at tlon of ultra 
violit light upon microbes P Cernovodcanu and V 
Henry of thi Pails Uniiuslty recently presented the 
following anounl to the Atademle dos Silences ana 
lysing the different physical and thimkal factors 
I sing powt rful mercury it»p>r lamps In quart* tube 
the liquid wan placed In vessels under the lamp at 
various distant es and samples wetc taken out at in 
tervals for testing As the percentage of microbes 
haw link Influence thiy used emulsion of 10 000 to 
looooo mlilubes pei i ubli untimetti with Bacillus 
mil tvpbus cholera dysentery and others The ml 
trnbt destioylng at tlon decreases more rapidly than 
thi squatt of the dlstanci The 220 volt lamp la foi 
short distant es ttii times as active as the 110 volt 
lump and this Ih still more noticeable at gitater dis¬ 
tant is IMth thi largir lamp the flme needed to dt 
stiov all the coll Imellhis is 4 seconds at a distance 
of 20 tt ntlmett is (82 inchest At 10 ttntlmeters it 
I about one Net ond Regarding the depth of thn 
liquid iht action is mn stronger with a thicker layer 
say of 10 inches than with but one inch The speed 
is the Hamc at teiniterafures of 0 to SB deg <’ and the 
effect Is produced eien with a froren liquid Absence 
of air or oxygen has no iffect 11 Is known that ultra 
liolel rays tend to form hydroxyt in water md this 
latter will destroy mktobts Such la not the effeet 
hote howeier as the amount of hydtoxyi now formed 
is Infinitesimal and would nud to be 401) times as 
strong In ordet to destroy the cnil baellliiR Different 
microbes do not show the same st nsitln ness and we 
lave the (holua microbe elistroycd In It) seconds 
while iht titnnus huelllus ne ds from 20 to 60 sec¬ 
onds Ah to waie length the spectrum of the mor 
curi \apor lamp has a great number of ultraviolet 
lays whli h extend as far as 2 22f and lie btlween this 
and 1008 A 1 2 r Inch glass plaft stops off all these 
aftei 102" and the mkrobi destroying iffett Is now 
extremely slow 1 to r hours compai d with 11 to 20 
seconds A ()04 Inch mica sheet hBH about the same 
effeet Protoplasm liquids sue h as albumin gelatin 
serum etc also absorb the rays and it is the rays 
which arc absorbed bv the protoplasm of the cells 
which have the destioylng action 

In the Royal Svcietys Proceedings Messrs B D 
Steele and l< C.iant dc set the two types of micro 
balance the more sensitive one having been ton 
struttt-d wit i the Idea of measuring the amount ot 
radium emanation given off by tadliim bromide and 
Is sensitive lei 1 X 10* gramnn* The second type of 
balance Is for the absolute determination In weight up 
to 1/10 gramme with an acturnty nr lo» giammes 
The cases of Iwth balancne* were made of Inch brass 
tinned tnstde and out In oath case (here la also 
connected a niKiiometer and a two way stop-cock so 
that communication can bo made either with atmos 
phi re oi with a (kryk vacuum pump Tbo beams of 
both balantis wen made entirely of quart* In the 
form of a double triangle tbe more sensitive one hav 
lng a maws of «I"" gramme To the beam is fused 
a concave qiintr mirror and the position of equilib¬ 
rium Is dc tu mined by means of the lamp and tele 
scope method To prevent disturbance* due lo beating 
(he Nirnst lamp used Is plated In a metal case and 
th« light is imaned through a hote in It and thiongh a 
solution of alum Ii regularities In behavior of the 
imlance due to electrification are entirely obvlatevd by 
plating on the floor of tbe balance a little uranium 
oxide Before finally adjusting the beam waa boiled 
In aqtm irgia and washed with distilled water The 
central and only knife-edge of the more sensitive bal 
anco waa ground upon a quarts rod and raats on a 
polish)d platt of quail/ crystal Attached to one end 
or tht beam In a small quarts bulb containing air 
sealed up at a known temperature and pressure At 
the other end could be atlaehed a quarts counterpoise 
of any dealred shape The effective weight of tbe air 
contained In tbe quartr bulb will vary with tbe pres¬ 
sure or the air Inside the case Tbe principle of the 
method of measurement consists in measuring tbe 
change In preaauie or tbe air in the balance case 
required to maintain equilibrium when there Is a 
change In weight of the counterpoise Thus a change 
In pressure of 1 millimeter In the case wss found to 
correspond to a variation in effective weight of 1H 
X 10* grammes and an alteration of 1 deg C at SO 
millimeter pressure to a variation ot lees than 1 X 10-" 
grammes Tbe e-onst* uctlon of the second type of bal 
ance la also described 


TRADE NOTES AND FORMULAE. 

Oeouat for JUpaMag OeUnkdd.—Dissolve 1 part 
of camphor In 40 parte of alcohol and add an equal 
quantity dl Shellac Tbe cement must be applied hot 
and the celluloid articles kept pressed together ttlPlt 
cools 

D isi nf e c tant Paint (Horst).—5 to 10 parts flf ear 
bolle acid 16 parts of manganese 10 parts chloride of 
caidnm 10 parts china clay, 20 parts fossil meal 10 
{•arts of dextrine or gum arable, and the requisite pro¬ 
portion of water 

Sydsraains Oemeat.—‘To prepare eyderamlne 
cement for steam engines water conduits etc mix 
end knead equal parts of graphite iron filings and 
unslaked lime with about 20 per cent of llnseMdOil 
varnish or a varnish substitute 

To Paint on dement with OH dolor.—The freshly 
applied cement is to be washed twice a day for a 
week with fresh water and after being allowed to 
dry thoroughly twice soaked with linseed oil On 
cement thus treated any oil paint will hold 

dement Composition for Pain ting Wood.—A good 
coating foi protoe ting wood against the weather may 
be made of 1 part of cement 2 ot sand 1 of pressed- 
out cast in and -U of buttermilk Stir frequently dur 
ing use and make only as much as can be used elut¬ 
ing the next half hour Apply as evenly as possible 
and not too thick by means of a brush to the wood 
which must be somewhat lough and repeat the 
coating 

Harmless Coloring Material for Sugar —Red One 
part each of cochineal burnt alum and purified pot 
ash and 2 parts ol tartar powder lino and mix Tflt 
urate with water lo the quantity and concentration 
required leave to stand for a few hours with occa 
atonal stirring and filler Blue Take tndlgoc armlne 
In paate form and enough water to obtain tbe desired 
shade of color Yellow One part of saffron and 10 
of dilute alcohol (7 + 1) After aqueeslng off Che 
liquid treat the saffron again with r >1 parts of dilute 
alcohol and mix the (wo extracts For cheaper sugar 
articles use tincture of turmeric in the proportion of 
1 to " Green Is obtained by mixing yellow and blue, 
orange by mixing yellow and red Aniline colon 
tiee fiom arsenic may also be employed—Cham tech 
fechnlBc he SpevlaliUten 

Washing Putty for Varnished Work —Grind umber 
or rawn brown In a mill or on a grindstone with 
oil varnish and a sufficient quantity of siccative to a 
thick paint and work up thoroughly with div un 
binned pile soot to the ){insistence oi a soft cement 
With this puttv which can be easily and conveniently 
handled first HU up all holes and joints also apply 
a thin layei with a putty kntre here and there to 
single stripe and portions on wheels and wagon frames 
or on porous wood The washing now following must 
ho performed bpforo the filler or surfaeer become* 
dry Tnke a small vessel with water in which a few 
drops of turpentine oil have been poured dip tbe 
finger In it and wash the treated portions till the sur 
face has a uniformly thlrk coating When dry polish 
with fine sandpaper and paint with tin dealred color 

Water-OUss Biss — Dissolve solid potash or soda 
water glass In a copper boiler (or a dean Iron boiler) 
by means of boiling water and to tbe solution obtained 
add as much sodium hypochlorite < lavelle water) as 
may be necessary to destroy the brown color and 
render the fluid colorless While the lye is being 
added It must be quickly stirred Then pour carefully 
and slowly into the water glass sufficient sulphuric 
acid diluted with 8 parts of water to neutralise all 
tbe free alkali contained in it stirring vigorously till 
flakes of silicic arid begin to be precipitated and to 
float In tbs mixture the addition of the sett Is not 
necessary where there Is only a very small quantity 
of free alkali Pour the solution of potash or soda 
watt r glass thus obtained Into clean boilers of copper 
or iron and concentrate It by rapid boiling to tho re 
quired strength for whkh however there is no 
definite limit When told keep tbe mixture In glass 
bottles till required for use When necessary, it nj^y 
be diluted with distilled water for sUIng yarn gnd a 
quantity of tallow or aosp may be added at the same 
time as la siting with paste 
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INSTRUMENTS AND METHODS or THE 
OCEAN MAGNETIC 'WORN OT THE 
CARNEGIE INSTITUTION Or 
WASHINGTON 

By I A Batik Director of the Department of R 
search In Terrestrial Magnetism 
Tm trvuAi irimipdh roibowtr 
Prom the very start of out ocean magnetic working 
on the (ham red brigantine Galilee in IftOf two 
litnctples have been steadfastly held In view 
a To get useful work done and t ake the result* 
l romrtly known 

b To atrlvi towaid tho highest a ura v attain 
ible In all elements ccnslstcnt with a 

Farlv In 190 r I sicnt a mmth abi nd onsulrltig 
various unlicnt invc itiKattis a to tin r quirement 


(to an work but m Id gtt (ru tl ally no nltltl t ul 
Information to that wlilth I bad already ob all 1 it 
my previous experlen on ( oast and flt xletl Sin 
vessels magnetic work on loard of will h wt* begun 
inder my direction In ’BOt 
It wat ci luded that the beat | o dure w ildUl 
nako a beginning In the la Iflc O ean it one b> 
eele ting a eullabl v ssel to b lartcr 1 for a t mi 
>f years Ah tb r Hilt of soiui advertising th Cali 
be was finally (hoe n and as much as possible if th 
Iron on boaid i wov d r rcjla id bv t u magn tl 
mat rials Vert a special observing bridge* was i 
etiuct d <n will h (lit Instrim tits wire mount I 
The r suit was that w had a v ssel foi ihl h al tl 
1 la oh where tie vnilcus magn M lnstiuin its » 

* r » a f rk r r s m 


I la 1 1 I v I ill i flllrt w r lb mull st of 

nj hi 11 i Tl 11 > l t g I w ik It 1 
1v of tics hi clullv sti t d for Antai tl x 

l lontlun tb DIs u rv nlli ( aurB 

\\ u xl Hti v towari u yi m (1 al dev lepment 

f all tic (nsti uu nlH It ih gnlrid as a mis 
tak t 1 1 k c u u y t g it it t ihHv Instrum nt 

i nd 1 vot t I mil iti i tl ■ to It and lisrognnf bow 

I v uld 111 ti with th tl i| i Man s H t qual 

itteitnn wis b hi wel fun tl Ht«irt to all thi e le 
m nls magn tl d llnation dl| an I th lilt nslty cf 
tl magn tl for ev rv knovn in h l mil It atm 
n nt l ii g it ill 1 ir I lloioigllv 1 cit in I r 
n I tal s a ■ till is H h of u i e In in rxi rl 

n It was | Kttil 1 d itig th I tl I f ii tilal 

till Ir n Mu 1 hi Is t Sit 1)1 g in A igust 

II to Rett I ill U oIh I I I in 1 I | ri M illy 
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throughout tin Hum y«ais IVOiOk th< (.alilM whh 
in (.uiiituihhlnn 

11 wan timiklv shown that b> the nuthoilw imploywl 
v lu n by im h 11- an lit »un di t« 1 mlm ■] In two dlffi n lit 
wajs with illflii'iil iiiHlrutni ntH nnd l>\ dlffi nut ob 
Kilim th« oIh* i v at tonal irroih win lint only ion 
kldi ialil> Iihh Ihnn tin (bait oiois but wilt also In 
yitural Iihh than nr about on tin nnl* i of tlx itror 
of thi Hblp ili\latlou mrri it Ions in ot hoi winds tin 
min itatnty of thi dt station loiinttoii uiv soon bi 
i min out ihlif min mu And If this u is tin. with thi 
I rii tuitions l iki ii oil tin Oallln liming htnalhl ib 
I lilt loll lOlfflil III tllllll a in Ot III I li si) inglgld In 
inaginth wink iu swinging ship ivny thiid 01 
lointti iIhv tluii how iiiuiIi iihh i must It In tin. on a 
nnm>l hosing lnt.tr Uiilutiin i infflilmts ind liss op 
poiliinllv Im swings ns wi»k till 1 im with thi iir«nt 
Xlltnutli nnsi Ik' 

Wi kiw nil mid Hu ii fmi tin di fi 11Ing tin k 11Inn 
or iiri fill limullH until moan Insti iiiih ntH had r.aihid 
th< Hfl.nn Hint' ot pi i In Hon us Innd Insti inn iiIh nn 
Iohh wi win <iH unit Hint tuiidH would soon In malt 
nhh for thi building of i wlioII\ non mittm lit ship 
1 lilts nssninnii wi did not hut wli n Ih woik sa« 
In Kim on Hu Chilllti In flit it win nniftMtiv to 
win lonfidonn In inn nhfIII\ to itinki Rood what hml 
)Hin pinnilsid \nd no wi wu dititinlnirl to mnki 
thi uunn woik n kiimihs IiihIihiI of spi ndliiK thr i 
\ioih or non In Inhmnli offlu InsiHlIgatlonh and 
wiitliiK nit man r it was thotiKhl Inst to Hint light out 
nnd gt I Hoiin woik dnni and iilinw nil maki thi n 
Hulls known promptly 

In Inn. I hit It was ,i'i nl\ imaatldi to mil nlttn 
Him to Ihiri hvwIi ninth utmw In tin magnttii ihaits 
ol tin thin ihnniitt fm tin I’m llh Oh an I nrb In 
thi HpiltiK or |»M>" nil Hi dlls ihtnlnid win auppllid 
to thi t nIt■ d htatiH llsdiogiapht Offlu oil the under 
standing Hint ni w muKiulli iliniti of tin Him < h 
minln win to In Ihsii.iI howiiir (hit oiRtnil/ntlon 
hHH Hum fill onh i ubllhlnd Hu oni if tin Hum or 
i qnal niHKnitli d i limit Ion Son ii tlm In 111(1 Is to 

nppmi thi voliinn of ill tin it snl*H iihtalm d on homd 
thi t.allhi llul It not him rot tin large imount 
nf woik mtalhd h\ tin building and iiiulpplng of the 
now usmI tin solium iiinld hast In i n tabued hi 1*100 

Thi piompt H dm thin of tin ohsi nations and thi 
mnnv lontiolH liinmlid on whims i tin simmI uailud 
|Kit hiiuiI to dlsilost Hu wmk points lint mil Hlwma 
lit- qultkl) nsdmlrid I luts Inmnsi tin di station in 
i Kli Ii nta win dlffi ii nl at lit sntlous positlotm of thi 
lnRlrtumnls It win not posslhh to git an tnmn dtftto 
(OtnpnilHim fot i XHinph tn indgiuth ditllnnHons 
madi at two dlfftrmt Hlntlons oil tin ship Thi dnl 
ntton lonwtloim toultl not In* suiimafnllv d.himlntd 
until ih. lomplitlon of a nulsi losoilng a largo 
onongh initM In magmth lalllmh \nd Inn Ik win re 
Hu gimt .ills mil ngi of liming h non inngin Hi whip 
like the (.tin'Mi <ountH ntimf hiatlh It Is now 
piiHHlhh to nmki nn bouid mntly *v llnal lonipntatlnn 
a ftw inlnutiK afti t toniphllon of tin otauisatlons 
nnd thim thttk up at out. and ri pint If iiiimHarv 

Thi nvallabli apaii on Imaid ship toi mngnitlt work 
Is niuMsuilv H suhti it nnd In fun in nrvtr as large 


as one would like—not ov n on the OsrmgU Heme 
it bocomea essential to anting! thi tnHtrummta ho that 
whnt In Aimed for tan la anompIlKhod without bring 
mg them bo doec as to hate an tffut on one another 
and thus intiodun titm mou dotation i orn rtlons 
Hun an llirie magnetic etanunts to la determined 
declination dip and Inlenally My. general experience 
In umgnetU work haa fonlbly Impressed upon me the 


mill of gilHiig a totally IndepmiUnt flunk on eat h 
• Itnidit of ota.iiy.Ulun Hutto mrh is In bo deter 
mini d twin HlniultamoiiHly prifoinbly and bo theie 
elthtr must la 1 by £ ot alx different lnalrumentg or 
mih Instrument must la* arrangid to measure more 
than one thmern The first suggestion Ih rarely prao 
tlml bemuHi of thi limited oliservlng B|iace and the 
dmlrablllty of taking advantage of thi best possible 
londltlonM rtgardlng steadtniHh of Bhlp <t< 



IHk WAIUNk I Ol I IMA1INO < OMPAHH ' Ok 1HI 
LAUNKU1K I Ns 11 It 1 ION Ok W AHHINUION 
Mot N IKI) ON IIS BIN N Al 1 K 

Our di vi lopini iiIh have aicoullngly been nlong th< 
Hiiottd 11m that ia«h lnHtrunu.nl Bhnuld be capable 
if meHHUilug nt koMl two dlffittnt magntth el< mints 

Tlnm an Inst rumen! pilinntllv Inti nded fm ningmlli 
di i Hunt Inns wati arranged by a suitable di Ilntion d« 
'he to measure also the horizontal intensity one 
arranged i hteflv for horizontal Intensity was made so 
that declination could hi otaseised with It and finally 
thi 1 C dip t Ire 1. pirmlttid getting both the dip and 
tlu total Intensity 

lilt Sllll DU lIHUk AMI nil VI I OKI I INHlRt MINT 

B<ginning with tlu LloyddeAk ot the Roealled 
1 C Dtp ( itile thi thief improvements made on the 
otlglnal Instrumtnt as desnud bv (apt F W Criak 
nnd oh Ktippllid to the Autaiith expeditions of 1901 
01 wirt as follow k 

Insistent e on pit Ii. I ton In < onsirurtlon of the varl 
ons parts of thi timtruminta by the maker A W 
Dovu ol (harllou hint notably of thi pIvotR and 


jewels We finally sut reeded, due to Dover's Skill, In 
getting Instruments for which the accuracy waa not 
so very far behind that with land dip clrrlea 
Next it waa found that the ortginal deflection dia 
tanee was a trifle short and In consequence, deflections 
wore Impossible when the earth’s magnetic force fell 
below a certain value Thus on the 1905 cruise the 
Instrument became unavailable for magnetic intensity 


eliservstlons before thn vessel reached Honolulu A 
similar exiterienc# wu encountered by the Coast and 
Oeodetli Survey steamer Bache* on a trip to Jamaica 
and Colon Accordingly the distance wu sufficiently 
Increased and at the sama time a second deflection dls 
tance Introduced, making the instrument now every¬ 
where available—something which the horisontsl In¬ 
tensity Instrument la not The latter Is not suitable, 
for example In regions of high magnetic latitudes, 
where In consequence the force acting on a compass 
needle would be weak A brass holder for the deflect¬ 
ing needle was made so u to avoid haudllng the nee¬ 
dle dui lug a set of observations the passage from 
short distance to long distance being accomplished by 
n simple inversion of the bolder Ihe needle being 
mounted et i entrtcally inside 

Next the milled heads of the footscrews were gradu¬ 
ate d end means provided for Insuring that the instru 
ment when mounted on the glmbal stand wu artnally 
lcul The heights of the footscrewH were iepeatedlv 
drtcimlncd and coni tolled for an Invariable and leve. 
position of thi ilrile whenever the sea wu calm or 
when the visw 1 was In port and thus the Instrument 
set level In bet worn 1 do not remember seeing de 
sci(bed In any book on ocean magnetic work how the 
dip elide was actually set level on the glmbal stand 
although the full error of level may go Into the dip 
t An acildintal mlsscttlng of the footserews upon ono 
occasion by less than one complete turn produced aif 
cu or of about one degne and a half In the dip ) 

The method of observation Invariably followed yields 
four di t« rmlnatlont. of dip two ot these being with 
thi ttgulat dip neidlis according to the absolute 
method Inclusive ot rovetHal of polarity of needle and 
two being difleetPd dips 1 e those resulting from 
Hie deflection olwervatlons at two distances for getting 
total intensity heme not involving anv additional 
time The aiheroi of observation Is such that each 
dip applies prat ih ally to the same momont of time 
and to the saino ixMltion of ahlp whith of course Is 
moving thioughout the observations Al first Ihe 
agree ment between Ihe directly observed dips and the 
difleited ones was not always satisfactory, but It was 
soon discovered that this was due tn mechanical lm 
perfee lions which have since been remedied Next two 
dcteiinltiHttons of total Intensity using two deflection 
distances are obtained Hbould one whih the scheme 
tan rcadllv be extinded to Include different Bets of nee 
dies etc 

It may b* ri marked here sIho that foi rapid shore 
work e g for the purpose of examining Into pro 
nounced local disturbances the L C dip circle has 
bien converted Into a universal Instrument by the addl 
t'on of the telescope seem In the figures thus making 
it Into a theodolite and a compass (not shown) has 
been attflibed with which declinations may he deter 
mined within l min or 1 min oi the dip circle quickly 
set with It In the magnetic meridian 

In addition to perfecting the instrument In Itself 
special experiments have been In progress with the 
view of disclosing the cause of outstanding errors and 
suitable testing appliances have been devised There 
Is no great dlffliulty In perfecting a magnetic Instru 
ment which shall admit of observations with the de 
stud absolute accurary over s limited region, but when 
It itimes to Insuring the same accuracy over practl 
rally the entlie globe then problems present them 
wives scartely to be appreciated Even for land In¬ 
sti uments the problem Is not such a simple one, as 
lias been repeatedly found Hence It Is of the utmost 
Importance to get Independent checks InMvery possi¬ 
ble manner Every opportunity has been embraced In 
port to get shore Intercomparisons between all ahlp 
Instruments and land outfits (our own as also those 
of local observatories) With these Improvements and 
the precautions taken an accuracy sufficient for all 
purposes Is being obtained by us with the Improved 
Instruments Some further Improvements are in prqg- 
ress 

Htirr tioai/oviAT totter itotmuMritT 

Early In 1905 on account of the failures met with 
tho I. C dip circle In getting total intensities In low 
magnetic latitudes, as above reported, I undertook the 
devising of a special deflecting apparatus for horison 
tal Intensity observations used throughout the "Gali¬ 
lee” work which could readily be attached to the ordl 
nary navigation compasses At that time the Sidling- 
mater 'double compass" had not been perfected, and 
cv en If It had It would not have answered our require 
ments We desired the simplest possible contrivance 
both from an Instrumental standpoint and that of com¬ 
putation 

Accordingly there waa developed a deflection ar¬ 
rangement baaed on the atae-defleetton formula, which 
implies that the deflecting magnet to at right angles 
to the deflected one when the state of equlHbrlum has 
been reached Instead of mounting the deflecting 
magnet off on the side, as la done in land magneto¬ 
meters and hide in Neuxaayer’s “devtettona magneto¬ 
meter,” need on the German Antarctic ship, the 
"Gauss." we mounted it vertically above the center 
of suepenaioa of the compass card. 

Thr magnets need tn deflecting the ootnpnas card, 
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thn angle or defloetlon being a measure of the magnetic 
tone were especially selected ones which tould be 
qulrkly attached In a rigid manner to the deflector 
framework for horlsontal tntenslty work and again 
readily removed for magnetic de<1lnatlon observations 
In the Bldllngmaler or Herman instrument both the 
deflecting and deflected magnet systems are movable 
compass cards and the Instrument for best success 
ought to be treated entirely as an Instrument by Itself 
In our device the same Instrument used for naviga 
tlon of vessel or for getting magnetic declination can 
be converted in an lnetant to a horizontal Intensity 
Instrument and the design of not multiplying Insirti 
meats unduly may be tarried out 

The German instrument posstHseH apparently how 
ever one advantage over ours vlr with It one Is Inde 
pendent of the ships head or constancy of dim tlon 
of lubber line ainte the angle made by the axes of 
the two compasses is at once twite tht dofleetlon angle 
whkh measures the magnetic forte In om dovltt it 
l<t necessary to road tht deflected positions nt compass 
from some aero or index as th» lubber lint which 
moves as the ship turns To overcome this difficulty 
two methods have butn followed hading practically 
to identical results 

The helmsman is ordered to hold a given course to 
the best of his ability for about an hour during whlth 
numerous deflation readings an math In four posl 
tions of magnet and circle II Is reinarkabh how at 
t ic end of a half to a whole hour the effect of yawing 
of a ship is eliminated the yawing In log on the aver 
age as much to port as to starboard Htnte while 
individual defleetion sets may be quite erroneous thi 
evtrage yields a result tomparing favorably with that 
derived from the dip and the total Int. nsliv observed 
with the L C dip drite 

A method whlth has bten raort favoiably employed 
Is to take simultaneous readings of the ships head 
with the steering or other span compass (low hv anti 
then apply the nttessmy coirectlons to iht observiel 
defleetion angles Thus thi agreement In th intlivltl 
ual sets haB been imptovtd though the final nsiilt Is 
practically the name is by the first method 

Furthermore on the marine folllmatoi tompiss 
aboard the Carnegie it has be»n si tanged that th. 
deflection angle can be read using as Index som ob 
Jttl outside the ship • g the sun 01 a star and thus 
the motion of ship entirely eliminated Instead of an 
actual celestial body It Is ho|sd soon to substliuti an 
uitlflrlal dtvlce Thus the difficulties dut to a mov 
lng rero from whlth deflection angles art counted an 
it entirely overcome without giving up the fixed prtn 
rtpiee started out with—sliuplUtty and ready adapta 
blllty to a variety of purposes 

Kxamlnlng some of Hldllngmalt r s olaw rvatlons 
closely It appears his magnet systems swing through 
large enough arcs espet lally when tht aea is not 
smooth to compel 1 im to go through thi same laborl 
mis method of multiplying observations for a desired 
degree of at curacy as we are obllgod In order to 

llmlnate tin motion of tht lubbui line 

In the instrument on board tht (arnegh (see tig 


X 

I 



A RKOTIOV THHOUOH 1 HK MAtUVB COLUMATIXG 
COMPASS 

VUrnshowlnt th* fourramnwta H It K.H twonf thstoir commuting 
(•nw. NX. aitnejyadtothei buoyant «Mpaotd A U.eao.1« fl S . . h 
Iilaaait in tb* foeua uf the Una N to which It beknitw at 10 O an 
two of the four window « through wrblt h the twain arc na 1 1 he* 

windows are Moments of a sphatiral ahrll whoae center la at its | olnt 
ofaappnrt of the optical ayelem, heota the rooking of the bowl or 
the rotation produced by rawing of the veaael doe. not alter the 
optical roodlliuna 

are above) the deflecting magnet Is mounted below the 
card Instead of above as was originally the case The 
magnet may be easily placed at four Invariable deflec¬ 
tion distances The construction bas been Improved 
In other respects by my assistants Messrs Flsmlng 
and Wldmsr. 

IS S T X V M X XT TO* MAOXICTIC PSt UlfATtOW 

While my attention was being devoted to perfection 
of appliances and methods for dip and intensity, my 
assistant, Mr W J Peters, was making a special study 
of tnstmmsnU for getting the magnetic declination at 
sea Htvery known appliance was put to a practical 
teat—they all wen found subject more or less to the 
error artel** from the inevitable motion of the own 
pm sard while the magnetic bearing of the celestial 


body was living taken To eliminate this trror It was 
necessary to extend tht observations over a suffletenth 
long interval so that on the average it could b< as 
Burned that the various motions of the card had been 
eliminated This had to lx done more or leas blindly 
however as one could nivu tell JuBt at wlmt point 
of tht arc of motion tht magnetic azimuth of the stcl 
lar body was obtained Furthermore the virions In 
struments all had movable patts Hubjeet to weai with 
fiequent use sueh as the axes of mirrors oi of i ilsm« 
find of the arlmuth clitl on tin bowl I IkewIs ginel 
nation * rrors on th caid had to be considered Owing 



VIRW eiK XlhW DKHKtlOK Poll HOHl/nNIAt POUfl 
OHSKKV Alloss IthPoltK 111 INCI Mol Nil U IX Its 
IIIWAt I K OX 1 111* CAWXPC.il. 


to thebe defeetB there w ie introduced api ti nt devi 
at Ion torratlons not du to the ships mxM> tlsm hut 
to purely instrumental chum* To be Tblo to sc paint 
tha apparent tiom tin liue d< vlitlons It was ntcis 
wuy on tho Halllce wotk to go thiough an t latiorat 
ales of shore oltMtvatlons whtnevei the vtssel 
rcuihed poit The ahlp inalruiuiuts wtt Invattablv 
dismounted and used ahticm alongside of the custom 
aiv magnetii outfltH fm land wtuk 

As a result cl the Itiv stlgntlons the mailnc colli 
mating compiss hi it disenhed was dcvlBtd by 
M.ssis P tus and Fleming Hnd constiuctctl with gnat 
skill and conscientious tan hv Mi Adolt Wldmer 
thief instillment maker of the I it paetment of Tern*, 
trial Mugn tlsm Such an instrument ih now In su 


scivatloiih I lie angle k next cldc t mined tKtweon th 
• 111 1. He ttillj* Ulttl semi inailv O) lilt lull 111(1 till »I 
and tht magnetic deellintlun Is finally decimal Sltnl 
lirly with the mailnc iiilUniat r eompass l lie anglt 
(wav inlildh or seal I b u n th magnet and sonn 
celestial boelv as tii sun Is i til with a iioektt mx 
lint to tin neatest nitnut of u it a glyen time and 
th n readings of th m imi t s tl< end Hit yvnttli are 
tik n With th aid of th tim i idings tht motion 
of the sun dating the int ual of ibs nation is takei 
into ittmint and the tin azlmutht, d< tcruilm d 
wilt n as tb stab t ndliiRs g|y th vuvliik iihIIIihb 
of tin ningm I system 

VMtli tin In timn lit* thticroif on« Is ilinosl in 
tti<lx Indep ud lit of th yiwim, ami rolling of Iht 
Hhn making It imsslblt still ti gt t satlsfaetoiv re 
suits whin with nil oth i arlmuth elide devnts hith 
uto list d at sea e list rt at tons would be wholly im 
imsslbl oi at It IM y it mi it lain 

In fen mlnut s a vain <f lb magn He d tllnuHon 
may now l> tetiiln I p ss sslng an attuia y ittaln 
tide with | k y 1 ms Inst i tin e nth inly by ill iht ai t fill 
tbs nation and by labe i Ions i<|s(lllonh e vti tiding 

om i a hair hum oi more to linilnati * lie motion of 

the taid 1 tins net only lim. Hi ateuraty of dallna 
Hon at s n in n tm leased but what Ih tqnally Im 

IHirtint tht time his kin ic timed and the possibility 

ot gdllng list ful results In all kinds of Bias greatly 
i xte nded 

It may ako h |otntid out that the eff d of drag of 
magnet svst m mm lng m the liquid duilng changes 
of tin ships In ad k me re emu In tlu present lnstiu 
mint ns will as In Hit dt ties tor ahoyt eh scribed for 
the in theal of e hs uni Ion Inveilv s tuiiilug th* mm 
pass bowl opioslt to the slit) s molloii 

Hi (111 f nutst Hiding dlffl ulty it piesint ts to get 
det lmlnatlms ef th ninkndlt d dinitimi when no 
eel stial body is yisthl lu oth r wcitls a U y 1 k 
dt sin tl whl h will lurnish it stu an x/linulh mirk 
whose dilution will he liivailTble within th desired 
digit of act mat v dining th Inti ry ik whe n <d<stial 
bodies ait that urt tl This dry It fen htst suee tss must 
be as simple as possibh Rnel not lie a soune ol dls 
turtanif to thi magnetlt Instruments Thi Anschutz 
kadiipfe g\row opt eoiupass dtss not nt pre si nt ap 
I nr to fulfill these requirements 

Foituunlily whin oyet th d ep s as it Is not neeiB 
RSi v to obsme the nugndir elimtnts ns oft in a* on 
Inml i e th illstnn ftom i olnt to isilnt «r observa 
tlon mnv be If niressuv on to ton milts Ah n nmt 
t r of fsd ey ry client unity is embraced ou tile t nt 
It git It git a dally ok, rv at 1 in so that on the aycr 
age tin points ti about 100 to 1 0 miles apait If 
h iauht of doutlv wiatlm d elinatlons are missed for 
■ nt oi two days It Is not ah salons Th it would k on 
iTiid but still the oi portuniti b of multiplying da III* 
lion dntT bv sant el. vis. ire t xa edinglv desdialib 

Pra neat sell mi. foi ouau obs u it Ions to s um 
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cmsMI operation on the Carnegie No su h attin 
tlon as far as known has been given by anyone else 
toward the perfection of compaM work 
The basis of the Instrument Is a Rite hie Unittd 
Btmtes navy standard K Inch liquid tompass with the 
card, however removed and an optical e*olUnintlng 
«ystem with scale introduced enabling the obsetver 
to note the are of motion of the magnet sysum while 
sighting on the sun or a star hence knowing precisely 
to what part of thn arc the stellar azimuth applies 
In brief practleally thi same method of observations 
can now be used at soa as on land where the mag 
netometer circle would be set to some conyenlent point 
on the magnet scab and then stale readings taken of 
the positions of the magnet during the Interval of ob 


1 desired result had to be devised and a number ot 
printed forms prepared so as to simplify both tho n 
cording and the reducing of observations Dut few 
hints could be glerned from the lupoits of previous 
expeditions as to the best methods for determining 
the deviations due to the ship itself for all three ole 
ments It remains to be seen whether anv other expo 
dition has gone Into these matters ss fully as was done 
for the Oalilee Fortunately this troublesome port 
of thn ship work has been eliminated on the (.'arm 
gl< 

It has been my observation that then is nothing so 

• Ter » store detailed dewripli hi Hi rca I may l» nf ned I tl t 
Jon nut of rmrMrfal Mages limn and AtenmidHrs gtn-trfi ley tor March, 
WO! v«d jtv p 17 
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haimfiil it in inti) iihihhIi in lui k nf pumi) lti> nh 
In tin i tin lion it lln uttei national data iiiU publlia 
Hi.n «l lln Hbiilth lo anoiiipllKb prom)* iidiution It 
1 * nuiHhan to In gin right vl/ to haw Instruments 
mi t In Oh i I (In nation and thorn of computation all 
loim on tiiinnonloUK wholi and not In ti rated ax 
tlioiiRti tli v wit' Indi |x ndrnl or one iiiiottm 

In i liijwl mn h an On tnagmtii smm nf the 
tilth n onld nadllv lost him*. If and spin oul the 
huh x ho li teimlnahly that It would lake ncanr fifty 
s n limn t n or fifteen y<ait, tin ttini allotted to 
ifiniliti It with no utliliil advantage whatiur On 
(In iintini) lln rpplhaticm of pnp*r xnular vail 
ilion i in itimiH f< i n rnrwY i xti tiding ov*i flflv 
VIUIH WOltl I I 11 M liollH lliattir 

An ohb mi i iklit in mi to foiMt that his ohaerva 
iIoiim liax i o xHim until lliev hax* been computed 
i nd h n I muHt h ir lln computer in mind and 
iniibld i what hlh taik will h It lb aMtonlHhtng how 
mil a slnpli trull nx thin In at tlruih (UxTignidid 
I lining nil ih< i i|iilni m In mind thi work nf thi 
tiillln wtin aiiang d aiioidlngly and still further 
Ilia It li ii i io Hlbl to put Into aitual pi ac tic < these 
hh nb on I hi ( un yl« 

Tw i Inis aftu Hit uiniili tlon or the nh<n t vallonal 
wnk it Falmouth 1 iigland a hiimmaii of the mag 
intl< i Hiilth ohtnliud on the taiiugli ftotn long 
Island Sound t< h ilnioulh (Si|tinih<i let—Ototxi 
I Mb) i min nc lug Hi* Hi iliiii nln win tun! to thi 
(hi f livdiokraphli offi s Issuing magndU (liarta and 
Important *nou> wen polntid out The Nummary win 
I lihllHhed in \atiin t n dn>a after tin datt of th 
Inal olmn it Ion rind tru Kykahhiff pinuntid tin 
I n 11 ■ in ii 11 n h f( i tin Russian (hograihk bmlel) on 
(ktohii . Hi Sonu lInu In Much nf tlilu ymr thi 
r oni | I t nxultx rf th inliti fit h( iiiiIhi of tin far 
in gi hi lu li i iiIiIInIi ii Vftn I ui lug lalniuulh 
i nglHiid till iiNHil prori did to Madeira tbenu to 
Ih rniiidn uni ri tinned lo Brooklyn iftilv in Febiuary 

llv ihi nuthoilH nili) tul It Is poxhlble for tin dir* 
lot In bin olfl in Washington Ii bi alinimt oh (Ioni 
I n toinli with lln woik uh Hi uiy,h hi win iiintlniioUHly 
un tin visml lilnih If In hi til it iniy hi xald that 
th (urnigh Is Hie inont (ffedlw tlihtruiinnt of i 
hii nli in tiriisttln) magnetism I tins fat divlHid for 
mam Ink tin otrthx timgn tic fines With I hi prib 
ml iMMhlbli lat of progimH on land ax well ax at Boa 
in limy i mflduiilv ixpnt th toinpl tlon of a gin 
mil niikiuti Mill' i of th* giialir part of tin iarth 
hy HUB 

Oin ol Hi Hint l sum. m Hwuy to li un 111 (Mian 
w rk In Hull It Ih ihi* Ii If r pohblbh to halt libal 
i undltlnnx In i otiHi<|iii nu the di \elopine nt of good 
jiidgnu nl of tl obh n t Ih i n of thi prime lequl 
tilts Bonn linn a Iii an Instant lu must hi nbli to 
ohniigi hlw pint! of iIh nation and be < util* lit with i 
ftili d«gr if m urn v ur kit no olwi rintlona nt all 


Uiouiaphual Poaitwm —Equal (art. la bestowed upon 
lln dit( mi illation nf (he giographh positions of th* 
points where th*. mugm th observations are made The 
astronomies 1 observations and oompuUtlona are made 
in duplbate and at times In triplicate by tho obeerv 
*rs and thus the positions are illeetlvely eheiked 
bis well tested (hronomtltrs arc carried aboard With 
the methods followi d, I* would appear that the errors 
In th* final positions assigned will In general be less 
than thrte minutes of arc In latitude and In longitude 
TMTS Ol IXHtHt UINTfl A\l> OF XFHHM 
Both with the xiew of tisting tho various appliances 
cn the Carnegie as will as to ascertain whether wo 
had suiMNdtd in getting non magnelli (undltlona at 
(he three plates (A B and < ) whole the instruments 
rr* mounted spicial observations were made at Qardl 
ners Bay l ong Island August 31st to September 2nd 
1909 just befoie setting out on our first cruise The 
results art given In the following table 


Summary of Swing Oboervatldns at Gardiners Bay 
T ong Island New York August 31st to 
September 2nd 1909 


Thi mshiI was swung with both helms on threi 
HtiuPHslw days and magnetic uhsei vat Ions were madi 
on *aeh hiudlng of xi H«el Looking oier thi resulls 
wi notice not only a good accord among the lnstru 
mints thimselvfs but also find thi xalucB of the varl 
one mngmtn ile mints thi smn on eat h heading or 
ship within (he tirors of obBirvalion showing the ah 
sum of di vlutlon lormtlons of wlmtew r kind Only 
nui who lias hud spill nci both In the obsirvatlons 
•ltd iedu dins of niakitilh dements d let mined at sea 
can appreciate the full significance of these n suits 
and (an rmll/e thi advance made 

Similarly th* special ohs* 11ations madi in kalmouth 
Bay aftir out tilp a* n»s the Atlantic again showed 
th* absi m of rormUona dm In nnv tmaslble ships 
niagndlsm It Is ibliflr due to this happy i Irciim 


etamoAhml the pnsent ocean work la being not only 
txptdiliously accomplished but also with the requl 
alta accuracy 

Since the rapidity of the present work naturally 
will raise the question In tbo minds of some as to Its 
thoroughness I may say the work is open to the In 
spection of anyone at any time A special point U 
being made to extend invitations to prominent aclen 
tide men to visit the 4 Carnegie when in port not 
only for the purpose of becoming acquainted with the 
Instruments and the methods but above all to give 
us the benefit of any crltk Isms or suggestions they 
may make I am privileged to quote from letters ad 
dressed to th* President of the Institution Dr K 8 
Woodward by two of our most eminent visitors at 
Talmonth 

So far as I know the Carnegie is tho first ship 
that has been especially built and designed for mag 
lietlc sea work and l was very much struck not only 
with tho tare whhb has been txireined to avoid errors 
due to the present e of Iron but with the Ingenuity 
with whkh tin Instiumints have been arranged or 
modified In vIpw of the spec lal purpose for whle h they 
were Intended In particular T was phased with the 
skill with which two Instruments placed In different 
paita of the ship toiild Ik us*d lo measur* the same 
okmmt thus affording a valuable check on the accu 
incy of observations Sir Arthur Kileker FR8 New 
inry England November 6th 190B 

ly&st week I visited Falmouth In order to have a 
look at the Carnegie and I should like you to know 
how viry much phased I am with all the arrange 
ments on lioard Then (annot b« thi alight 

*nt doubt that the nsuits whkh the Carnegie will 
obtain will be of the highest importance not only in 
(Wring up dlflhiilt problems of lirrestrial magnetism 
lut also for practical purposes of navigation—Prof 
Arthur SchuMei FRS Mamhister November 9th 
1909 

HOWF OF 1I1F RFRTTLTh 

Already Important errois In the magnetic charts at 
present In ns* have bo* n found by th* Carnegie 
Thes* errors owing lo theli systematic run for vory 
long distances an of sufflitiut moment to be taken 
Into account In practical navigation Thus It was 
found that the iffeit of the errors on the transatlan 
th tracks from New Yoik to Fngland Is always to 
«.it the course of a vpbhcI io the northward whether 
she Is com lug from the east or thi wist Off Capo 
Ran Newfoundland a vessel may find herself too far 
lo the. northward of her track, from 10 to 20 miles 
dejiendent upon clreurastanees and uixin how long she 
may have failed bnause of possible cloudy conditions 
to control her position bv astronomical observations 

Tho oIhu rvatlons made on boat d the Carnegie are 
accepted as corrcit by ih* hading istahlishments issu 
mg magnetic charts 


POSITIVf COLORS 

Tin following iriKisH suggxlid bv Piof Namlas 
pi milts ir lln pre pn al Ion of lantern Midis lu almost 
nnv colii and obxhiislv It Is slao appthnbli to Hu 
11minetton of th thin (onstltumt posllixia In th< 
Him i olu | i in sx Tin lianspnii lit l s mu) li liiudn 
• ii ail) | lilt s I ul Hi > should not bi too dens After 
n i an fill wnMiliik siihsti|ii tl to fixing thex should 
li linuttneed In a nilxtuii if equal mix of (a) l’otas 
slum r nhyniiltli I oiinci distilled wall r 9 ounus 
Hi) I ml ni(ink >i min glacial ncith add V min 
Ims dlxlIlk d wilt r 9 minus 

Thi i lah should lx lift in t his mix tun till the 
liiitiM 1 m quite bh n< hi d that Ih for not less than ten 
inlimti n th*n washed thoiaiighlv till the gelatine 
wh wx not Hie slIgliiiRt Hum of yillow Tl should 
tlon I ImiiiiiHid In a i>er uni xoliition of sulphurh 
mid vx Ii It Ii innirilN th* Itnngi of had lerrmvanlde 
ii ti h id Milphati Ills ina> Ih omtlt d but liettei 
nMull n lilalned Hu rehy 

Aftir nidh r rinsing Hu tranxpaieiiiv lx Immersed 
Ii Hu foil »wlug T>\ l> grains smllum nutate 85 
nulnx dlsillhd w H i _0 oiiiiicm 

Ih iiiiuit i ot dvis ih it i an Im usul Is very great 
I it Hii\ must Ik I im|c nnd not mid dyes The fol 
1 wing an a fiw Hint glxi go d risntts For three 
olor work f* ■ rid fmhxtiu hi yellow auramlue, 
fir blue m thjlini blue koi ordinaly purposes 
Bid ihodamlneB xyli n. red orange a<rldlne orange 
idlow Hiiranilne gnen methylene green emerald 
green brilliant grem him uulhdine blue Victoria 
bin* xInlet tmthvl or crystal xlol t The Images on 
hiomlde and gaslight |W|x rs max In eonxerted Into 
dxe linage h In the mum wav lut there Is consider 
nbh dange r of thi paper b» Ing Hinlnid It Is advtsa 
hie lo Iniuume the prlnth afti t the had hath la a 
1 |sr cent anlutlon of nllrh add fir about ten min 
ides and then wash nnd Injnunu in a xtrx dilute dye- 
hath thi weaker the better ax It thin will not stain 
the patter and although thi print mnx have to be 
left in for twenty lout hours the Imam will absorb 
the whole of Hu dye When the Image Is dyed deep 
enough wash In repeated dianges of water till the 
gt&ltlui la no longer stained 


Thi imHgi now contalna silver ferroiyanlde and It 
Is ax xx*11 though not ngatnllal to remove this which 
can be tffided bv the Billowing bath Hypo 2 ounces 
watci 16 i limes dissolve and add sodluui acetato 
1 ounci gladal nedh add 48 minims water 4 ounces 
Two oi time niinutfx is sufllilnnt to thoroughly rt 
mov* the silver Tin pfrturts may then be washed 
and dikd or to make them more permanent they 
ian be Immersed tn alum 1 oumc water 20 ounces 
<opper sulphate 44 grains for two or three minutes 
and again rinsed and drhd Thu colors obtained are 
x«rv billltant and xcry lHrmanml—The Photographic 
Monthly 


WEIGHING THE EARTH 

Wnomixo the Farth was the subject of a paper 
read by Prof Poyntlng to the numbers of the Midland 
Institute Scientific Society at Birmingham At tho 
outset tbs professor remarked that In a atrht sense 
the earth had no weight at all because tba weight 
was really the pull of the earth Itself on any other 
lody And ax the earth was pulling on all parts of 
Itself equally in all directions the net result was of 
course no pull at all Ynt they lOuld imagine an ex 
pertinent hr whkh the eaith might be weight4 If 
they had a large pair of m ales flx*xl at some point of 
the eaiths surface and If they could only Imagine 
to bring up the earth hit by bit, cubic foot by cubic 
foot weigh It and then rtturn it to Its place—If they 
could only get bold of tbe whole earth in this way 
they (ould really weigh It The experiments be was 
about to describe gave some Idea of what tbe result 
would be It would work out at 18 000 0W 000 000 000 
000 000 ooo pounds—or the figures 18 with 84 noughts 
after theta 

That was a clumsy result and could be expressed 
In another way The weight of a cubic foot of water 
was about 68% pounds and tbe average weight of a 
cubic foot of earth was about SCO pounds, or abont 5% 
times as much as the cubic foot of water They coaid 
express the result by saying tbe density of this earth 
was 6%, meaning it was 5% times tbe weight of aa 
equal volume of water But this was qnlte imaginary, 


for specimens of the earth could only Ik obtalnod by 
mere Hcratchoe upon Its surfair They must look for 
sonu other method They could show by means of 
the pcndulnm that the uuth pull tailed at different 
points on Its surface By timing the same pendulum 
at different parts of Hip suifac* they could find how 
the weight varied from point to point Peary was 
alvout one third of a pound heavier at the North Pole 
than when he started on his great Journey 
But there was something In a given pieces of matter 
II ri matnod the same wherever It was taken and that 
which remained the same was its mass What was 
meant by the mass remaining tbe same was that tho 
same effort would produce In It the same motion wher 
ever that effort was made Therefore what they were 
really seeking when they talked of weighing the earth 
was Its mass The ‘possibility of finding It was due 
to Newt On foi be taught that bodies pulled each other 
with forces depending solely upon their mass and their 
distance apart He showed th* way and ten years 
after hlx death the first real weighing experiment was 
made Prof Poyntlng described this and later expert 
ments carried out by Maskelyne and Hutton on Schle- 
halllon la Perthshire which resulted In the density 
nf the earth being determined at 4% Then oame the 
Investigations by Mitchell and Cavendish, and finally 
those of Prof Boys who found the earth had 6 88? 
times the density of water Describing In detail tbe 
experiments he bad made, Prof Poyntlng said they 
had thi Ir birth In Manchester, passed their early 
youth at Cambridge and came to their full age In 
Birmingham Th* final mult h* obtained was 6 488 


According to th* B&gin**rlng Record Iron-slag 
block pavement luut been used to some extent in the 
Borough of Richmond New York and has proved very 
satisfactory Th# chief assistant engineer consider* 
it one of the least noisy of th* bard pavsmenta, and 
capable of withstanding a great deal or wear As mi 
experiment, a row of slag headers was placed along 
the inside edge of oar rails running through streets 
paved with asphalt block*, where tt is reported to 
have proved fory effective la misting the grinding 
wear ot wagon wheals. 
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CONVERTING WOOD INTO SILKEN FABRIC. 

BY W. P. DREAFE8, FI C. 


mocMura or mawitfacti ar 
Cherdonnet Proceti —The original plant at Besan 
con started with an output of SO kilos a day In 1891 
It had reached 1600 kilos In 1904 and isoo to 2 000 
kilos in 1007 and seems to remain at that figure In 
1909 The breaking strain Is given at ] 6 gru per 
denier and the elasticity at about IS per cent Whether 
elasticity Is quite the term to use In the rase of 
artificial silk is perhaps open to question It Is doubt 
ful If the stretching before breaking which takes 
place can be. compared with the actual elasticity of 
the real liber 


Great precautions are necessary in the production 
of the solution of guncotton The polarlscope Is used 
In determining the correct state of solution The Join 
through which the collodion is squirted are accurately 
regulated by mlcrometrli measurement The process 
of denitration Is of course a reducing one and the 
details icmaln a seuet Temperature of the hath Is 
a consideration and the great aim Is to reduce the 
loss of strength to a minimum Years of study hare 
greatly Improved this operation and have produced a 
thread which varies veiy little In this respect from 
day to day 

The statement Is made that in 1907 2 600 000 liters 
of alcohol were consumed In the Braanqon works so 
that each kll > required betwu n 4 and 6 liters of alco 
hoi In Its manufacture A kilo of 199 dcnlcr thread of 
this silk contains 90 000 meters in length or nearly 
2 million meters ol single filament as squlitod from 
the }ets The selling price of this product has been 
given as 90 fr per kilo In 1890 26 60 fr In 1897 and 
71 76 fr In 1898 In 1901 It reached the price of 4U 
fr per kilo and It may be takon at 20 fr to-day 

/tnr chloride process —The first patented Invention 
dealing with the production of artificial filaments by 
the direct solution of cellulose In aqueous solution 
and without the Intervention of the nltiating process 
was made by Wynne and Powell In 1884 (Eng Tat 
16 80S of 1884) These Investigators seem to have 
confined their attention to the Industrial production of 
clectrk light filaments and this process lias proved 
Itself of great value In this direction and Is In use 
today 

In conjunction with II K Tompkins 1 took out 
further patents in 1897 dealing with details In onp 
of these patents the advantage obtained by drying 
of the fibers or threads In a eonsldciably stretched 
condition’ was emphasises! This practice has since 
found a place in all the artificial silk processes dealing 
with the direct solution of cellulose which have since 
reached the Industrial stage and without It it la lm 
possible to obtain yarns of the maximum brilliancy 

Bronnert In 1899 patented the preliminary mere art/ 
lng of the cellulose and claimed that the solution was 
correspondingly facilitated A good deal of work was 
done In this country by the Cellulose Silk Syndicate 
I Ad in connection with this process and also by 
Bronnert on the Continent but In spite of statements 
to the contrary I do not think that this process has 
ever been worked on a vary large scale 

The rupro-ammonium method —As before men 
tloned this originated with the Deepetasis patent (Fr 
Pst 808,741. Feb 18th 1890) Nothing wee however 
done with the process until Pauly re patented the 
process In 1807 (Kng Pat 28 631 of 1897) The cellu 
'ose Is dissolved In an ammonlara! solution of a cop¬ 
per salt The details of this method are of course 
not made public but after Altering a satisfactory solu 
tloa may be obtatned The coagulating solution may 
be • 16 per rent solution of sulphuric acid topper sul 
phate and ammonium sulphate being produced and 
the cellulose Is precipitated In the thread form and 
wound on suitable winders which are usually made 
of glass The newly formed fiber Is then washed on 
these holders with fresh water 

K Bronnert (Kng Pat 18 884 of 1899) claims the 
treatment of cellulose with caustic sods and then 
copper sulphate la added When ammonia is added to 
the insulting mixture of cupric hydrate cellulose and 
sodium sulphate a solution of the cellulose is ob¬ 
tained Many patents have since been taken out, and 
It |a obviously Impossible to disclose the exact pro- 
oedare in any works even If tttev are known 

The recovery of (be solvent materials Is mentioned 
tote* nemery. gad Urban have observed (Bag Pat 
>M8» of l9to ). that It Is advisable t o dry the pr oduct 
strysedpsh*M 
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<n two stages First at 104 deg F and aftnward at 
a higher temperature If the yarn be submerged In 
water at a temperature of 158 deg to ’12 deg F they 
claim that a dehydrating action takes place with bene 
filial reeults 

Vnrosf Process —In the year 1812 ( ross Be van 
and Beadle (Eng Pat 8 700 of 1892) patented their 
method ot bringing cellulose Into solution for Indus¬ 
trial pitrpCMHW but It was not until 1907 that Stearn 
(Eng Pat 1 020 of 1898) disclosed a commercial 
method of preparing filaments by precipitating this 
solution In the required inanne t by means of a aolti 
lion of ammonium salts This process was found to 
offer special difficulties but to-day thev havu been 
overcome and os a usult of the. Initial work and 
first experiments at Kew woiks have been erected at 
Coventry by Messrs Sarane! (outtauld 4 Co ltd 
where this product la being produced In increasing 
quantity The process Is also being worked at Svdow 
saue near Stettin in (,ermany (Kunstaeldc und 
Acctatwerkc Fdrut Hcnckell Donne raranrek) In 
France at An la Batallk near Dieppe (Soclitc Iran 
calsc de la Viscose) and in Italy 
Further Important work baa been done In this coun 
try on this process by ( ourtauld and Wilaon (kng 
Pat No 21 405 of 19(17) who suggested the atlu lion 
of glucose to the pre ipllallng bath and Topbain 
(Eng Pat 23158 of 1900) who applied the turbine 
method of collecting the threads to these artificial 
fibers an extension I believe of Its previous use In 
♦be spinning of very short flbered yams auch as as 
bestos Many patents have been taken out by other 
Investigators which deal with the preparation of the 
solution methods of squirting and subsequent treat 
raent of the yarn hut they are too numerous to men 
tlon here It is Intel eating to note In passing that 
the Jets used for squlitlng In this process are madL 
of platinum 

An extension has been granted to the original In 
venlors for their patent right In this country so tint 
ilthoiigh the patent dates from the year 1892 the 
rights are still In operation 
Cilluloti silk proc—This product Is manufac 
tured under (he Thiele patents at the English works at 
Great Yarmouth Yam is being produced down to 15 
denier or evin lower The process Is a modified cop 
per ammonia one but there ire many cccret details 
connected with Ihe manufacture In spile of the rela 
live fineness of the yarn the number or filaments is 
greatly In excess of other makes which aie on the 
maiket at the present time 

(illulott acetate procc **—Several patents hive 
been takon out In this direction notably by Ihe Bayer 
Company the Badlacho Company and the Donners 
marck Companv They chiefly deal with the control 
of the methods of pieparing the cellulose Bcclatc The 
question of a suitable solvent secmis to present a great 
difficulty although It Is stated that there are many 
derived acetates and that some of these an soluble 
In alcohol or pyridine but -hloroform seems to be 
tbs chief solvent Qc.te recently (Kng Pat » C54 oi 
1909) 1* haw been claimed that formic acid Is a satis¬ 
factory solvent It this is so e distinct advance has 
been made 

Gelatin and Catiin Pro erws—Very little has been 
done In this direction, from the commercial point of 
view In 1897 Millar patented a gelatin process (Eng 
Pat 8 713 of 1897) In 1907 Mugnler used vegetable 
albumins with the addition of borax and lannln pat 
ented the use of a solution of gelatin glycerin and 
formaldehyde In 1901 (Fr Pat 342112) Casein was 
used by lhateltniau and Fleury Tlmpe ahd Todten 
haupt but little baa been beard of these processes 
Brewery of solic nt» The recovery of raw mater 
1*1* used as solvents Is an Important step in the nltro 
cellulose and copper ammonia processes It Is so fai 
as I know of small Importance In the manufacture of 
v 1 sense silk lu the first case the recovery of alcohol 
ether or aretone from tbe air Is important from the 
cost point of view but Is s difficult operation Exac tly 
what proportion is recovered has not been disclosed 
Quite reoenily the Tublre Company have patented 
the absorption of the alcohol and ether vapor la sul 
phuric arid of 62 deg B at 20 deg C 
In the copper ammonia process both the copper and 
the ammonia can be recovered by known means When 
the precipitating liquid Is of sn add nature electroly 
tie methods aro available for the removal of the cop. 
per tearing the ammonia behind la solution This 


solution may be used for manuring purposes or the 
copper mav be prccIptlatcd as sul| hide 
Heccntly applications of the kuc wn reducing action 
ol glue ose have been bic ught loiwud in tbe case 
where th. pimpitntlng solutnn Is of uu alkaline or 
‘“null* natm The addition of glue owe to the prctlpl 
taring Inlta throw a the cnip'i > it f s dutlon almost 
immediately and th prccl| Itatlug solution how i 
much longer life This process werks well In practice 
These few leraarks will indicate some of the 
methods adopted In different cases dealing with this 
Important bi inch of the mainline tore 

Mai hint iu Lach process Ins f(n sis rial require 
nients as regards Ihe urn lilneiv employ d and these 
have been naturally nut In virions ways Companies 
working the same irottbh in dlffeient eonnlrtes differ 
matcrlall) In actual methods In idditinn to ihm 
the i c la a mass of detail which in manv eases Is not 
protected In s»> olhci » iv than tint of secret work 
lng and mnv Is confined lo the woikinn of u single 
factory Under Ibis conditions I can only indicate 
one or two ease a which nip lllustiai the methods 
adopted in the umnufiituic or th se I) nads 
The first ase is tint if th oiigltml (haidonnet 
apparatus 1 Ills Is of lute test is show Ink In th orig 
Inal patent ling Tit ..11 or IKS) ) th uni tint or 
detail already available in those early Ucys The 
thread passed tiom Ih ) t whle li had i bou of 120 
to 1 th mm through i very Hliorl column of toiler 
anil then on to the winder When i thread broke 
the broken end was sewed hv pin is anil carried over 
Mildcs to the n*l to be wound The pinions still 
ascending an cleaned ov a raildlv revolving brush 
before they d w nd again to i le k up in> more broken 
ends This movement N ie|iealed s v n) times u 
minute Air lu Bid ti S if. I o 90 deg l Is lrnhscd 
by supply snd discharge conduits through the oulcr 
tlunulai Ihe vapora tarried bv the iir might be 
condensed and removed bv eimllng and the air after 
warming re (tuned to the aipaiatus Hu so tailed 
Tophum turbine system ol oil ctlug and spinning th« 
threads it the same time Ikng Tat .7 1 >8 or I UK)I Is 
a good Illustration of the ui thuds adopted to over 
come thp difficulties In munuficture The squlitcd 
thro id passe h over a roller anil theme into a rapidly 
totaling box The fibers ni thread as they me fed In 
aie twiBted together inel art tamed liv the centrifugal 
font to foim a compact lull around tbe Interior of 
the box and to be forme el into hanks or skclna If 
th* boxes art deep a longitudinal rte Iprocallng move¬ 
ment tan be given to either the box or the funnel 
lu make sure of tbe even culling of the thtead In 
the Bkem foim I have been this apparatus at work 
on the (ontlnent and it certainly Illustrates a very 
ingenious method of combining the skeining and 
twisting In one operation II Is oi has been laiguly 
used In the manufariure of artificial silk It reduces 
tbe strain on tbe newly formed threads to a minimum 
A third example Is that of one of the more rooont 
patents dealing with modifications In the Title h two- 
solution process of spinning (Dreaper Eng Pat 
21 872 of 1908 SCI this I 1209 12IT ) In this case 
arrangements arc made so that the freshly squtrtod 
thread comes In contact with a pre Ipltatlng solution 
which acts comparatively slowly and then passes into 
a stronger one 

(To be concluded ) 

Th# transmission Unas of the Niagara I*k kport and 
r*t tntlo lower Company running from Niagara Falls 
Ontario to Syracuse New York have recently been 
I rovtried throughout their entire length with a devlee 
designed by Mr 1. C Nicholson of the Buffalo office 
of tho company which Is said to affoid excellent pro¬ 
le < tlon against lightning troubles A metal ring Is 
supported on thn frame of the tower just below the 
lower petticoat of the insulator in sue It manner that 
the distance between the line wire and the ring Is 
shorter than tho distance between the line wire and 
the Insulator pin The ring which sun unds the In 
sulator and Is larger In diameter than the latter Is 
thoroughly earthed to the tower so that the tendency 
would be for a lightning discharge to jump «lie shorter 
distance between the line and the ring In inference 
to the longer route to tlu pin and thenco to th* ground 
Moreover the arc If there Is env In *robbing the 
path thus formed Is k*pt away fr* m the Insulator 
and trouble due to arcing Is minimised The devtrn 
Is claimed to have met all expectations 
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WRIGHT VS. PAULHAN. 

EXTRACTS FROM AFFIDAVITS AND JUDGE HAND S DECISION IN THE CASE OF THE 
FARMAN AND BLfcRIOT AEROPLANES. 

Ox February )7ih, Judge Hand or (hi United Hiatew lxmltlon of the levers from another In the last impracticable and extremely dangerous. Un- 

Clmilt Court. Southern District of Nc w Yoik, rendeied flight I made on the machine, which was In company der such conditions a gust or wind or sudden air 

tils decision in the cusc of Wright Ilrothets vs with Idcutcnunt Izthm, the machine was Hying close currentg from the side of the aeroplane that was tilted 

l^iulb I’aulhau, and granted n preliminary Injunction to the ground, when an attempt was mude to raise up would Inevitably upset tho machine unless the 

pending adjudication or the Wright patent M Paul the depressed wing by increasing the inclination of ruddei could be quickly and sharply turned toward 

Imu was icipilred lo put up a $2r>(loll bond for ono the low wing and decreasing the other, but owing the wind so aa to steer the machine around Into the 

month In case he wished to continue making exhlbi- to (allure to promptly set ovet the tail toward the face of the wind" 

tion fttglita In the United Stales He ceases! making wing whose angle had been decreased, the depressed rsioa akt. 

midi flights, retmned to New \uik, and Hueieeded wing refused to ilse and struck the ground, causing That the Wrighta admitted the prior art In tha 
lit getting the requirements (hanged to a weekly bond damage to the mac bine” lllu wrapper of their application for patent la claimed 

of $tl,»()(* Meanwhile on February 26th, Mr. ('urtlss now ruuiAN iuhnh in tho quotation following 

succeeded In obtaining n re-bearing tu the Wright case lu an affidavit submitted by Paulhun lie sh>b that ‘‘We are aware that prior to our Invention flying 

against him, In which a preliminary Injunction was though the 'rear milder is sometimes moved toward machines have been constructed having superposed 

Issued also the angle of least Incidence at tho beginning of a wings In combination with horizontal anu vertical 

lleluw ate given extracts train some of tin affidavits sharp tinti.” Ir would be ‘suicidal to conneit the rear rudders" 

put In by the defense i tor which we an 1 Indebted tu mddu with the waiping ot the wing so that the After mentioning the airship patent of Lewis A. 

Aeionautlcs), and a part of Judge Hands decision icai veitleal mdiier would always bo turned to the lioewell, September 24th, 1901, the Mattullath patent 
When Paulhan uirlved lu IIiIh country, pallets In Hide having the least angle ur Incidence or to have application filed January 8, 1900, and the D'Eaterno, 

the suit were served u|ion him The next day Judge the rear vertical rudders in any degree controlled by MQUlllard, )<e Brls and Ador machines discussed In 

Hazel's opinion In tho Wilght t'urtlss suit was ren the movement of the aileron ur the warping of a Mr ('humite’B “Progress in Flying Machines," an 

dered and that afteinoon the Wilght t'umpauy got wing" lie goes on lo nay - affidavit la submit ted signed by Dr A F. Zahm, In 

an order to show cause why Paulhan should not tie Under ono condition an operator might Increase this he refers to his paper read before the Chicago 

enjoined from Hying This motion was argued bofote the angle of Incidence considerably on the right and Conference on Aerial Navigation in 1899, and printed 

Judge Hand cm February let and :trd move the rudder slightly to the left. Under different in the proceedings In 1894 In which Dr Zahm suff 

At one point lu the hearing on Ihe latter day. conditions lie might Increase the angle of Incidence gents moving (he slats of the Phillip* machine on 

Wilbur Wright liluisell took up (he argument and was slightly on the right and move the ruddei consider- either sldo thereof so as to present ono side of tho 

so convincing that the Coutt announced Ills intention ably toward Ihe left Under other conditions ho might machine at a greater or leas angle of incidence than 

to Immediately grant the Injunction, hut a question increase the angle of incidence on the light and move the other to “arrest all pitching, rocking, and wheel- 

lo Wilght hy Israel Ludlow, who Ih bhhoc lalcd with hts vctthal rudder to the tight For example, sup- lug" He goes on to Bay- 

(Taicnce J Hlioarn In Paulhati's defense, raised the ixise tho auoplane to be pick ceding motherly with "In general, at the cloao of Ihe nineteenth century 
imint of reasonable doubt whether the Fuituau tua the tight wing tilled up at an angle of to degrees or all cwwntlal pilndplen and contrivances of pioneer 

chine operates like the machine of the \Vrtght patent inure aud to be suddenly struck with a gust or nlr tllgbt were well worked out except one—a suitable) 

now wKiciiti s mmiiin. ii hns coKN.us current fiotu tho oust The operator would instantly motor A light automobile motor appeared 

An affidavit of Lieut F K Humphreys ol the fllg bring his ruddei towuid the east ot tho angle of in the taler nineties and promplty thereafter fol- 

ual Corps, who has flown the government machine, greatest incidence so as to swing or ateor the aero- lowed the dynamic flyer Tho essential ele- 

was put In evidence by the Paulhan side The Wright plane into the bend of the wind It Is to steer with, ments of aviation, barring the motor, had been rlearly 

attorneys also put In a Humphreys affidavit which maintain and con tied direst ton that the vertical gear worked out No further noed to prove feasible the 

a ni pi I lied the Kialemcnts made In (lie previous one imlders are used and It la only occasionally ns In heavier than air machine, for that had been done re- 

Llcut Huinpliieys o|M<ratlcm ol the Wright machine tinning <i slmip cornet that the luddem are used by pealedly Scientific design and patient trial, not 

1s detail bed by him as follows us legauls turning' tinning them to one side or the ntlici at the-same pbyahul research, was the chief demand Further ro- 

"Iti turning In flight the outer wing Is elevated by time that the angle of Inchletice is chnugcd and even search would Improve the aeroplane, but not bring 

Intreoslng the angle on tho side opposite to that to In those cases as above stated, whether the rudders it Into practical operation The aeroplane was suf- 

whnli it Is desired to go Klcwitlng the outer wing are turned toward thu angle of least Incidence or the flelotltly Invented. It now wanted, not fastidious 

Is esaenllul to pievent Ihe nctnplanc from skidding teverso depends upon the condition ot the moment novelty, but concrete and skillful design, careful con- 

Ihii ruddei la tinned la the diu-cHim tu which It Is The all essential lequiremcnt for sare and practical slructlon, exercise In the open field 

desired to go. which Is also (he side having the operation Is that the opeiatiun of the vertical rud "The first person, to my knowledge, to apply for a 

smaller angle ol Incidence Therefore, the wing with d p rs shall b« wholly lndeiiendcut of and dlBtinct patpnt involving the three rudder system control woe 

the greater angle claea and aclvauces instead of being from any wing warping or Increasing angles of In Hugo Mattullath. who In 1899 showed me, and many 

relaided as would be the cuac 11 fhe wings were cidenrc by means of ailerons or otherwise others, plans for an aeroplane having a vertical rud 

waris'd without Hny movement of the tall Technically “In turning a corner In the Fartnan biplane tna der In the rear and lateral steering planes on elthor 
considered, there are differences between the action chines or In nny aeroplane that I am familiar side, fore and aft, of the main body, so disposed that 

of Ilia vet lie al rudder of the Wilght machine and with. It Is not at all essential to use the aileron ho he could cause tho aeroplane to turn about elthor of 

the ntddcr of u ship, since In collecting lateral bal us to Increase thu angle of Incidence on the outor the three rectangular axes at will” 

niter by waiping the wIiirh the rudder may bu turned edge In turning a corner There are circumstances There is very little that I should wish to add to 
tu one side to collect difference of the right and left In making a turn In sue It machines and In a straight Judge Haccel's opinion In the ease of the Wright Com 

wings, without causing thu machine to turn As the awny flight when tho operator would use the atlerou pany vs Curtiss were It not for the ardor of Ihe de- 

rudder Is turned, ttic wings ate wanted Then the or warp the v,lugs without turning the rudder at fondant's counsel and their lnalstenee that a different 

angle of inclination on the outer side Is brought back all untl very ulten Ihe rear vertical rudders are used showing has been made here In view of tho serlons- 

sllghtly past the normal so ns not to continue the without any Interference with the nllerons or with- ness of the contest. I feel obliged to give my own rea 

transverse Inclination of the neruplune further Us out any wing warping sons for this derision. 

ually, dutlng the turn the larger angle la on the “If for some cause such aeroplanes move obliquely The defendant says that ho does not infringe tho 

same aide os that to which the rudder Is turned with to their longitudinal axis. In otheT words, skid, the patent because he does not use a device which anto- 

rclerence to the longitudinal axis of the machine use ot the rudder alone will correct Ihe aeroplanes’ mat leal ly always presents t- ' e wind that side of the 

To restore the course of a straight line, the rudder equilibrium and bring them back to their normal line rudder nearer the angle of leaser incidence; and that 

Is brought hack to a neutral state, and the aeroplane) ot advance The c>i>cratnr can make a complete turn If tho patent be construed as merely a combination of 

ilghtH upon a horizontal balance ily the Instruction by the use of Ihe rear vertical rudders alone and a vertical rudder with a device for creating a differ- 

or Mr Wilght, 1 aim to keep the machine skidding without usigg either Ailerons or warping to correct ontlal In the angle of Incidence of the roar marginal 

slightly out wind when (in Hug so that the ludder horizontal equilibrium The rear vertical rudders edges .if the plane, It la not a novel discovery, but was 

may lie receiving a pi ensure on the side opposite the have a most powerful turning effect in all cases In anticipated in the art. Therefore, the first considers- 

wing with the greate t angle even when turned slightly making a sharp turn the outer end of the aeroplane tlon must be the proper construction of the contested 

toward that wing ns rompared with the longitudinal may he tilted up and a new plane of movement estab- claims of the patent In suit 

axis of the machine, since the axis of the machine llshed which may be al an angle of ten or more do- Claim seven Is the main rellauce of the complainants 

and the relative wind do not quite coincide This grecs The tendency of the rudder durtng such move- and that is as follows: “7, In a flying-machine, tho 

Is the rule In all (.iHcfc unless untnreaeen and unusual men! Is to swing tho tall to the outer side of the combination, with an aeroplane, and means for slmul- 

occurrences interrupt the operation turning are with great rapidity. taneoualy moving the lateral portions thereof into dlf- 

‘The waiping of the* wings and tho turning of "Where one sldp of the Farman biplane . . . ferent angular relations to the normal plane of the 

the real rudder Is moved hv ono lever which has 1h depressed ur tilted downward the side which Is body of the aeroplane and to each other, eo aa to pre- 

two motions, that is a fcnwnid and backward mutton depressed tonds to move more slowly and the aero- sent to the atmosphere different angles of incidence, 

rratn It ant tu reur to turn the rear vertical rudders plane turns In the direction of the depressed side” of a vertical rudder, and means whereby said rudder 

from hit to right, and the right and left transvopo j'miimn hays wwmin t'Artvr or MAcniHK is impkao- Is caused to present to the wind that sldtf'thereof 

mullein to Increase the .ingle In each section, right iicahu. nearest the side of the aeroplane having the smaller 

and left rc8 |kic!I vely, that is to sav. If one wants to Paulhan states in his affidavit that ho Is Informed angle of incidence and offering the least resistance to 

make the larger angle on the right the lever Is moved that the WrtghtB have abandoned tho system described the atmosphere, substantially as described." The spool- 

to the left This enables the operator In turning in their iintent and now build aeroplane# with abeo- Orations and diagrams upon which this claim was al- 

n comer, lo increase the angle ot Inclination on the lutoly Independent action and control of rudders and lowed after a pendency of three years in the Patent 

outer wing section and to elevate the same, or, should wings He says Office, showed the JUer-ropes of the vertical rudder at* 

It become necessuty, as sometimes happens to be the "An aeroplane with flat sustaining surfaces la dm- taehed to the rope which ran along tho war of the 
case from distuihlng wind c ur rents, the operator may less To get lifting power the surfaces roust be lower plane, in such wise that when the marginal parts 

Increase the angle of Inclination or one side and at curved and the curve Is a matter of carefnl study of the two planes were warped aa indicated, the rud* 

the same time swing the reai rudder In the direction and adjustment and is not any mere curve that may der was turned toward tho margin which had the lea* 

of that side of Hie marhtnc whose angle has been be produced by a sagging or bellying canvas As for ser angle of inrMeoca, Moreover, there waa a constant 

mad* smaller All the wav around the curve the having the rear vertical rudder controlled by and He* propcrtlm between tha degree of deflection of tho rod* 

poetltan of ihe rear vertical rudder and the wnrped pendent upon the movement of the rope or lever der and that of warptng of tho plane. Tho BMrlot 

surfaces vary; one state of affairs requires a different that change* the angle of Incidence, that is utterly and Fanaaa planes, which the defendant twee, do not 
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hTO the combination described and the complainant* 
bare la fact at time# abandoned it It ia therefore a 
very sound contention that if the connection between 
the tiller-ropes and the warping device in a constant 
proportion, be an essential element in the combination 
patented, the planes which the defendant uses are in 
no sense infringements, and the case need not go into 
the question of the validity of the complainant's pat¬ 
ent at all. 

To an Intelligent understanding of the invention 
and the queatlon of how essential is the attachment of 
the tiller-ropes to the warping rope, the method of 
maintaining equilibrium under the patented combina¬ 
tion must first be set forth. Assume an aeroplane 
with or without dihedral sustaining surfaces to be pro- 
retied through the air, having the combination speci¬ 
fied. and alao suppose the left wing has boon acci¬ 
dentally depressed That in Itself will result, as ail 
agree. In starting a revolution towaid the left This 
Is the reaultant of two motions, first, the forward mo¬ 
tion of the plane, and second, (hr motion at right 
angles caused by the sliding of the machine laterally 
in its own plane and over the successive columns of 
air fhe resultant is precisely analogous to any plane¬ 
tary motion. This v resultant is accentuated by the 
movement of the eenter of pressure toward the de 
pressed lateral margin, giving a greater leverage to 
the propeller nearer the elevated slug Also, the ver 
tleal rudder becomes transverse In its reaction to the 
lateral motion of the aeroplane and consequently, the 
rudder is pushed up, and by Its lew-rage further turns 
the direction of the plane to the left. 

Thus the machine will begin to revolve to the left; 
moreover, this very motion will cause the right wing 
to be furrier elevated, because of the increased drift, 
or head resistance caused by its Increased si>eed, and 
the decreased drift againni the left wing, caused by 
its diminished speed Thus in turn the initial de 
ireaslon creates a revolution, and that lu turn an in 
ireased depression with Its corresponding acceleration 
of revolution, so on co-operating MU the ma<hlne will 
swoop downward to the left to its entire destruction 

The first part of the patented combination for cor 
rooting the depression of the left wing is to Increase 
the angle of Incidence upon the left side, so Increas¬ 
ing that component of the drift whhli is opposite to 
the action of gravity However, eontrsry to the as 
sumptions of earlier hiieciiiators. this alone has a pre¬ 
cisely contrary effect to whal might be expected, he 
cause, although the lifting <omi>oncnt of the drift Is 
increased, the head resistance is much inc reased and 
this decreases the velocity of the left wing In greater 
prn|iortlon than the Increase- In the angle of Incidence 
tends to raise it. That revolution, already initiated 
by the very tilt itself. Is therefore ln< reased by the 
differential In the angle of Incidence la-tween the two 
margins. The right wing, which has thus an added 
velocity relatively to the left wing, will, in spite of 
Us lesser angle of Incidence, rise moiV rapidly than the 
lift wing. Unless the revolution be rorrerted the in 
creased angle of Incidence will, therofore. remain in¬ 
effectual to restore the balance, hut will rather fur 
tlcer disturb It, and II is therefore- necessary that the 
ruddor is a part The statute authorises such an in 
counteracting the revolution. When this la done, the 
Increased angle of Incidence on the left wing becomes 
cffoctual and the left wing rises, so restoring the equi 
librium of the* plane. It is the combination of a differ 
rntlal in the angle of incidence with a rudder which 
operates agalnBt the side or lesser angles which pro 
duces this result 

Now tq come bark to the connection of the tlller- 
ropos to the warpi"* mechanism. This Is, of course, 
one "means whereby said rudder is caused to present 
to the wind that side thereof nearest the side of the 
aeroplane having the smaller angle of incidence, and 
offering tho least resistance to the atmosphere." Liter¬ 
ally considered, tiller ropes under the Independent con 
trol of the operator are equally such a means. But the 
invention is not of a machine; it la not an Invention 
of this means of so turning the rudder, but it Is an in¬ 
vention of a combination of which this action of the 
rudder is n part. The statute authorises such an In¬ 
vention and If the combination be not a mere aggrega¬ 
tion of old elements, as T shall try to show hereafter, 
then the precise means Is of no consequence. In tho 
patent in suit any skilled operator, who may serve 
pro Moo vico tor a “skilled mechanic/' finding the auto¬ 
matic connection unsatisfactory, would at once discon¬ 
nect it and attach the tiller-rope to a lever or. to a foot 
pedal which he could directly control. 

As the Examiner said In his letter of July 14th, 
IMS, it is merely a matter of taste to attach the tlller- 
ropes to the warping rope. The machine would be 
changed, but the combination would remain, because 
there would remain the meai s of causing the rudder 
to operate on the side of leaser Incidence. The de¬ 
fendant urges very vehemently that the means must 
be tho moans specified. All that the specifications 
need contain la so clear a description that any skilled 
mechanle may use the invention. Where the change 
la only an Obvious modification of the ^eana specified, 
Mid a p od lft ea tto ja retains #ach element of the 


combination contributing the same effect as before, 
the claim U not too broad which Includes the utodlfi 
ration 

Of course, wore tho Invention an advance over a 
prior art which had progressed already to the combtna 
Mon without any automaMc movement of the rudder, 
then the ilalm must have bc*t*u limited to the precise 
specifications This would he been mo only when so 
limited would the patent be an Invention at all and 
the const rui lion would he necessary ulna rah at quam 
ptreat The defendant tablets that this Is the <asci 
v Ith the patent in suit and I shall consider that ion 
tention later Assuming fot the prc.,cnt, howevei, that 
the patent need not be so limited to be saved, Mien it 
becomes a pioneer, Hud bm . uch under the weilkuown 
lules is entitled to a broad construction 

Therefore, viewed first as a lomUination, not a mu 
chine, and seiond ae a pioneer patent whlih advances 
by more than Just the degiee of an automatli tonnoi 
Mon, 1 cannot agree that It wa-. not a fnir equivalent 
to operate the tlllci lopes Independently by n nu-elian 
it in under the dlmt control of the aviator Thai ion 
nection was not essential to the Ihrce-rudder system 
of control 

The questiou next arises whether the fatt, whlih I 
must assume trom the affidavits, that the rudder under 
some iIrciimstauii h of aviation Ih turned toward that 
side of the drift nearer the angle of gienter incidence 
lelieves the defendant of Infringement 

In thin i on nection the distinction must be carefully 
observed between turning the iudder low-aid that side 
of the main longitudinal axis which is nearer the angle 
of the lesser Incidence, and presenting to the wind 
Mint side of It which Ih nearer that angle-; the latter 
being the essential h|kc lftc-d While the two might 
readily be Identified, n moment's consideration ills 
closes that they will be quite dltleicnt whenever the 
plane is Itself turning In ell her direction For ix 
amide, If the plane is tinning to the left in a circle 
radius Is r and has Itself u total length iorgltudlnHl 
uxI h, v, thou the- luddei, if fic-e, would stuss at an 

angle to the inside of the axis whose* tangent is , 


that is 1 That U to say the sharper the turn, and 

the farther the* rudder is set aft of the* plttne, the more 
will the rudder In turning slteam Inward, and appar 
ently the opetnlui will lie putting the rudder townie! 
the angle- of greater incidence nil hough in fart, the 
iudder may lie sustaining a wind pressure from the 
opposite side* 

However, ? should have no right upon this motion 
to interpret the deteudant’s uffidav It ns limited to tho 
1 hc-nomenon T have- described, and I hIibII therefore' 
assume that tho rudder under IiIh operation at tlmeH 
presents to the wind that side nearer the greater angle 
of Inrldenc-e To determine whether this Indicates 
that the defendant doe s not infringe, we- should look 
let the purposes of the invention These nrp slated to 
Is I page I, line# It) 241 

“The objects of our invention are to provide me-nns 
for maintaining or restoring the* equilibrium or lateral 
halane-c of the appaiatus, to piovtde means for guid 
ing the machine both vertically and horizontally, uuel 
to provide a structure combining lightness, stiength 
convenience of construction and certain othei advan 
tages which will hereinafter appear ' The question Is 
not whethei the defendant upon occasion may not find 
It proper or even eisentlal to turn llio rudder towaid 
the greater Incidence, ,hllt whether he uses the patent 
combination For example. If the patent were foi an 
automatic device. It would be- no answer to hhv that the 
defendant usecl it only intermittently This combtna 
tion Is In fac t f< * a great part of the time used by the 
defendant “to maintain or restore equlllhilum ' if 
at times be avails htinsclf of other methods that Is 
nothing to the purpose and I may disregard It 

As a methnd of restoring <-qullll»iuTu the defendant 
has not shown that the rudder can be turned toward 
the greater angle All he has shown Is that in making 
a sharp turn he puts his rutlder to the opposite side 
During such a turn he may doubtless for a short time 
abandon his equilibrium, restoring It when his direr 
tlfen has been changed, at which time If it remains dls 
barbed, he must restore it by the use of tho patented 
4vnblnatlon, In short, his ovldenre going no further 
than to show that he may oxecute certain maneuvers 
during which hu can safely for a short period abandon 
the maintenance of his equilibrium That in no sense 
affects the question that to maintain or restore It he 
must eventually resort to the mothod specified 

Much discussion ha^. arisen as to whether the defend¬ 
ant's rudder Is not In fact a "steering device" 1 con¬ 
cede that It is when free from the warping device at 
once an essential part of the combination and also a 
"steering device" and that the complainants In some 
of their machines at times use it strictly as sueU It 
is also true that when connected to the warping ropes 
it could not successfully be used as a "steering devleo." 
as Toolmtn says In his letter of July Hit, 1904. The 
qoeotioa is whetbsr the combination specified is not 


actually used, evc-n though the tiller ropes are do- 
tachod and the rudder thus made susceptible of being 
used to steer as well Uh to maintain the equilibrium 
of the plane I think It Is uotu the less the- fact, when 
the ropnH arc- detached, th.it the rucldci when being 
tesrti to nialiituln or icMon- the equilibrium must be 
used in the conibinttinn as -puilied and precisely an 
specified It doc-a not Mini rn me ol consequence to 
say that by tin- detichrm tit nt the ropc-i It m»v acquire 
an added I unction and ileal loo cit ,c kind not patent 
able 

Aa ail IlliistraMcin or mv idea, suppew-. Mint there 
t etc- two UttldejH, our with the llllei topes fixed to the 
v* t ai ping mechanism and one tree so ah to Its used aim 
ply foi steering In sueh it chhc- no ouc* could say that 
the addition of thr second iiiddel would affect the 
combination The infringement has simply dtopped 
the automat nail v connected ruddci and made* the free 
one helve In both iHpaitlics Is that not Mie adoption 
of an equivalent’ Tin luddei vi I (euialns a pHrt of 
Mie combination with its melius of being put over to 
the iesHei angle It has tec quit id b> n simple Migges 
tlon to thr muni of tin npi mioi an added use and a 
inoio varied povei nt adaptation In the combination I 
should fcrl moat unwilling hi a pnti nt of Mila character 
to coustiue it ho »uilowly an to c xi lude the' modifica¬ 
tion fiom the purview nt the* patent 

Nor yet Is It ol eonseqiieln#■ tint (litre may be Other 
v ,hvh of innlutaiulng equlllhi nun as liy using the rud 
der alone Anyone is oi coni sc fut* to use Hueli other 
methodic 

I think Mien Is nothing in tin* further objection 
that the Farmnn niin-ltliio lias two alierniiH oi (laps in- 
Hlend of a geneial hclJioldal warp through the whole 
plain- The uhi of sue h ailerons Is un obvious equiva¬ 
lent. and the only poshibli* question allies front the* 
tint I hat the ailoons cannot la given anv negative) 
angle I low eve*! the isscntlnl of the < omlilnaMnn is u 
difli'iclitlnl In the maigm.il angle and that Is us welt 
ucioinplIshPd though the Jessei angle can never bp loss 
than /cio ns I hough It could 

('upside ilug then Inn thul tin i iiinplHimuils care¬ 
fully avoid limiting themselves ‘to the* particular de¬ 
scription of ludder set fmih’ | think Mml the detach¬ 
ment of the lopes from the watping devices, leaves the 
juiten! substantially Mu same as spec died 

Having now dele rmlnid that the* defendant infringes, 
it becomes ncceshaiy to determine whether the show 
ing upou the pilot ait Is sin h as to throw any reason 
doubt us to tin* v illclilv of the patPiit Moieover, 
In this consideration la involved the question of 
v hellioi Mils Ih a picnic c*i patent bee ause if the three- 
iudder system of ccmtiol be au Invention of the com 
plalnants, then they nro clearly entitled to leave their 
patent take plan as h pinnpei 

lle-foie, however, considering till* ptlor art, it Is 
to < etc ary io determine first whether the iiatent is of a 
Hue combination or ol an aggregation and second 
whether it be mci cl v a pi lue tide oi aim tract function, 
lather than a true invention 
Am to the first, llieie can In no doubt whatever. The 
Mires* elements an* combined into au effect which to 
absolutely different Mom that which nny one of them 
piudui'cs alone The differential of angle instead of 
pinlntatnlng equillhilmn would upset it The tudder 
bearing upon one side onlv would not be sufficient I 
am awan* that the defendant contends that he ran 
fiv by siocrlng alone, Imt 1 do mil understand that ho 
claims that In practice Mils can Hafely be* continued 
permanently In machine i of this tyja* In combination 
tlceir result Is not the aggregation of their separate ro¬ 
de Its, It ts the result of theli mol mil and antagonistic 
icacMons. Kvon under (lie stcici mb of Pickering vs. 
McCullough. 104 U 8, .MS here Is fulfilled (ho require¬ 
ments that the "old elements, all Hie constituents 
must so enter into It as that earl) qmillfles every other, 
to draw an illustration fiom anothe i branch of the law, 
they must be Joint tenants of tlx* domain of invention, 
spired each of every |«rt, per mi/ cf per tout," 

The question as to whethei the combination is not 
merely of a function, Is likewise* plain The combina¬ 
tion Ih n definite adjustment of tin* material parts of 
n machine to secure a sih*c Iflod result it is not tho 
effort to patent a certain way of c>|M>rnHng au aeroplane 
as 'he defendant Insists, because the* patent demands 
for its fulfillment certain physical parts lu combina¬ 
tion. able to work In the wav prescribed 
The most plausible form of the defendant's argument 
Is, I believe, as follows "Hlvcn a plane with marginal 
flaps or a hellcoldal warp and a movable* rudder tho 
rest ts a mere way of operating the machine Tho 
marginal warp Is not patentable, nor Is tfie vertical 
rudder, hence the patent must be upon the operation 
of the two in conjunction, and that Is not a proper sub¬ 
ject of patent under thp statute " The answer is that 
if the combination of elements wen* not new, the pat¬ 
ent would be merely upon the method of operation, but 
the combination Is, as I have said quite now and tho 
method of operating it need not be lelted upon an tbe 
Invention. No one before did In fact combine all these, 
and therefore no one gave to aviators the possibility of 
ao operating. 


(To be concluded.) 
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COUNTING PARTICLES SMALLER THAN ATOMS. 

THE NUMBER OF PARTICLES PROJECTED BY CATHODES. 


BY THE BERLIN CORRESPONDENT Or THE SCIENTIFIC AMERICAN. 


Ii n glatw plati partlHllv mmnrri lx exposed for 
Mini at miiicIh <o n at bode disc haigc Hu < x posed por 
lion docs not al l)i mi sIkIiI hii in to 1 m illntiixl in any 
»Hy from tin jioii led petition iiv iiiettl) blowing 
btlRhtlv on tin Mass a vcrv mvikccl dtatinctlcn Is pro 
•lined tv tlie condensation of \apoi on Hit portion 
lit 1 upon rht name i hi nonn non la pioduced by 
in him of Du v ipnra of aliohol unlltm ate but la 
I artli nlnrlv striking and i aay to oliat rvt In !b« case 
<1 lmiMirv \upoin I Plgo 1 1 and 1) 



J in I «1J ASM |*| VII I II h « I N I Ii It ill* 
WHlt II H VS tlll\ KI'OsH) 1)1 III Mr 
1 IV 1* Sl< USDS It) < V I HOl>|i 
HOMHVIIDMI NT 

Dr I Iloullivlgut profcaaor at Hip InlvirslLy of 
Marailllta lion be pn l«d by obsu vat Iona of tills kind 
to examine nion i Iohi ly the fondc naal inn of vapors 
on told Hiirfatts To this tnd In liatd In the raae of 
wntoi vapor a flat box 7 millimeters in thl<kneas 
dowd by two thin glass platen Hultabli dm la allowtd 
dthoi drliil air or air nnturatid with watir vapor (at 
ii regulable temperature) to 1 m (ntiodund into this 
taix Thi piedpttntc of molstun In Its tntiitor <ould 
tbiia 1 m madi lo 111 liaai or dlaa|i>ar Ut will in t«lv 
by u< touting two India lulibc i bulba big I la a ml 
iioatopli view of tin plnnonipnou obiulnul with a 
nlnctvflvi fold mlaigcmeiit 
Kven on an untreated gluss plati tin dropa of imils 
line do not uruiiiKi thi mat Ivih an idi ntally If after 
a first d(|M)alt anv trait of liquid 1» illmlnatid by a 
piolonged current of dry air or by luailm, tht plate 
ii liO dtg ( tin dtopa on subacquint HindiDint Ion 
Will be preclpltal d ixaillv at Hi aanu |olnta 

As the conduiaatlon of llipild augment k thi dropa 
Ini'iiaai In alec although no n w ilio|ia an pioduitil 
On thi othu hand when moiip of the diops grow sufll 
uintlr to iiinn Into lontuit with om unothi t tin v 
nmgi and th niiiiilar of diopa will Hits doc nas 
At.nlu If Ho plnti has bei n iiihlm] or wipid til a 
)l\in illrittlon tin di i|ia will airnngi riitintcclves In 
thi samp dlu i tion If a hirntdi la nind m thi gliss 
with a diamond tin dropa will nnangi Hi nmclvcs 
along this hi rati h anil will lowd togithir In Its 
ddnlty All Hum phi noun mi prow that undtr ordl 
naiy condition* tht precipitate of moisture la eon 
netted with tht prtsn m ( of centers of nmdinaatlon 
dust particle h glttsa fragments t*li on Hip plait 
Tin rt la however no iitiaon for supposing that thoai 
ttnu ib art electrified 

Fh sp experiments uttomit lor tht pin nonn non it 
rund to In Hu iMgliuilng \1/ that a glam plati ix 
I imed It Hu hi i in t of (Hthodt piiitldis Ih (ovirid 
with a dense v tl f mol tun imdM Hu anion of 


tc tht cathode niattir ItHtlf piojids a at mam of cor 
I uadta It la not evident at drat night which of tht 
two projections gtvis rise to condensation by the pro¬ 
duction of centers of attiadinn The following ex 
j erlment ahowa that only the flrat kind of jmrtlcles 
losstsa this pioperty 

Into a tube projeda a btaaa anode A allver dlak 
(athodt is plated at right angles to the axis tube 
Opimsltt the rathode am placid two miia at mens 
pleiied uuh by a lentral hole 4 millimeters In diant 
tier The one hole tan be covered at will from out 
moi bv a mil a disk provldid with an Iron armature 
ibvond th amen Is placid at 20 millimeters from 
thi isthod a iryatai plate the dtametei of which Is 
J inllllnii ti th 

Aftir prodiulng In thi tub. a vacuum of 0 001 mil 
limetu thi oni hob Is closid and the discharge of 
an indui Hi n loll In thrown Into the tube (the cloning 
niricnt lidng illmlnuted bv mians of a spark mlcrom 
dett A linnet shoe magnet Is placid near the tub< 
ho that tin tiemn of mthode lays limited by the other 
holt Is defli i ted sideways Tin closed hole Is then 
o|n m d and thi magnet la regulate it no thnt the beam 
of cathode raya produces on the i Jgi of the crystal 
disk a bluihb fluoiesccnu After five minutes dts 
• haige the operattnn ts discontinued and the apparatus 
Is dtsmountid The stivei projection from the cathode 
th then found to have fotmed a distinctly visible de 
1 oslt on thi wall of the tube It has likewise pro 
ducid a slight spot In the tenter of thi i rystnl disk 
Finally at tin (mint of thi i rystal which has been 
stiuik bv the di flei ted lathode rays a very slight 
spot due II seems to the ndiution of tin ityntals In 
nbhi ived 

If tin disk b« ixposed to mercury vapoia the tin 
tial spot becomes distinctly visible Mlnoscoplc study 
Mutt show* Hu diopn of mercury to In fat mort nu 
muons on thin spot wlutnan nothing extiaordlnaiv 


5 


ltd 12 1111 VI'DAKATUS BMPLOVhD 

is seen In the icglou V atruik by th« lathode rays 
1 his is borne out by the mlc ro photugiaphs here shown 
Figs 4 and r conespond with the ecntral portion of 
tin spot and show the number of drops per square 
mtllluntcr to be s*»« and 21 respectively, the 
thiid photograph I Fig 6) taken In the central region 
comprlhcH (> 6b5 per square millimeter whereas only 
>J7 me obtained when photographing the legion V 
% »truck by cathode rays (Fig 7) 


ondly during a sufficiently long period T for obtain¬ 
ing a deposit of measurable thkknos* (r millimeters) 
the volume v of each projected particle ts In fact read 
lly found 

T 

Vo--=~e 


The apparatus in which the cathode bombardment 
waa produced consisted of a glass bulb scaled to a 
metal plate forming the anode opposite to which a 



I ICC i - SAMhi PIATh AH IN Tie 1 APTfcR 
EXl’OMJRh TO MJhRfURY VAPOR 


plane chcular cathode 60 millimeters In diameter of 
sllvcicd bians was placed The glass plate designed 
to receive the bombardment waa placed cm a metal 
plate rigidly ronuected with the anode carrying a 
steel point on which an aluminium disk with an aper 
tuie was plated An iron plate glued to this disk 
allows It to be turned round from outside by means 
of a magnet so as to plac e tbc aperture In front of any 
given region of the glass plate The anode la con 
netted to Hu ground so that Hit glass Is inclosed 
apart from the portion left free in a conductive case 
at tbc potential zero which foinis a perfect electrical 

The plate Is marked by a diamond scratch dividing 
In Into two sections The plate Is cleansed with acids 
ond distilled water and glued to the anode 

After producing a vacuum of 0 001 millimeter tha 
Induction coll Is started with about five Interruptions 
per second The operation rontinucs during ten to 
fifteen minutes until a constant pressure of about 
0 002 to 0 007 millimeter is obtained which is a very 
Important condition 

The five sections of the plate were exposed simply 
by plat Ing the aperture in front of each of them By 
causing mercury vapors to act on the exposed side of 
the plate the different sec Hons are revenW absolutely 
In the same manner as a photographic plate or a 
daguc i reotype On examining the plate under a ml 
croseopc the mercury drops are recognised distinctly 
tha regularity of their distribution being most strlk 
Ing The number of drops per square millimeter In 
creases regularly with the time of exposure Fig 8 
shows a section of the plate submitted to no expo¬ 
sure Fig 9 s section submitted during six seconds to 
the impact of cathode projections Fig 10 the result 
of nine seconds action and Fig 11 the aspect of the 
plate after an action of fifteen seconds The number 
of dropa produced by the discharge Is practically pro¬ 
portional to the time of exposure 

From the above It may be Inferred that the num 
her of centers of attraction produced during a given 



1 id- i i ll Mil ROlMlOltx.HVlMIH HlioWIMt THAT DHOPH OF MKRCURY ARK NUMEROUS ON A HPOT HOMRARDKD BY OATHODR RAYS. 


ipniM In tad each projected catliodc particle be- 
n r u ntc i ot condensation and accordingly the 
ic cl a drop 

Vnc tin i means of allowing l lie cxlxtcmc ofauchccn 
i im c umImIh in dipping into ii hcmtral silvering bath 
(J«mm | lute p-vil of which lime b in submitted to pro 
< cdci fie ni n sllv r cut bod The metal deposit pro- 

ci d In th luitli ta niiiih tht k r In tbc region struck 
I the cetlicd pinjccHon 

the questl«u arises As the discharge Ip ftrtdlHpji 


The latter iaya an thus shown to play no part In 
Uvc formation of liquid drops and should be attributed 
to the protection of malarial panicles If each of 
these particles be considered as a center of attraction, 
giving ilse to the production of a drop a simple means 
1 obtained for estimating the dimensions of those 
(Articles By submitting two portions of the same 
glam plate to cathode bombardment first during a 
sufficiently brief Interval of time t for counting the 
li umber N of centers per square millimeter, and oec- 


time on a given surface can be readily calculated by 
means of micro-photographic records The same ex 
pertinent allows the average mass of each projected 
particle to be calculated Th* figure found by HouDo- 
vigue to 6 X to-’* 

Supposing, according to Perrin's experiments, a by 
drogen molecule to weigh 18 X 10" milligrammes, tbs 
mass of a sliver molecule would be 8 X 10-" Cathode 
projections would thus be coahOtated by material ale 
aunt* tw*aty rnttUen ttem heavier than ntoMcutoa, 
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ENORMOUS LOCOMOTIVES. 


THE TWO NEW 

Ornra things being equal the dimensions of a loco¬ 
motive engine are fixed by the weight of the train It 
is Intended to haul But whal Axes the weight of the 
train? This Is one of those fluid problems to answer 
a blch Is dllltcult because there are so many unknown 


MALLET ENGINES IN 


delays due to netessaiy shunting and so on fcurther 
more it is possible that the tare or non paying load is 
grtater when two tialns are used than with a slnglt 
train In thi United Statts the principle of one train 
one engine has boon pushed for some years Locoino 


ENGLISH EYES. 


aoiId hav bet n found on Ibis i ail way h>rI in L utkt 
as thfy aic tbty are hi Id to be loo small uirl i pas 
s ngcr and a freight engine has b *11 otdci 1 fiom 
th Baldwin 1 otomntlve Works foi use on Mi Althl 
son and Santa P6 s lion of th system Tho first of 



IKK MOST POWKItKl I J CsshMiKtt LOIOMOUVK 1\ KXIhlKN e — V >|W 1 \» y 


tnd« pendent quantlth s To say that 11 rtsts with tbi 
troffit manager Is only to slat* that wtilih Is true In 
a very limited tuns* Ihcic Is howovei a prevalent 
btllef whether will founded or not Is a point freely 
enough discussed that It lt> cheaper to haul one train 
than to haul two ea*h half the sUc of tho one So 
tar as appears at first sight the only saving effected 


lives have grown large r and larger and at last tw* 
noteworthy lotomotivea have be* n built whlih ai 
icatty for the time being at least more muustrous than 
anything ever heard of befoie 

Tho At* hlson Topeka ft Santa F6 Ralhoad system 
is of enormous dimensions It runs through th* btates 
*f Missouri Arkansas Texas Kansas (oloiad* N*w 


th s* \o H I v U,hh 0 Ai it -in I iis v111 th 
Under r - 1 i Mlsli t ns It th tif,in ni on 

lu t*d t h n idid d Mall t syMi in 111 fi nt nd 
of the lahMiig i nt,ln is mi d n a fun wlutlid 
truck and n*xt w hav* f« ur ou| li I wh ils driven 
1> Ih low ti SHini cylinde rs whl h ur tH Inches by 
k Imh s N xl om II 1 gh 11 as ir lyllnders ii 



Is In thi wages ol drlveis flu men and tralnm* n 
There are however Incidental ixptnses whlih may 
perhaps be regarded as being the same no matt*r 
what the slse of the train and tin refare il*pendent 
for the amount solely on the numb* r of trains snd 
not on their Individual dimensions Undsr this head 
may be classed the wear and tear of points and stg 
nals the cost of telegiaphlc apparatus and of Its use 


Maxi o an 1 Oklahoma It has nearly r ODD mil s | n 
and affiliated ltnm bring the entire systu up to 8 t(Ki 
mllis or ntaily on thltd of the length of th rail 
ways in On it Hittaln In a word It selves ih pi li 
ilpal southern Statts of North Araeilra Mountain 
cus country Is traversed bv the ato nf Inclines of gt at 
h* verity To deal with these muih power Is requlnd 
and for several years the largest locomotives In th 


1 I h by h li I h tuning six oupleil wheels Isist 
if all ai two tinlllng tarivliik w hi < Ih under I hi fin 
I ox Th r m slxt ui wh Is In all 1 In dtivlnt, 
wh els u b f t 1 In h In dtumtir Hie t udtr Is 
»ril*d n two slxwh 1 1 bogkh lli* tank holds 
1 Om gallons cr n itly 1 ton*, t f water and 4 000 
gall ns if oil Th fi eight nf.hu No 1 00 differs 
v ly Util* havi in detail aud certain dimensions from 



ram mom powmnxvu nutieui i-ocokottvb wright 8W tors 
A 8KW JBRA, OP THK AMERICAN LOCOMOTIVE 
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Hit passenger ermine. At the lending end Is a two 
w herded truik. Thpn the low pressim* cylinder*, 38 
li.ihet, liy 31 Inches, turning eight, coupled, wheels 
Next, the high pressure (jllntleih, 26 Inches by 34 
inches, then another group til eight, roupled wheels, 
and, lastly, a trailing pali under the tirehox The 
total weight of engine and teiidit ib .r»u Xinerltan or 
312 r > English tons The tender 1 h blinilai to that of 
the passenger engine The freight « uglne alone weighs 
207 English tons, leaving that ul tin lender ion ions 
Confining out atienllon to tills glgantn maihlne, we 
have tweniv wlteelH, eat It pall lairylug an average of 
30 7 Ions No doubt, the weight being unequally dls 
Irlbuled, sonii of the axles lepresent over 25 tons 
1 lie working pleasure Is 330 poiiudb The so called 
both i Is u veiy peculiar stimttiri The barrel is 7 
t«<t in dlameti r and of < nornious length The tubes, 
t.\el 30 feet lung, open Into what is termed a combus¬ 
tion ihtimls't in whiih in a superheater and rc-heater 
i umhlned, and thence to a feed water heater, with 417 
luls-s, Jt4 Indus dlametei in ti feel K Inelien long 
The total lientlng surfate Is fi«2l sqimrn feet The 
rieat nu lit claimed for this exlraordlnary machine Is 
that II will do Its work with 2> |u<i cent less fuel than 
•my piedouRly coiistruded locomotives can do It with, 
ill ioiiihc, we huve only given the merest descriptive 
sketcli of tin engine's 

We now come lu certain considerations connected 
Vi It Ik their use- The line five efToit of the Jkassenger 
engine is mu 2.S English tons, that of the goods on 
glue is 48 English tons Allowing 1 Kf> tons as the ad¬ 


hesion weight, by deducting 11 tons for each pair of 
carrying wheels, it appears that in order that this 
effort should be utllUed, the coefficient of adhesion 
must lie not far from 26 per cent, or nearly twice as 
much as it lb safe to reckon on horo. Assuming, how 
ever, that in some way this enormous effort can be 
exerted, we ask ourselves what must be the construc¬ 
tion of the rolling stock which has to sustain it? Ob¬ 
viously, the stresses cannot be exerted through the 
wagon frames A continuous drawbar must bo em 
ployed, to which each wagon is secured either by 
springs or friction draft rigging Hut what about the 
automatic coupler headsT— If, indeed, these are used 
As to the loads to be hauled, only general statements 
are available Lot us take an incline of 1 In 40 and 
a gross load of 1,000 tons behind the tender The re 
siatanee due to the incline would be 20 tons, and at 
6 0 pounds per ton the rolling resistance would he 
about two tons more, or 27 tons lu all, or nearly one- 
half that which the engine could overcome—on paper 
This. then, seems if we add 3 tonH more for the re¬ 
sistance of the engine and tender, to be about the 
gieatest load the engine can deal with; unless, In¬ 
deed, as we have said, a coefficient of adhesion is 
^available, unknown in this country 
; We believe that we are correct when we say that 
thebe enormous machines would not have been built 
were it not for I ho bailor that, as wo have stated, they 
will do their work with an economy absolutely uu 
.pmpdetitod Engineers all over the world will look 
‘forward with interest to the publication of some deft 
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nlte information on this subject after sufficient time 
has passed to permit the collection of the necessary 
data. A similar method of construction may be car¬ 
ried out on a much smaller scale, should It be deemed 
Justifiable It should be kept In mind, however, that 
the first eost of these colossal locomotives must have 
la-on staggering. Being the first of their kind, with 
all patterns to make, we shall probably not be far off 
the truth If we say that between thorn they represent 
an outlay of $125,000 or $150,000, or, say, |S50 per 
ton for the engine and tender complete in running 
order. 

The interest on such a capital outlay Is no trifle 
Their depreciation and wear and tear and upkeep will 
probably represent a sum considerably in excess of 
that required for the same purposes by four engines, 
each of half the weight. In the absence of detailed 
Informal Ion we can only express a qualified opinion 
But it appears to us that the design Is bad In that 
the cylinder power is much In excess of what the co¬ 
efficient of adhesion will allow to be utilised. At this 
hide of the Atlantic these engines only possess inter 
csl as median Pal curiosities, as no conditions exist 
under which It would be possible to use them. We 
have said nothing about the question of bridges and 
viaducts. We take It for granted that this is a mat 
ter which has been carefully thought out by the road 
engineers We may add that even in this country 
mistakes have been made- in this direction, but no 
doubt In the United States big risks are taken more 
freely than in this old kingdom.—Engineer. 


THE SAD-IRON AS A DISINFECTOR. 

HOW IT STERILIZES LINEN. 

4 • 

By PROF. It. SVEHLA 


Till prevention ol tnnlnglous disease presents many 
and iilmohl lnsuia-iable illfllc nlties in the prac Using 
ph)siilan I'hpectally in rural dlstiUts One of lh« 
Hi si conditions to bo satisfied bv a physician (real lug 
cmceh of contagious disease Is that lie shall not himself 
cuny contagion to other patients In mv private prac 
tlce l fonne)|y endeavored to satisfy tills condition by 
the following means 

After every visit to a patient suffering with a con 
tagluus disease I went home mid changed my outer 
garmunts and often my nuclei t lot hen also The suit 
or clothes was kept by Itself in a special closet, and 
worn only in visiting the same patient, or another 
patient afflicted with the same disease If 1 had sev 
c ral contagious diseases nuclei tieatment at tho same 
time 1 always kepi a special Mill lot each disease 
When I he tieatment of tile case was concluded, the 
suit whh disinfected hv formalin vapoi ill an airtight 
cabinet By this method I huve hltheito avoided in 
troilinliig uuv contagious disease into mv own family 
or, 1 ho|ve, (hat uf anv of mv iintlents It Is, there¬ 
fore. a good method of preventing contagion, hut It is 
also n verv 11outilesonie method A great deal of 
lime Is wasictl In diesslug and undressing, and in 
coming home after each visit to a patient The 
method is also vci> expensive and. for nil of these 
reasons, it would lie ulmost ImpcKblblc for a physician 
having a viiv extensive practice' 

In order to simplify the process 1 ttegan to wear, 
when visiting a case of contagious disease', a long 
linen gown which entirely coveied mv other garments. 
Tills gave senility for the tiisl visit Imt bc'fore tne 
sciond vlBlt It was necessary lo Hterlll/e the gown, 
in circle i to prevent the possibility of its conlamlnat 
ing my other garments This danger is especially 
great in sonic exceedingly contagions diseases, such as 
scailct fevei hi which we are yet Ignorant of the na 
lure or the germ and tin method by which it enters 
ilu< organism 

In many households sterilization by steam or by 
boiling was useless, oh It could not bo properly per¬ 
formed I therefore' sought n more convenient method 
ot sterilizing, and ironing suggested itself as peculiarly 
appropriate 

Fen the purpose of testing the efficacy of ironing as 
a pievcntlvc of contsglnn. I made a series of experi¬ 
ments, In the hygienic- laboratory of the Bohemian 
I ntveislty of Prague 

In these' experiments 1 employed four hollow sad¬ 
irons of different types The first was heated by an 
Inclosed mass of red hoi iron to 386 deg. F.. the sec¬ 
ond by glowing charcoal to 428 deg F., the third by 
a gas flame to 461 deg F. and the fourth by an alco¬ 
hol dame to 752 deg F while the flame was burning 
unci r .94 tjeg F. after II had been extinguished. These 
temperatures were measured before the commence¬ 
ment of the experiments Verv hot irons cannot be 
used, on account of the danger of scorching the gar¬ 
ments The results obtained with the four irons were 
substantially the same. 


1 used a variety ot fabrics, Including Ilmen, woolen, 
and cotton cloths of various textures, fine lawns, vel 
vets, flannels, and materials used in making mens 
and womens garments Every grade of thickness, 
from the UghteBt to the heaviest, was represented 
These fabrics were artificially Interted in various 
ways by dipping them in contaminated water, by 
using them an dust cloths, by laying them in the beds 
of children suffering with various contagious diseases, 
by daubing them with pure cultures of the bacilli of 
typhoid, diphtheria, dysentery, etc., and by applying 
purulent matter lo them In every case a bacterial 
examination of the fabric was made before and after 
tho experiment In this way about 200 experiments 
wetc* made, with the following results 

A single application of the hot iron sterilises all 
fabrics Buperflc lally, and lawns, line napkins, handkei 
chiefs, etc. throughout their thickness. The stcrlllr 
Ing effect diminishes as the thickness of the cloth Id 
treases Heavier fabrics, such as the Russian linen 
of which my protective gowns were made, must be 
Ironed at leaBt twice on each side, In order to sterilize 
the Interior The hot Iron may be tiassed ten times 
over one side without effecting complete sterilization 
Very heavy woolen cloth cannot be thoroughly sterl 
Hied by Ironing, by any method adapted for practical 

In sterilising materials as thick as Russian linen, 
which require the application of the iron to both sides, 
the Ironing table must be Ironed before the fabric Is 
turned over, in order to prevent tbe table from con¬ 
veying i-ontagion from the nnlroned to the Ironed 
v face of the cloth. Fabrics which would be Injured by 
direct application of the hot iron can be sterilised 
superficially by revering them with I bln, moistened 
linen and Ironing thin until It is quite dry 

It might be Imagined that superficial sterilisation Is 
uf no practical value For this reason I made an in¬ 
vestigation of the depth to which such materials as 
velvet and flannel are Infected by germs applied to tbs 
surface. I found that the Infection remained purely 
superficial for a considerable period- Hence it may 
be assumed that, in most caeeo. the infection of gar 
menu by contact with the body of the patient or with 
sputnm or pas le confined to the surface, and that all 
danger can be averted by Ironing. 

~ These experimeata show that Ironing la an eaay and 
.also an effective method of sterilisation. 

I now wear, In the presence of patients suffering 
with contagious dis p utes. long ilaea gowas, which are 
sterllleud by Ironing after each visit. The simple task 
of ironing can be required of every family and, In my 
experience, it has always been willingly and satisfac¬ 
torily performed. It would be to the interest of 
pvery fimlly to provide such a gown for the use of the 
family physician and to sterilise it by ironing after 
each visit. I believe that this Innovation would be 
welcomed by all conscientious physicians, and would 
give the family an Inexpensive safeguard against con- 
tagion. 


The experiments also demonstrate tho great hygi- 
i nlc value of ironing, in general. We come vory fre¬ 
quently. and unwittingly. Into contact with Infortious 
matter, and our ilothes arc (ontnmlnnted by coughing, 
snc-eelng, etc We tan protect ourselves and our fami¬ 
lies from disease hv having our ouier garments, as 
well as our underclothes, frequently and thoroughly 
Ironed —Translated from Umschau 


VELOCITY OF EXPLOSION Or CASEOUS 
MIXTURES. 

Ai.iuoM.li the explosion of a mixture of gases Ib 
a«i nmpllshed very rapidly, 11 does not take place simul¬ 
taneously In every part of the mass, but is propagated 
fiom point to point with a definite velocity The meas¬ 
urement or the velocity of the wave explosion baa 
fanned i he subject of numerous researches. The tier 
man chemist Ernlcb has devised a lecture experiment 
by which the existence of a finite velocity or explosion 
<bu be shown, and the velocity measured A steel tubo 
about 30 feet long, with an Internal diameter of 4 
tmhPH, Is colled up so as to occupy a minimum space, 
and ils ends are brought within a few Inches of oach 
other and bent upward. Earh end is provided with a 
cock, and to one of them Is attached a device for Ignit¬ 
ing the contents ot the tube by means of an electric 
spark. Above the ends of the tube a horlsontal disk 
Is mounted on a vertical axis, which can be caused to 
rotate at a known velocity—say 50 revolutions per sec¬ 
ond. The under side or the disk is covered with thick 
paper which Is coated with lamp black. The apparatus 
is arranged so that the centers of the two ends of the 
tube are directly beneath the same radius of the disk. 
The tube is filled with an explosive mixture of gases, 
both cocks are opened, and the mixture is fired by an 
electric spark A tongue of flame appears to dart at 
the same Instant from each end of the tube, but the 
two white patches on the blackened paper, which mark 
the places where the lampblack was swept away by ths 
outrnsb of burning gas, are found to lie on different 
radii of the disk. From the angle between these radii, 
the velocity of the disk and the length of the tube, the 
velocity with which the explosion travels along the 
tnbe la that particular explosive mixture can bo com¬ 
puted with a fair degree of accuracy.—La Nature. 

Although the use of telephones in mines Is not of 
recent origin, states n contemporary, the advantages 
are, perhaps, hardly really appreciated until they 
have once been tried. Probably at no time In the 
history -of raining has there been s greater demon¬ 
stration of the great need of telephones in mines than 
at the Cherry coal mine disaster, in the United States, 
How many more liven could have bean saved had tho 
mine been fully equipped with telephones Is entirely 
problematical but It to certain that the number would 
have been greater bad opportunity been afforded for 
oommggfettfea between the renew* ghd the $atwM 
men, 
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CART AC EN A--TH E HEROIC CITY. 

It th* Editor of the Se.ii ntihi Amkkii an Bui 11 kmknt 

1 Uavk been reading with mui h Interest the account 
of Cartagena which appeals In the Scifniuk Aufshan 
Supplfiient of January 22nd 1910 the more so as I 
have been recently studying the various accounts of the 
British attack on that city In 1741 On page 57 you 
give a picture of Fort Ban Felipe where according to 
the title Vernons troops were defeated I think this 
Is a mistake It was at Fort St Laxar that they were 
repulsed Foit Ban Felipe was on the Island of Tlerra 
Itomba which was occupied at the commencement of 
the attack The picture entitled The Oldest Fortress 
In America on page 57 looks to mo aa If It might he 
8t Lasar It would he very Interesting to me If you 
could find out that this Is so 

Possibly the following few Items about the Ami rl 
can troopa engaged may be of interest and also the 
little photograph of an old plan of Cartagena which Is 
lu the British Museum 

When war was decided ou with 8palu dx icglments 
of marines were specially raised for Vernons cxpcdl 
tion and prior to Its departure were encamped In the 
Isle of Wight This was late In 1779 and In the year 
following according to Cannon s Records of the Royal 
Marine CorpB an additional regiment of four hat 
tallons was authorised to bo raised in Anus tea * 
the royal standard was er cted at New York at. thu 
signal post to which every vnluntei i mailne wn to le 
pair The fleld-offlc ers A subalterns wen ippolntod 
bv the Ring A the captains of companies were noml 
nated by the American provinces Colonel Spcii hw nod 
of Virginia was appointed culonc 1 commandant of the 
whole Tt was supposed that from dlmutc the natlvcH 
of that continent wire better calculated for the service 
to which they were destined than Furopeainc Their 
unlfotm whs camlet* coats brown linen waistcoats A 
tanvuu trcmscis This regiment which was uftetwaida 
commanded by Colonel Gooch was considered os tho 
Forty Third regiment of lnfautrv of the line 

Klsewhe re we) read In i < onte rnporai y notlc c Three 
regiment* of foot of a thousand men each ate raising 
with all speed In our American colonies A will con 
slst of natives or those Inured to the climite The 
Colonels 1 leutc nant Colnnt la Majoi s A Buhaltc rns arc 
appointed by His Majesty A tholi gcncial lende/vous Is 
to bo at New York where the Royal Standard Is sc t up 
Their clothing Is to be made here which Is camlet 
coats brown linen waistcoatH with two pair of canvas 
trousers for each man 

'The American companies were elileflv raised bv the 
interest A at the. ehaigc. of their respective captains of 
whom were members of the assmnhlhs in the prov 
ineea wheto they resided others lived upon their own 
plantations A had commands in the Militia His MaJ 
eaty was pleased to sc nd to Nc v York thlrtv veiling 
gentlemen under the direction of Brlgndler Hlakeney 
to serve In the corps aa lieutenants they lend csiried 
amis either In the old coips at homo oi In the flcotch 
Regiments in the Dutch Beivlce A were most of them 
cadets of good families In North Riltaln The men 
weie principally Irish Roman Catholics 

The regiments under Col 8potswood Jolne d Vernon s 
expedition at Jamaica on February 2 th 1741 and 
also a body of negroes who had been specially en 
Hated Few Ameiican tioops appear to have been 
landed uptll the outer haibor and the defenses at the 
entrance of the inner one had been eaptured but two 
battalions of them with other troopa were put on 
shore near 8t La/ar on the flth of Apiil three dayB 
prior to the unfortunate, attack on that forti ss The 
troops detailed fot the assault consisted of 500 men 
drawn from the grenadier companies of the various 
regiments under Col Orant of the Fifth Marines 1 oon 
marines under Col Wynyard of the Fourth Marines— 
probably bis own battalion and a body of Americans 
who were sent into action without arms In order that 
they might tarry staling ladders wool packs to AH tho 
ditch and hand grenades t Brigadier Guise was In 
charge of the whole Ab the attack had not been prop 
crly prepared for by bombardment and by a proper 
reconnaissance of the ground to be passed over by the 
attacking columns some of which lost their way and 
came under a heavy flank Are from trenches of whose 
very existence they were ignorant the assault was al 
moat foredoomed to failure The following la from an 
old report of the engagement The persevering A un 
daunted bravery of British Soldiers were never more 
displayed than on thia day They at last gained their 
potnta by Intrepidly leaping Into the entrain hments A 
driving their enemies Into the fort whieh romraunt 
cased by » drawbridge with tbe Hues Cooned up with 
In a narrow apot exposed to the grape shot A msrks- 
men ot the enemy above them the situation of these 
bravo r emnants became desperate after the break of 


t A* may of the Ameetasa loUton wwr MipMlrd to b* trtrt PtjSM* 
boCti by th. Omml »»d Admlml to wptav 
*m»prt*4gsnyibosr4thsfl*sk~-AJo*n») of u»Bxp«Utkm to C*r 


day The unarmed Americana in the rear many of 
whom were killed without poaaenueing the power of re 
slstance dispersed throwing away the charge a tune 
mltted to them It should be. added that there was a 
brilliant exception to this for thiev of them in spite 
of the panic and confusion bravely pushed forward on 
thclr own with a ladder by mcanB of which a aer 
Scant and a couple of men actually mounted to the 
summit of St I axat a ramparts but only lo lie cut to 
pieces The dcelmatid htormeis hung on In the bullet 
swept H|m(( between th. outworks and tht foil Itself 
till they Ml Hived the order to retire and wen only 
extricated from a counter attack made by the girrlson 
of Cartagena by the advance of the First Marines 
under the command of Col Wolfe—tho father of the 
htio of Quels l 

The Ann i leans loss must liav* ben heavy as only 
21 re-embarked out of the two bat allons that wen 
liuded Including 2K8 who were, al k The expedition 
efteiward tiansfcucd its energies Lo tuba and we duel 
Capt William Hopkins of thi Ameiican icglincnt Is 
suing a proclamation foi volunteers to enter offcilng 
grants of land to all such families aa were disposed 
to settle In that Island War and disease, appeal to 
have playi el havoc with these regiments lnund as 
the y we re supposed to he to the climate for In a return 
el thilr numbers (exclusive of oflleirs) Issued October 
r lh 1741 we find that the four teatlalIons of Goodhe s 
Americans la tween them only mnsleiee] as fit for duty 
210 sergeants H7 corporals 74 drummers and 1 CIO 
rank and file It would appc.ni very doubtful If more 
thun a v ij small pc.iccntage of the. moil win Aimil 
cans at all foi the lilsh Catholics which It Is said 
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so tnunv of them wetc win not probably in vciv gnat 
abundance In the Ami clean piovlmis at (hat date 
Koval Mailne Baiinka Chatham (ci < Fun 


WATER-GLASS CEMENTS 

Wiiii all wit i glass isilublc glass) un tits th 
ptIn Ipnl point te is ittencled to Is to that heat the 
attic le to -I- deg F and then apply the water glass 
jnvluuhly lhpitflcd bv heating with n warm bins.li 
to th sitfiees whieh are to be cement eel the lattu 
must be pic am cl closely together m If mceveaiy h Id 
In position bv a eoiel tied round them After drying 
fei twelve lo fot rtes n days at a moderate, temporal um 
the cement will be quite hnrd 

(c mint for gas and wate i pipes Is onl] ose el ol watu 
glass and atnoii lions silicic acid 

tenant for stone glass and porcelain According 
to Bchwait/ a veiy hard drytug e me ill tan be vb 
lalned Troni manganese /Inc white ind water glass 
bdut ion Allot bet good cement foi thuie substances 
can be made by mixing powd red asbcHtos and soda 
water glass solution The ait It lea to be ec monte d 
should le moistened befote applying the cement with 
liquid sodium Jllkatt and any tacks appealing dur 
tng drying filled up with some nf the ceraeut sllghflv 
diluted A good cement for glass and pent lain can 
also be prepared from. 1 i»art of vety finely ground 
and washed flourspar and u pail of finely powdered 
glass with % part of sodawatet glass solution of 16 
deg B4 these substances being mixed lo a ratbei 
thlcktsh mass A thin layer of the mass must be rap 
idly applied to the surface, to be united and the parts 
pressed together In a few days the cement will have 
become very hard 

For stone—lo cement stone Llelegg |ucn a mixture 
of hydraulic llmo and water glaas 
Water glass cement for Iron and wooden watei tanks 
palls etc—These latter If they ate leaky oi If holts 
In the Iron have been caused by rust ran be rapidly 
and easily again rendeiud watertight bv applying a 
roraent prepared from water glaas and amorphous 
silicic sc id coating the articles in question with a 
warm brush and diylng tbe parts each time with the 
flame of a soldering lamp whlrb la done In a few 
seconds Tbe application should be repeated till the 
cement has formed a kind of crust over the spot when 
the e rack or the hole was 

For steam pipes—For cementing steam pipes in 

stead of wrapping tnem In straw, which is apt to be- 


tome rotten and lo bum awiy a vt ry effective pri|iaiu 
lion is a mlxtuic of chalk or lim dust and cow s hair 
oi i hopped stiaw with wMei glass 

For wlndowB—A nilxtui if hulk anil watei Mohs 
h|h dally pie pared foi tilth |ui| si is I he most re 11 
able kind ot putty foi wliidcws mil pufiiabl to the 
puttv made of dialk and Una I oil hithuto used 
Vpart fiom tin low cost this wui i glass putty his 
tho advantage of diylng In i f w hums without tny 
odoi tare should be taken how ver not t |i pue 
more of th. niuliilal than Ih requited t l th nrti l.s 
li quest Ion othetwise It will bee nine haul 

NEW INVESTIGATION OF THE 
RAINBOW 

Ovi would Ihlnk thit eveiy child would know how 
the ininbow looks but that ih bv no me huh an in 
ecntiovirllbl fuct I lie epit turn Is solved so 
bllglilly by any answer that bulls all euaes th it 
stviiels lie v e i 111 jf making It Die ubj el ef fill tiler 
investigation Thtv dctnimlu with the lat at lisulta 
ef th li restirch that the appetrance of tho rainbow 
is endlessly virions but do not sueeeed in reproducing 
the eolois of the rainbow with e itile nt pee Islnn I hi y 
ho|H to utlaln be tie i rtsullM with tin new pholo 
graphu t.)H( ins 

Sin o Newton (1704) It bus b in issunud that the 
rainbow 111 the lulling ell ops of ntn Is pioduted 
in the binu way us a bright strain of light when sun 
shin fills >n i pi ism The lact Is howevn thit 
sunlight can never pioptrly Is called white slnee the 
sun shines in i vellow mixed eoloi whieh togethur 
with the bill light of the hky gives the while light 
of day 1 he mix d eolui piodtieiel Horn tin light 
ot the rainbow el x a not always b si som lescmblaneo 
to white foi the leason that ih th bun sinks it the 
hoii/on it sti idtly loses t graiter nn ihiih of its 
violet him uud gr in ravs anil hi luet the appear 
an e ol (lie rainbow lumges within In IhiuiiiIuiIis 
NN heti the bun ilses mil s ts rainbows eontuln often 
only it 1 ravs and rilnbjws ( lend with nd and 
orange ut in mil queiit pheiinmim mde el With 
great frequency seeondaiv bow h an lormed about tho 
red rainbow whieh are fn from being In consonance 
with the sequel e» nl color When diffraction occurs 
light of l given color gives a sicpuu e of lOinentili 
blight bows which an h| mil d bv blight strenks 
1 he oiiliinmsi bow Is mu h Hi ltight st end th* sui 
e Kslve nine i oi s tondan Iiiwh tepidly show a dun 
Intshed light 7he dlstau < ol the hught rays Irom 
one aneitli.t Is bv so mil h gi alii tha snmlli i tin 
drops hi In which the light ig dlffimted At thee 
gam Una the biws at btoacUntd tbeli light la 
weakened ind thill dlannt t eUiliUscii Tin outer 
mist and bilghtest Imw ol eveiv >loi nispeweR Itself 
In s mil in e with the oidel of the spectrum with 
the ciinB|H tiding bow of olhei eolora but eovaia them 
in i me isui and bv so much mult the snialle i the 
ellojb n so that mixed eolora appear I his occurs 
nftener inieilig the seeondiiy h ws whi h hove almost 
a | n toll oloi If the rain (Imps hive a niiliiiH 
nf (II millimole! I lie Hist seionelirv Heqinnii of 
color mingles with the Inner violet purtH of the chief 
biw and deslioys the oidei or eoloi as well as the 
distlmtneaH ut the Beeonduiv bows Diops of medium 
bl/e with i radius below ill nillliiiietf i give a r ither 
Mgulai hi queue, if ■ e leu as e hie f bow In which blue 
Is ollen uot rceognl/able then i dark Interval and 
theie Bttei Hieondaiv Iiowh mostly In the mixed colors 
puiple and whltlhb green If the limps are very small 
any with a radius b low 0 01 millimeter ill the eolora 
mingle and the rainbow app are white only Its 
outer border remains tinged with uncertain blown to 
yellow while IIh Innei horde t him i violet east The 
bow !b then blood and weak and the likewise white 
iceondaiv bows h idom an seen ( mmquently It 
tollowb that tile appearance or the rainbow Is Infinitely 
v erlous In areordanei with the tv i different sin of 
the drops of rain 

Most of the penny In the slot iliac hlnes Hre worked 
ly vl llniUed power that Ih power derived from 
Hie patron or vlellni Hit patron furnishes the 
tinsel* that works the mechanism is well as the cent 
Ihat releases tht operating ntmhinery Struige to 
eav the element of action on the part of the user Ih 
in important factor In the success of aemie of these 
mac hlnes It appears that many of the users of the sc 
nmehlnes enjoy pulling a lever they somehow reel 
that they are getting more for theli money than if 
they simply pressed an elec trie button A certain 
fortune telling machine was first put out with an 
e lei trie motor driving the machinery The patron 
rah hail to deposit his coin and pliec his hand oil a 
heab in which there are nianv projecting at mis to havo 
Ills fortune told The machine did not prove to be 
a money puller The motor was dine aided and a 
long lever was substituted whtch must U pulled earh 
time a fortune la told This machine yields a hand 
some Income The experience adds to our knowledge 
cf (be curious phases of human psychology—Machla 
«7 
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HALLEY’S COMET AS SEEN FROM THE EARTH. 

THE POSITION Or THE COMET. 

BY P H. COWELL 


Tm following table glvtit ecliptic coordinate, of 
lLllty h coma to two diriroal places at Interval, of 
four day. through an an extending from one end to 
the othei of the Jot*, nctum of It. orbit The xoro 
of tlmi 1. vtiy nearly the moment of perihelion pa. 
kbk< and the figures apply approximately to any re 
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The comet attain, unit distance from the Hun thirty 
nine day. before and after pei ihcllon passagi On the 
forrwr occasion It. t co-ordinate perpendl ular to the 
ecliptic L +018 on the laltoi 0 07 It 1» evident 
then fore that tht ilosest poBsibli appronih to the 
<arth will on ur after ptrlhtlion paanage Tht hello- 
icntrk longitude t« .100 deg on the earlier occasion 
and 225 deg on the later The earth riaihi. these 
Idloiintrlc longitudes In October and May respoc 
lively 

At the return of 1875 perihelion passagi was on No¬ 
vember 16th There was consequently a dose approach 
between the earth and the comet about a month earlier 
In 1010 the perihelion passage will be on April 20th 
n month earlier than this when the comet is dose to 
the earth a orbit the arth will be at the diametrically 
opposite point A month after perihelion however 
there will be a very close approach 

The moat unfortunate date foi perihelion passage 
for yielding a close approach to the earth Is January 
The comet would then be behind the sun at perihelion 
and mor. than an aatronlmcal unit away whin cron, 
log the earths orbit 

On the present return the approach after perihelion 


end of May and in England It will unfortunately be 
lower In the sky than In more southern latitudes 
'’’hire will however be no difficulty whatever In see¬ 
ing It in England unless there is a prolonged spell 
of bad weather 

The approach to tho earth la so clow that an Amerl 
can astronomer has conceived the idea of weighing the 
comet by the deviation it produce, in the orbit of the 
earth. We can hardly believe that the effect produced 
will be one thousandth part of the least measurable 
quantity but the speculation 1. most Interesting In 
view of tho fact that there are unexplained phenom 
ena in planetary movements 

RECENT STUDIES OF MARS 

PHtiiAiw the most distinguished of European Mar 
tlan observers is H M Antoniadi whose name figured 
I romlnently in the recc nt discussion provoked by E W 
Maunder before tho Royal Astronomical Society In 
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fh diagram giicw I ho | Mill n f thr earth f r nix lac* In Ma\ aim the | .III n of the comet on twei tv aeven date* 
m KHurnt fr m j ilhell i pamag ii dava 7h line >f eight la drawn f r May 18th twintj light days 
aft r | rlh II n wh i the c m t transit, a roaa the «ua 


will be unusually close 1 he followiug tabic gives the 
icllptk cooidlnates of the earth for the auncxed date. 


Date x V 

1J10 May 10th —0 05 —0 76 

I MO May 14th —ObO —0 80 

1010 May IRth —O'C —0 84 

1010 May 2-nd —0 40 —0 87 

1010 May 2bth —0 47 —090 

1010 May 10th 0 7" 0 97 


When 1 here fore the comet crosses the plane of the 
c Itiitb Iw ntytight days after perihelion passage 
t May I Nth) It will be almoBt exactly between the 
earth and the sun and the earth will probably be In 
Hi tall of lb conut 

The elos si apiroach at ihis return take place a 
day or two latci 

The rlcseHi approach pouHlbl would correspond to a 
lerlhe lion iassage about a week and a half earlier in 
1 lie ye at than the present one 

It hi pears therefore that the date of perihelion pas 
sag at this return Is most fortunately timed and a 
tint elisilny may be expected 

Tht comet n hlRtory has hten trac d back to 240 B O 
viid It has very seldom returned to perihelion unro¬ 
ll rded so seldom in fa l as lo suggest that In the 
ex tpttonal eases the rtcntds have perished rather 
than thBt tht eomet In any tlnumsLnces can pas. by 
i nseen 

A tall twenty or thirty degrees In length is expected 
on the | resent occasion It will behest seen at the 
' •VstBW 


the Comptes Reiidus Antoniadi presents some obeerva 
tlons of Mar. made at Meudon Thp planet was .tud 
led with the 0 87 meter telescope with magnifications 
320 470 and 800 diameters oa thirteen night, from 
September 20th to November 8th Among the most 
lcmarkabie changes noticed since the opposition of 
1807 were the letnrn of Syrtls Major to It. form of 
1864 and 1877 the reappearance of Lac Marts and the 
formation of a multiple Island In the eastern region 
of the Mar f imtmrlum At the same time the planet 
was partly veiled by mists or light cirrus which light 
ned the indigo-gray tone or tbs teas and gave a 
yellowish hue to ths continents The tint of these 
mists or cirrus varleed according to their Intensity 
front golden yellow to dull white Their effect some¬ 
times in almost obliterating spots wbkh had appeared 
black a few days earlier was very remarkable Some 
fifty canals were observed Adopting Schiaparellis 
definition of a canal a. a grayish band or line In the 
regions called continental assuming all kinds of 
forms and longer than the more or lees elliptic spots 
called lakes Antoniadi proceeds to divide the canals 
into eight classes The list does not include the fugl 
live straight lines often aleo called canals which are 
visible only a fraction of a second and may be lUu 
aoiy The observations do not confirm the existence 
of a geometric network of straight ltne* crossing In 
all directions 

Photography of the ptanet Mara was recently dls 
cussed before the French Academy of Sciences by 
A da la Bgujne pin vine) and F RaMet Tbq pbo^ 


graphs exhibited were obLlned at the observing sta¬ 
tion on the Pic du Midi with a new double Instru¬ 
ment comprising a reflector and a refractor (dlam 
cten 0 66 and 0 2 r > meters focus • meters) on a very 
steady mounting The focal Image of Mara being only 
0 8 millimeters diameter an enlarging lens was em 
ployed giving disks of 3 to 6 millimeters dtamstsr 
Daring September and October 80 platea with 1860 
images were obLlned At first LumlOre violet and 
Guilleminot lactate of silver plates were used, but soon 
abandoned as they rendered the ruddy surface of the 
planet uniformly gray without any deLtl They show 
the polar capa distinctly however The southern cap 
Is much reduced but very brilliant at the north pole 
on the contrary a region of the cap In seen which Is 
rather far from the pole and deficient In brightnesa 
The eastern border of the planet Is brighter than tho 
rest of the disk After the first trials a yellow screen 
v as placed behind the magnifying lens and platea 
Hcnsltlve only fo the rays passing through It were em 
ployed Under these conditions the Martian snows act 
feebly on the plate the south tap Is still fairly In 
tense but the north tap and also the white border 
on the eastern limb are invisible On the other hand 
the contrasts between the Martian Lnds and seas are 
very apparent and a considerable amount of deLil Is 
shown The canals of the first order are visible on 
the photographs such as Indus Ganges Axarxes etc 
No trace appears of the geometric network of fine lines 
seen by certain observers the existence of which Is 
disputed 


HAS THE CLIMATE OF NOI(TH AFRICA 
CHANGED SINCE THE ROMAN PERIOD T 

T»ir fact that most forcibly Impresses the traveler 
In Tunis Algeria and Morocco Is ths great develop¬ 
ment which Roman civilization attained in those conn 
tries This fact Is particularly striking in Tunis and 
in the province of Constantine in Algeria which are 
filled with ruins of large Homan t Ittes extensive aque¬ 
ducts and other works The contrast with the poverty 
of the present Inhabitanu and the sterility of the 111 
cultivated soil makes these evidences of former pros 
perlty still more Impressive It hsa often been aug 
seated that a change has taken place In the climate of 
North Africa and that this alteration in the aspect of 
the country hsa been produced by a decrease in the 
rainfall and an elevation of the mean temperature of 
the region 

Gen da Tlamotbe came to the conclusion according 
to Cosmos that the climate of Algeria was marked by 
violent rontraai even before the appearance of man 
on the globe during ths geological periods of the 
pleistocene and the upper pliocene and that the dls 
tributton of rainfall through the year waa as unequal 
tbsu aa it is now 

A very long Interval of time however extends be¬ 
tween the pleistocene and the present epoch and it 
would be interesting to know the character of the 
climate of North Africa during the flourishing Roman 
period Dr Loiter has endeavored to obtain this 
knowledge from historical date 

From such Information in regard to the climate of 
ths Mediterranean region as Is given by Greek and 
Roman writers, it is impossible to draw any evidence 
that a change has occurred in the mean annual tom 
peratura the fluctuations of temperature 'he pressure 
of the atmosphere the directions of the prevailing 
winds or ths amount of rainfall The persistence of 
the cultivation of osrtaln crops proves that the climate 
baa not changed The crops are evidently smaller 
than they were In Roman times but this Is du# to 
ths negligence of the present Inhabitants 

The felling of forests could not have greatly altered 
tbe climate of so extensive a region From the data 
which we poetess in regard to the extent of the ancient 
forosts It appean that ths removal of lofty forests 
has been confined to ths present territory of Algeria. 
Nor do the change# which have taken place in the 
fauna of tbe country indicate that the climate haa 
become hotter or dryer The disappearance of large 
mammals and ths subsequent introduction of tbs 
camel have raUulted from man t Invasion of the region 

It should he observed however that Dr Letter n 
toncltulon that the climate of North Africa hen not 
changed since the Roman period is at variance wtth 
those derived by Gantier from hla travel* la the 
Sahara and hy Freydenherg from M* study of the 
country about Lake Tchad Thera om be bo dtokttt 
that tjie climate of each of tbeee rsgtoa* Ml gradually 
hecomf itps 
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HOW 


THE FLORA DUST WAS STUDIED. 

THE COLORS OF THE DUST IN THE DERLIN MUSEUM 


BT PROF. E. RAEHLMANN. 


The question of the genuineness of the bust of Flora 
In the Kaiser Friedrich Museum In Berlin Is lntl 
msteljr connected with the question of Its antiquity 
To me was assigned the task of ascertaining whether 
any reliable Indication of the age of the bust could 
be obtained from the character of the pigments with 
which Its surface is colored The investigation was 
carried on with the aid of the microscope 

Small fragments which have become detached from 
the surfaces of paintings can be satisfactorily exam 
Ined with a power of 200 diameters if the Ulumlna 
tlon Is good especially when fresh surfaces of free 
ture are exhibited On these surfaces It Is possible 
to distinguish the successive coats of paint which dif 
fer In color density and refranglbillty 

It is often possible to distinguish in the same way 
the Ingredients of a single coat of paint Tbls deter 
mlnatlon Is particularly easy when the pigment is 
not dissolved but consists of One solid particles sub 
pended In a transparent medium Then It Is possl 
ble to determine both the character of the medium 
and that of the pigment Tho latter Is Identlfhd by 
the slxc of the grains Ihelr degree of transparency 
and their form Sometimes It Is possible to deter 
mine the period In which the picture was made pretty 
accnrately from the character of the medium and the 
optical and chemical behavior of the pigment 1 reel 
confident that, with a rurtber development of the 
method of Investigation which I have, employed 
shall ultimately be able to prove or disprove the au 
tbcntlcity of a picture by comparing the work with 
other paintings of the same epoch attributed to the 
same artist 

In the old days every art period had Its charac 
terlsttc technique which depended upon tho educa 
tlon of the artist In studios schools and guilds The 
Italian Dutch and German painters of the Renals 
sauce epoch employed mediums which they prepared 
with their own hands In accordance with traditional 
secret formulas A close comparative study of old 
paintings Indicates however that the artlBts of all 
these countries knew and used the same or nearly the 
same medium 

To this medium these old pictures owe their per 
manrnce and the eternal beauty of their rolors With 
the disappearance of the art schools and guilds the 
formula of this medium was lost Various substitutes 
were employed successively until tho substances now 
In two wore Introduced 

When the surface of fracture of a freshly broken 
fragment of a painting of the Renaissance period Is 
examined under tho microscope with a power of about 
BO wo see s medium of peculiar transparent homo 
geneons structure which presents an appearance en 
tlrely different from that of a fragment of a paint 
Ing made within the last one hundred years The 
chaiacter of this medium can be made out more 
dearly when It Is colorless that Is to say when It 
contains only Insoluble solid panicles of pigment 
and Is not stained by dissolved pigments In old pic 



Hg. 1. Light Bins Pig. ng 2 Surface of Bust, 
meat Layer Seen Showing Large Red 
from the Back, and particles Imbedded 

Bent to Show In the Gypsum 

Cross Section. 


tores this condition Is found especially In the blues 
(ultramarine and cobalt) and some of the reds (ver 
million, red lead madder etc) whereas the green 
and yellow pigments which were then employed were 
for the most part dissolved in the medium which 
they consequently stained throughout Hence the old 
painting medium can best be studied In the blue sod 
red parts of the picture According to my experience, 
the bsut objects for study are blue articles of doth. 
Ing la old paintings and carved wood figures of the 
thirteenth, fourteenth, and fifteenth centuries In all 
of these eases tho medium Is of s brilliant pale gray 
color, transparent in thin layers, and the pigment 
grates are sssa completely imbedded In it With a 
magnifying power of fOObr ttofe, this medium Is se«n 
to be Hasty grsanlated When a fragment of the sur 


face of a painting of the fifteenth or sixteenth een 
tury Is compared with one of the eighteenth or nine 
teenth century the contrast Is very striking The 
modern fragment is far less transparent than th, old 
one and Is often quiu opaque almost entirely con 
ceallng the pigment gialns except those which are 
actually on the surface 

In accordance with this change In the medium th« 
layers of paint have gradually become thinner and 
thinner In modern times In glares tills modern me 
dlutn tan bo employed only in exlreinelv thin lav*is 
while old paintings show ghues which are quite thick 



Fig 1 Thin Section of the Hair Seen by Transmit 
ted Light and Greatly Magnified Showing Brown 
l lcheus and Scattered Red Gralus of Maddc r 

but which are yet sufficiently transparent to allow th 
underlying color to show through them 

In the determination of the technical construction 
of old paintings It is nee weary to consider In addl 
Hon to the layers of paint tho so called ground or 
flist coat which serves to attach the pigment layeis 
to the canvas wood or plaatcicd wall upon which tho 
painting is executed In old paintings this ground 
layer Is very thick and It Is composed of various sub 
ctuners the knowledge of which wvt handed down by 
tiadilion In the various art schools This pasty Toun 
datlon Is veiy similar to the outside layer of antique 
wall paintings from whlrh it was very piobably di 
rived The character of the ground layer differed 
somewhat arrordlng to the chaiactci of the material 
wood canvas plaster nil upon which the painting 
was made rn the bust of Flora the giouud was de 
t«rrnlned by the coating of wax below It 
I received a number of small fragments of the bust 
of Flora which lias given rise to so much discussion 
Mv task was to examine these tiny fiagments from 
the points of view explained above and to compare 
thtm with th* large number of fiaginents of art works 
of the Renaissance period which wen In my posses 
slon The fragments of the bust of Flora were espe 
clally sultablo for this investigation because the paint 
Ing Is made on pure white wax The first Idea which 
suggested Itself was that wax had al o been used 
as the painting medium or vehicle but H was foiiud 
Impossible to mdt tho pigment layer on a micro 
scope over a glass flame This experiment proved 
that th* plgmenls were mixed with a special medium 
although they were applied to a surface of wax In 
the subsequent Investigation this peculiarity was 
found very convenient because It made It easy fo 
detach the colors from the wax by Immersing the 
fragments In ether After several changes of tho 
ether the pigment layer sepsurat d completely from 
the wax so that Its under surface could be examined 
When the colors of the garment are thus examined 
from the back of the pigment layer they reveal a 
grayish white substratum of considerable thickness 
composed of two distinct layers The under layer In 
contact with the wax Is thin and contains fine fibers 
Mitrocbemlcal examination revealed the existence of 
a large proportion of albumen in tbls subetratum 
(Fig 1) Above this albumen ground Is the pigment 
layer of the blot garment In other fragments of 
darker blue color a brownish red layer Intervenes 
between the gray ground and the blue pigment layer 
In other worda, different grounds were used for light 
blue and dark blue 

The blue pigment ltaelf la used In the form of 
coarse grains of various forma some rounded others 
angular These grains are Imbedded In a peculiar 
transparent medium, which shows fine granulation 
wban magnified 200 tlmaa Hence this medium is 
very similar both In appearance and optical behav 
lor, to the old transparent mediums which I have 
already described The distribution of the pigment 
Ja angular grains furthermore la identical with that 
of the grains of blue pigment la paintings of the 


Renaissance is i tod The fngtncnls of thr bust of^ 
Flota exhibited a parllculailv dose resemblance Id 
fiiknunls of a pili ting by Maico nasaltl v conic in 
poraiv of I eonardo dl Vinci and also to the blue purls 
of wood figures of the preceding period The method 
of applying the pigment blue on icddlhli brown for 
< sample Is quite similar to the methods or the 
Renalsaam * painters 

In order to study the brown color of the hair of 
the buHt I scpiiatcd portions of the pigment Inyo 
freon the wax and examined th m with the micro 
scope Even with a low power I discover*d that tin 
pigment was of vegetabl* origin and d* rived from a 
lichen (Rocilla) Th* coarsely ground lichen served 
os the blown pigment and the reddish tint nr tho 
lialr w sb given hy the nddltlon of a tians|iannt reel 
color | rnbably madder In gialns and larg flakes 
Thin partH of th pigment live i of the hair mounted 
in ( anada balsam exhibited the stiucture of the llchcif 
very distinctly (Figs and 1) These lichens which 
grow on the shores of ( nrstca and th* Canary Isl 
ands wen much used III painting In th* middle ag* s 
but were later employ* d almost exclusively uncle i 
the names of arehll aud cud bear In wool dvlny 
Madder In very large panicles was extensively cm 
pltved in old inln(logs but |t Is now giouml very 
fine oi dissolved Jn the medium The llchi n pigment 
round In the htli | loved to b* Identical with the 
brown ilgimut mentioned aliov which und* riles th* 
dark blue ol the gununt 

Small fiagtnents of the Iwr* surface of the bust 
provpri upon mlcrnehcmleal Investigation to he mm 
posed f hie fly ef gypsum lu plans th brilliant 
white surfBee Is diversified by ionise grains and lumps 
of a red plgimnt probably madder half concealed bv 
t thin luyet of gypsum (Fig 2) Pat tides taken 
fiom all parts of the surface of the bust show traces 
of fore Ibli removal ol the eoloi bv scraping washing 
ete as well ns unmistakable Indications of attempts 
st restoiatlon In some platis the wax Is quite bare 

The dttalls of this painting show careful elabors 
tlon espec!illy In the blm Raiment and a technique 
which Is ehaiacte rlstlc of Ttallnn painting In distent 
per of the fifteenth aud sixteenth centuries and (hr 
man and Dutch works of the same |m rlod Some ol 
tie nta'crials employed espeetally the medium have 
not to my knowiedg* been used In painting within 
the past 1 0 years—Translated for the Seres riMf 
Avitsie as Surnvrevr from rmschau 


InUrssting tssta or the poihydrometer have been 
recently made In I lverpool It is an Instrument for 
Indicating the wtight of targo loaded Into or unloaded 
from a ship It consists merely of a float or a* rev 
mettr connect*d to a st*clyaid weighing machine and 
Imnitispd In a chamber flllcd with water the ebaiu 
Ini being In communication with tin outside of the 
ship The ship rises or falls as the caigo Is rcmoveel 
ei placid on board aud the hvol of th water In the 



Fig 4 The lichen Pigment Washed to Remove the 
Ry Grains etc 

chamber falls or rises correspondingly so that the 
Host is Immersed to a greater or less depth with a 
consequent alteration In Its apparent weight This 
alteration In apparent weight la read on the weigh 
ing machine and from it the wetght of the cargo la 
determined In order that tbe reading of the appara 
tus may not be affected by tbe trim of the ship It is 
necessary that It be fixed directly over the keel and 
In the plane of rotation of the hull whleh generally 
will correspond approximately with the center of the 
ship Also It la necessary that the overall length of 
the float and Its chamber bo greater than the total 
vertical movement of tbe ship between the light 
and the fully loaded renditions The appliance la of 
a very simple nature and there should be no difficulty 
in fitting It to existing ships The Inventor claims 
that It has been officially approved by tbe Italian gov 
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NEW CANALS OF MARS/ 


RECENT DISCOVERIES AT FLAGSTAFF. 


BY PERC1VAL LOWELL. 


Ini' word new wlun applied to a dliutlal phe 
Mini* non mav h* im d In eliln t of two hhiihi h It may 
im an in w to t mi t 111 v i bn* iv at Ion I on* which baa 
niv*r In n h< n bv human IiiIukh b fori 01 suondly 
ni w In Itaeir (but la om wbti b baa bad no prtvloua 
ixliten * \< w lunala on Mara In tb< tlrat Bins* 

iIiiiikIi always tut* Hiding and at ilium highly lm 
pnrtnnt nr* no nov It v Ht tlna olmervatory Inasmuch 
oh aoiiit tour hutidud have lain *Uh<nv«r*d bin In 
tin hud lift*in yinia Wb u h*lilapar*111 left hta 
,i aL null h 1 ul mnpt *1 about 120 *anala with 
thorn ililut d li n aln tin niiinbi i has now iln*n 
tr b l * i n Itvi ind hlx hundiid I ai h of tin lour 
liundi d thus nddiil to tin list how*vir il«li an a* 
quWItlon at the tlim li Aral mine to b* not tint waa 
not luifHimilly nth* twist HmaikHbli 

To olwarvi how v*r a iuiihI n* w In the anond 
nunnliiR of tin word on* thill la that had ntver ex 
1st d antiitorly ami to piovi lh* tad la an uatio 
uoinbal *1*1* (lion of Tai t* oi lilug algnitlrami for th* 
la arlng it hOH iipm Hi* wlinl* Martian question 

On H* pH nils r nib l*>09 whin th* ttgloii ot th* 
Myitis Major (atm imind again Into view aftu Its 
pett*i*lli hilling of hIx w**kH dm to th* unequal rota 
tI mii p* ilndH of th* taitli and Main two striking tanals 
win at on** tvldmt to th* * ant of tin Syitls In plans 
whm no mnala had ivn pnvlouhly been aem Not 
only was thdi appoatan** uni midi nt*d hut the n 
tials th* nisi Ivoh who th* tnoat ionapituoiii on™ on 
that part of tin disk Thiy lan on* from the bottom 
of th* Syitls (lot 20 (l*g N long 28 r > dig I th* 
othir fioin a point part way up Its lantern sld* Hat 
17 deg N long 2X1 dig I and uirvlng slightly to 
the lift *ts th*> piotfidid south ronv igrd to an oastB 
Itself n«w on tin Coeyttis tint 'i d*g N long 2fi 
dig I ibout two thirds of th* dlataneo to wher that 
tnnnl m«*tH th* Amenllna Th* Annnthin ltnelf wbr 
not visible *xupt poHBlbly ns a siispUlm With th* 
two main mnals wire asHodatid sew nil Hm*ill*i om s 
and at 1* ant two oas*s wlil*h had mvir been Bun Is 
fore and from th* Inter* onne* tIon of all or them 
theHe «l«arlv mad* pait of th* mw phe* or Martini 
t ilnn nutation 

Th* plnuoimnn w n maided in ninny lnd*pond*nt 
diawtnga by Mi I l Sliph r and tin dlmtor and 
In lit* * out h of tin next f*w days w«i* photographed 
apiiinilng on tin plat* h to th* «)* as th* moBt eon 
spkiioim (iinals lu Hu pr*h* ntimnt of the plnmt It 
b* opportun* Hint ilitalhd photography of Mara In 
Mi lani|landH skillful hands should hav* been so 
p* if* t d as to mnk< tills poshII I foi Hi* photo 
ginphfl tnk n hv both Mi r < Sliph*r and the dire* 
toi mold Hu (iinnlH so that anion may bp* thitn 
1 h i ni llilitv tiling s mor* oi 1ms on m*h plate 
and Hi* * nulls tppenr on evety Image on some more 
dlstln llv than on nth* is owing to th* stnU of our 
all at th* tun* hut mognlrablv on all foT cadi lm 
Hg< hud a iKisi of about two strands and a half and 
IIh d< flnltlon vnrhd a* oidlng to the seeing at the 
Hin Owing to the gi iln or th* plat* bilng much 
(oaiwi than that nr Hi* in tin two canals appear 
imrg t In on* in th* photographic Image** as a single 
Iln* its tin* tr * h irn< H r however being quite distinct 
to rm of good *vi sight 

II photographs of this r*glon taken In 1107 show 
no mi li ft at me 

S* i ii nihran* of *v*r having se«n them before 
loulil Im i inlhd hv «Ilh* r observer both being famll 
lar with Hi* i Janet ox* opt that Mr Sllph*r turned 
out to haw drawn on* of tin in tin (inning previous 

riu r <oid hoiks who Hun ixamlned when It ap- 
p ii <1 Hint not a traa of Hum was to ho found in 
Hu dialings of \ugust fill) fun* or May whm 
this | ait f tli | lam t was diphtid 1 bat thiy had 
not h n *ls i\ d In prevloui!i wars was then (nmlu 
stv Iv u» rtiln d hv <xamluntlon <if the records of 
Hi os v si Th* i*>< oid if canals si*n h*n Is regls 
it ml all r rn*h opposlti* n In a fiish map of the plan 
its him To This has b eu don* slut* th* beginning 
of Hi* < i ItinI stud) of Mara ot this otw* rvatory In 

IK il Vow when thrae nmps came to be airutlnlred 

foi th* mnals *a*h of them fail*d to show any such 
t at in *s Nor had anv ohsirmr protons to 18*14 re 
*ordc*l Hum oh th* observatoiv library of the subject 
bm vvttpms Sihtutianlll had nt w i s*(n them nor 
Imd Ills piedeiessois nr sin < cssors This determined 
detlnitflv that no human *v* had oer looked upon 
th* m tirfor* Hut stirring as It Is to know that one 

Ih th drat to s*e a mw gmgraphUal feature on an 
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other planet akin to the thrill of finding unknown 
land In om own Antarctl* r* glims a much dieper scl 
entitle lul* r* st attach* s to th* question whether a 
plu nonu mm pr* vtously undiscovered was also pro 
vlously non * xistent Foi In that *as* one has seen 
sonuthlng <oine Into b* Ing with all that Bitch orlgtna 
tlon Implies 

It might seem to persons not verB*d In th* subject 
that Its abmiite on thi ebaits was proof that a canal 
was Itself new In the second s* nse Ihubum It was so 
In th*. first but study of Mara lias Hhown that this 
iannot Lm taken offhand foi grant) d 8 viral points 
must >-t*h b) ear* fully <cmslder*d In the flist plan 
on* must b) sure that Hie phenoni* non could have bo* n 
win bi foi * y* t was not It must be of a size which 
mold not have escapid detection previously Now th* 
gnat majority of canals discovered b»re wet* beyond 
the hop* of detection ilshwhere owing to th* ehara* 
t«r of the air the lnipiov*ment In Instrumental meanH 
and the long acquired knowledge of th* observers 
I hat they w* r* not seen by Sihlaparelll therefor* by 
no in*ana Implies that tiny did not exist In hts dsy— 
nt run In the earllei days nt obm nation h*r* Mi 
Hee today vastly mote than w< did In 1HH bonus* 
if Hu * aperient* Required slnw In th* pres* nt *as* 
howtier this possibility of iiror vveh ixtluded by th* 
hl/e of the lanBls In question Thiy wire lint difflutlt 
detail of the order hue m ntlon* d but os I hav* said 
th* most i inispl* lions on the disk canals whkh no oh 
snvn of any standing whatevu In good alt could 
possibly push bv 1 h* y would strlk* anv skill* *1 oh 
strict of su«h matt*is the moment hi lookiil at th* 
lilan*t So far as this point went then Huy <ouI«l 
not have exist*d before 

Th* n* xt point to b« * onslder* d w as w h* tin r they 
weir i* nits of a i tiara* teristl* of the planet of vltil 
Impoit In Its aitogiaplv th* anniml seasonal change 
whi«h nff*«ts all Its finimm For th* wotld of Mara 
is as subiiit to miiiii nt seasonal * hang) as our own 
and mor* markedly so 'I his (hang* stamps ltscll 
unmistakably ii|Min all Its features obliterating some 
and biinglug Into promint me others according to th* 
time of th* Mail lan v*ar k samples of this mriir 
In th* study of Mara regularly at eai h opposition the 
8Rpe*t of the disk varying a*cording to a definite law 
dependin' on tlu Vaitlan seaRon To be sur* there 
for* that a canal Is ItHilf new the planet must have 
been previously carefully depleted at th* ume season 
of Its yeti and then when these earlier drawings are 
critically s* annul th* ranal In qumtinn not found re 
<ord*d on them Now Hu possibility of diHniti and 
conclusive In t e room pa i Ison of the sort is not presented 
so frequently is om might think Mnrs < ernes to op 
position iaih tlm* latu and later by about two and a 
quarter of out own months This means that we meet 
him In a dlffmnt part of his orbit at each fresh ap 
proaeh and bo at a different s*ason of his year Now 
until Bchlapaii111s time It was at or mar opposition 
only that hts faee was studlid 8*hlaiiar* 111 extended 
the time greatlv but not until the subject was taken 
up at flagstaff was the period of observation pro!ong**d 
to six and light inontba for ea*h opposition ipoeh 
thus enabling th* same Martian season to be ncur 
rently vlewid by th* seasonal overlapping of two or 
more observation periods 

nut even so the disk Is not equally well presented 
In sueeesslve Martian yeais because of the differing 
distances the two bodies are apart and the dUSeultv 
of consequent comparison on the score of sice Still 
another difficulty In the way of parallelism la that of 
phase Unless the two bodies be exaetly opposite at 
the same season of the Martian year In the two eases, 
Mara will show a differing phase at each and this 
means a different slant In the illumination This Is a 
very Important dlBtlmtlon because the disk shows 
vtrv diversely when Illuminated from above or from 
the Mlde so diversely that faintness of Retail has often 
been attributed to Intrinsic weakness of feature when 
Illumination Itself was the cause 

in consequence the observer ran never be quite 
euro that his data are comparable until be has him 
self seen the Martian disk under like conditions or 
marly such which recurrent presentations demand a 
lapse of fifteen to seventeen yrars 

Furthermore to he eoneluslve the observations must 
all have been mads by the same observer, working 
under like conditions, and grown, in consequence 
familiar with every detail of the disk, since the per¬ 
sonal equation Including by tbat term the site and 
the Instrumental methods and equipment, Is always 
a factor A Martian cycle, that is, a round of about 


sixteen years must have boon gone through by the 
same obs* l v* r before definite judgment can be pro¬ 
noun* *d Such a cy*I* now stands complete at Flag 
staff 

Examining th* records we find tbat Mars was ob 
served four times previously at the same season of 
the Martian year as occurred during the epoch of tho 
apptarraec of these two canals The canals wore 
anil tt this opposition as follows 





V 


Th* previous occasions on which the canals should 
hav* been visible If their appearance or nnnapptar 
Ann wire a *onsequ*n** of th* Martian maium were 
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liming all the hi jm rinds th* plum I was k«pt under 
<Ih*i ration ui h iitgitarr ana doting none ot tntm 
were any auch canals recorded Wc are therefore 
sure that seasonal change cannot explain them and 
that two years ago and also eleven thliteen and flf 
hen veais ago no such canals existed In Martian 
chronology tills means that not only did they not ex 
1st *n their picscnt Htate during th* previous Martian 
viat but also nut Tour five and six Martian years 
before that It Is also fairly suit that th«y were not 
In existence thtily and thirty two years ago Inasmuch 
as H<hlaparelll ncur raw them 

Ijiatly a furthei point disclosed by the Flagstaff 
observations must b* mkoned with a point of very 
singular significante It was long ago discovered 
th«re that (see Bull*tin No 8 of th* Lowell Obeerva 
lory) while tho great majority of the canals are 
qukkened Into tonsplruousness alternately every six 
Martian monthB first from the south and then from 
the north polar cap certain ones respond only to one 
or the othu tap remaining Inert to the action or 
Its antipodal ftllow To be sure therefore that the 
m w canals wore really new to Mara the old drawings 
had to be examined on this score loo Here again 
the records were decisive No such canals had ever 
appeared before from the qulrkening of either cap at 
the time when had they existed then, they should 
have showed 

The canals in question therefore, proved to be, not 
simply new canals to us but new canals to Mara In 
the ranal system they are novae in fact or function, 
and as such are the most important contribution to 
our knowledge of tho planet of recent yean For let 
us see what they Imply In form they are like all 
the other canals narrow, gnlar lines of even width 
throughout, running with geometric precision from 
definite points to another point when an oasis Is lo¬ 
cated This oasis resembles all the other oases, a 
small round dark spot They partake, therefore, of 
all the peculiar features of the ranal system features 
which I have elsewhere shown make It Impossible of 
natural creation, that is of being tbe result of any 
purely physical forces of which we have cognisance 
On tbe other band, the system exactly resembles what 
life there would evolve under tbe conditions we know 
to exist Tbe present phenomena, then, show that 
the canals are still In process of creation that we 
have actually seen same formed under our very eyes 

Thus, on every paint which had to be considered, 
the records furnished conclusive evidence that the 
canals In question could not have existed In put 
Martian yrars l» the condition la whkh we observe 
them to-day Their previous non-rtsiWUiy oould got 



101 


Mabch 19, 1910. SCIENTIFIC AMERICAN SUPPLEMENT No. I7S5. 


have Men due to any of the causes which might pawl 
My AffMt It to*wit (1) Wtutt of slxe (2) any per 
■one) equation of the observer (3) improved instru 
mental or atmoepherk means (4) distance (all these 
are negatived by their striking conapkuouBness) (6) 


P 


SOME NE 


phase, («|) regular seasonal change aud last (7) uni 
hemispheric seasonal change 

It will be perceived that the proof that these canals 
are novae has been possible and only possible through 
the long systematic work done on the planet hue for 


O L O N I U 


LY DISCOVERED PRO 


the last hftccii ytaitc Writ limit ku h n complete sy«c 
tern of morels the eertalniv Dial the canals in ques 
tlon were new canals to Mars ould not have been 
reached 

I owe il Observatoi) Flagstaff A I 


M. 


E R T I E S. 


BY MDML P CURIE AND A- DEBIERNE. 


It in known that among the new and strongly radio 
active bodies polonium was the hist to be dteuovered 
Many efforts have been made already to isolate this 
substance and to characterize it as a chemical ele 
ment bat in spite rf the great activity of the product 
obtained this result has not ypt been achieved Ac 
carding to the theory of radioactive transformations 
the quantity*of polonium present in radioactive min¬ 
erals must bo verv small Arroidlng to this theory 
polonium is looked ujKin as a descendant of radium 
and the relative promotion of these substances in 
radioactive ■ quilihrtcims is equal io the ratio of thelt 
mean lives The mean life of radium being about 
r.300 times greater than that of polonium and radium 
being found In pitchblende in about th» proportion of 
0 2 gramma per ton It Is seen that lho same mineral 
cunnot contain more than about 0 04 milligramme of 
polonium pit ton Many problems of supreme intpor 
tanee in radioaetlvitv are connected with the Isolation 
of polonium This bodv is an unstable element whleh 
apparently represents the last radio aetlvo term in 
the series derived from radium we may therefore 
hope to show the formation of nn Inaetlve element 
derived fiom polonium Morcovci polonium giving 
rise to an emission of a rays should proeluee helium 
and this production not vet having been observed II 
Is Important to aseeitain If there reailv is in this a 
fact incompatible with theory 

We have undertaken recently n chemiea! re scare li 
with a view of preparing polonium in a eoncentrateel 
StBtp This vc performed on several tons of residue* 
from the uranium mineral whieh were at our disposal 
for this purpose The mineral was treated with warm 
strong hydiochloric acid whleh has the effect of ells 
solving polonium almost completely The solution 
whleh contains no radium was submitted in a faclorv 
to operations having for their object the extraction of 
Its aetlve matter TMb treatment which was done 
under our direction and which will be described in a 
more extended memoir furnished about 200 grammes 
of about a substance having a mean activity about i '00 
times that of uranium and which contained chiefly 
copper bismuth uranium lead and arsenic its actlv 
ity was due to polonium We songht to purlfv this 
material by treatment In our laboratory 

For this purpose the hydrochloric solution wor pre 
cipitated with ammonia to remove copper and the 
precipitated hydrates were boiled in a solution of soda 
to ditwolvp the lead they were mixed next with a 
warm solution of ammonium carbonate to dissolve the 
uranium All these operations ware repeated several 
times The Insoluble carbonates finally obtained were 
dissolved In hydrochloric acid and the solution was 
precipitated with stannous chloride These operation 
together were very successful the original activity ho 
Ing found in the llnal precipitate in a sufficiently com 
plate manner, whieh we verified by appropriate weigh 
Ings 

The precipitate which weighed about l gramme was 
radioedved and the hydrochloric solution was preclpi 
tated by sulphurated hydrogen The sulphides were 
washed with sodium sulphide then redissolved and 
the aolution was repreclpltated with stannous ehlo 
rldo, the resulting precipitate weighed a few mill! 
grammes Spectrum analysis effected on this mate 
rial ahowod the presence of a diversity of demerits— 
mercury silver, tin gold palladium rhodium plat! 
num, lead xlnc barium calcium and aluminium 
some of these elements being derived from the vessels 
employed On attempting to purify the active matter 
we encountered great difficulties and we found It very 
difficult to obtain without loss a substance of a more 
simple composition Thus on trying to separate lead 
by treatment with potash we found that a large part 
of the polonium passed Into solution although we were 
able to Utilise without danger the same reaction hi 
the presenoe of eMnepts Insoluble under these condl 
tloas From thi* alkaline solution polonium can only 
be repreclpltated by tbs addition of an alkaline aul 
phlda Tbs reactions which we always found to be 
trustworthy are* Precipitation as sulphide from an 
add or alkaline eotutlom and precipitation with stan¬ 
nous chloride We shpo hate found that polonium is 
eaafly deported by electrolysis, and this method may 


bo utilized for a qusntUatlvi separation when we wish 
to i xtract polonium lioin ail arid solution but at th 
same time other metalH mull as gold platinum m»r 
eury etr arc deposit* d Alter many experlnuuts Uu 
activity was eomentratid in about 2 milllgrammi s of 
matter 

Th< aitlvlty was measured by an electric method 
For this put pose a known and very small lwrtion of 
the solution was evaporated on a thin plate of glass 
and tlu absolute value of the saturation luiient oh 
talmd with this plate wns measuied In an appropil 
at*, apparatus Knowing tht value of tht rhargt of 
a gasoous ion <4 7 X 10 > b units) and the ntnnbt i 

of ions produted by an o pat tie It of polonium along its 
(omplttt path (about I fi A Io*) wo tan tahitlali tht 
numbtr of a panic Us emitted |xr sttond Knowing 
more our tlu spied of detay of polonium (a rt dut tlon 
to nm half In 140 dtys) and tin numlar of mnletiilot 
tonLalned in a moleculegrammt (about b ' 10*“» wi 
tail calculate the amount of polonium present its 
atomic weight being suppostd to be near 2()0 W 
also tan tabulate tlu amount of helium whbh is 
formed In a glun time assuming that tath a paithlt 
Is an atom of htlium 

In this way we found that the quantity of polonium 
obtained would be about n 1 milllgrammi this quin 
tlty is whit ought to bo found acrordlng to thtoiy in 
2 tons of good pltihhltiido Our aitlve matin there 
foro might contain several p i rents of polonium so 
(hut spectrum analysis might be attemplid with some 
thamr of sutrtBB Many spark apeetrn weie obtained 
and photograph! d unfortunately tath of thtse opeitt 
tions Involved a ronsiderable loss of mite rial 

The apptaranr* of Ihe spt rtrum is tomplltatcd 
inanv ilemtnts being prestnt gold platinum m i 
tury palladium rhodium and lildluin Some spt 
Ira alxo showed the prist are of alkaline lArtliy mi t 
als whieh tame probable from the attack of the ves 
sels employtd these were rt rnovt d bv eleetiolysls 
After a raieful t xaminatIon of the dfffireiit iqiettia 
and the ldeutlthation as omplete as possihlt of known 
Imps bv their wave lengths (records of T.xne r and 
Hasthek Watts) or by comparison Rpertra obtalmd 
with the same spertrograph some lines were left 
whleh might be attilbuted reasonably to polonium 


The wave lengths of these lines are 

Weak 4 642 0 

Rather strong 4i70 r 

Weak $913 0 

Veiy weak 3b*21 

lhe following lines are of doubtful origin 
Medium may b a parasitic line 4GM r 

Medium may be Identical with the 
aluminium line 3%l? 3 961 r 

Weak may bo idrntit al with the plat! 
num line 3 6t»8 0 3 668 r 


The areuraty of thtse measure mints is prettj good 
the error probably not exceeding 0 1 Angstrom unit 
For the ldcntlflc allot) of the lines we not only con 
sldered the wave length but alec the relative lntcn 
■Ity 

We hope to examine the spectrum again when the 
polonium has disappear!<1- this will allow us to form a 
definite opinion on the attribution of thi lines indi 
caled above We alsi may hope to see tht spectrum 
of the element formed at the exitense of polonium 
According to thiory this lemant shocld bo lead lead 
la not entirely absent from our product but its spec 
trum is very faint 

We have observed that the active substance obtained 
does not give rise to Induced radio activity nor to anv 
appreciable evmlssloa of penetrating rays We have 
observed also an extremely minute dleengagement or 
radium emanation 

A portion of the solution was utilised for the study 
of the gas diseugaged The solution was Introduced 
Into a quartz tube which itself was placed la an ap 
parfctua which could be completely freed from air 
The solution disengage* much gas, It Is easy to ob 
serve the continuous formation of gas bubbles prov 
ing the decomposition of water, this deoompoeltlon 
must be attributed to the action of the « rays of polo¬ 
nium The gases disengaged are almost totally ab¬ 
sorbed by the action of heated copper and oxide of 


eo|p r tf potash and i hn | It rl nntivdrlil Th 
slight glut oils r sltltic was til l tl u 1 xuntil tl Iv 
111 IT is bv III mill It mi Iv 1 d 1(1 th x tu i 
nntlon of th khhch dis ima, el I j a llmum in ti iit 
diuni (Debutne templet, R mju 1 » mil) rills 
residue Is s nslblv pure In liuni its tompl e spo 
trum was nbhPivcd nnel tin v Inin imasut el III 
voiunn was quul lo I 1 cubit nilllluii I i at atoms 
plurlt pi HRtit tin it iiimilntlmi Iihvuij, h u koIiii, 
on foi inn divi, litis v lltinu Is vtrv n ar that pi 
dictid by Hi oi> which In It i utile minimi I l Tilt 
faet of the piodti tl n of h limn from | ilrnlum Is 
therefore established with Mi |i<elided ortl r of mag 
nilude V i propose lo make as a uint is possihlt 
i determ Inal Inn of litis volumt luge tint with exptrl 
mentR on the nunn ration of tin a paiii Us eniltlul 
so as to old iln tlu vttltu of tlu huml t tf molt t lilt s 
tontilned in a mold tilt gtamm This dlt t met Inal 
stems partltiilurlv ad i ant ay mis win n using n solti 
turn of polonium is In tint use tli a phi it Its u 
tompl lily absoibid hv tie liquid 

In tin tours of our e\|tnnt tits a cut lots ifftd 
of Hit ruys was obsttv tl Ih ) oloiiiuiii was k pt 
dry In a small qu&ltz (Hpsul llils u|stll vvus 
round to bt tucked In 1 lmge iiumbt t t f | In tintlei 
the hubhtami The iiodiutinn of th s in ks inij 
be attilbuted to t let tin disthargts 

An abundant dlscngagt uu nl of 0/ lit wis noflced 
generally In tin nr Iglibe tin ml rf th suhstane — 

(nmptes lieiidtis tl i p 1M sfl 1 luimiv I tlh 1*M0 

A NEW APPLICATION Of ALTERNAT¬ 
ING CURRENTS OF MICH TENSION 

Till lexllle Woild Ketoid dint libit, i ne w iiroeess 
for temoving the eleelrltal diaigc whl h t villi fllsis 
and fnhriis acqulit in Hie o| t rations of spinning and 
v mvlng It Is a will known fa t thtt wool silk and 
othe r te xtlles undirthc Influence of pi MMiri and frit 
tlon at quite uu eleetrh chatge whltli they rt fain per 
Risfintly In wool wotklng stibllshm ms this e It t trl 
fit at Ion of tin matt rial eiuses sev rnl grave I m on v ill 
Inns In si inning tlu strands huvltq ildilinl 
chargts of thi same dislgn ti|tl i till dll r so that 
Insti id til lvlng patalltl In tin vun th v prntmilt 
In loops Iht ehdrifiiiiilein also nuns adjneint 
strands to buonu mtangl d and torn Tlu iiullvld 
ual fllsrs of Iht strands i \hlblt similar peeullurilli s 
Instead of l>ing smoothly they separate wtdelj and 
give thi yitn i rough and irregular diuiaiUr Thi 
eketrlilty divcloped in shearing lhe cloth is another 
■nitric of annoyance The dippings and (lust aequlie 
an eledrlr charge opposite to that of thi doth and 
consequently idlnrp to it The*se troubles art most 
marked on bright wint t mornings when the dijmss 
of the air favors the retention of the i hair The oni> 
remedy that has hitherto been foiiutl at ill iff dive 
is the piodudton of moist aud hot nit In the fu< lory 
The usi of this expedient products an almost lusufft r 
able timperatuu and tin result hnslxtoinc num and 
mote unsatlsfactoiv with the strady nu reast in tlu 
vdoc ity of Ibt mathincs 

Chapman an American Inventor his deilsed an in 
tlrilv ntw method of ohviating ull of thtse. difficulties 
Tht most important part of Ills a] paratus Is i steel 
tube about 1 Vj inth In dlamt tt which Is slit longi 
tudinallv and tndoscs a well Insulated eahlt which is 
traversed by an alternating dec trie current The slit 
in the tube Is filled bv insulating pnrttlaln butt nix 
almost In contact with rarh olhd The dee trie cur 
rent Ionises the air around the tub to a distant< of 
several Inches and the magnetic fonts devdoisd bv 
the alternating current causes a continuous and rapid 
motion of positive and negative ions in dire tions at 
right angle** to the tube In the cotirsi of this move 
ment the fabrics come into contact with oppositely 
(barged ions and thus loan their charge whlh tho ions 
which carry charges similar to that of the fabric are 
repelled As an alternating current Is use d both post 
five and negative charges are disslpatetd in this way 
The process has already been used in Araeilca It 
possesses an ospedal advantage from th hyglmofe 
point of vtaw, as it not only avoids tin heating and 
moistening of (be sir but it nduAtlv disinfects the 
air by the produi tlon of oxoao - Umschau 
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ENGINEERING NOTES. 

Contrary to n widespread l>rHc f that hard woods 
kin m i )i it in burning than soft varieties tin m) 

<mists it Mashlngtoii art tonttiidluR that tht gnat 
si h atlng (tower Ih possessed h> I lie wood of tht* 
limitn In which Ih my soft Fli stands next to 
llndtn ami almost equal t<> It Tht n tomes pine 
Imicllv Inf* rlnr to fir and Undtn while liaid oak pos 
hi ski s X is r tint It sm ht itiiii, capacity than linden 
and nd beech 1ft pti uni 1 hs Domestic rug! peering 

A novel nit I hot! of int lilng llsh was electee rlbe*d In a 
Mtml Im.ii of tin Khtlrltal Review and Wtsttm 
Flic til. Ian A Mtlliy lint liinnlni, between Frank 
lin and C oliinihiiH Inti sktitH ill Mhlle Jtlvei for a 
ronHldtiulil dlRiHiit and It bin b in dlstovoicd that 
tbi 11oil v vtlii is frequently tipi<d to fuinlab our 
lint for fibbing b> ilnlrl ltv An nd of the win Is 
llnoii! In tin vvaltr and tht urn nt stuns such fight's 
as conn wlihtn Its I nil in n • h< that they <an hi taktn 
out with hi nop nits 

Experiments made last yi ar on the Swedish rail 
ways In regaiel to tht possibility of iniployltiR peat 
tut a fuel for Imnmotlus of \arioiiH 1 \|mh havt nol 
given Hit nHnlts which wei Iioih d foi On the con 
trniv thij ahow that I hi lo omotiv s now In usi art 
not HUllabli for tin t mplnyun nt of peat unbns this 
Ih mlxid with a large piopftitlon of olhtr fuel In 
ennsequmee of t hi hi t hiiUh tin t nglnee ra of I In Iwt 
dish government lallwavH un engaged In designing 
locomotives bettci nilapttd for tin toniliiiHtion of peat 
nnd with tin bi locomotive* I In i x| t rltut iiIh will he 
t ontlniind 

In a paper i nd hcfnrt the Ann titan Sot It tv fm 
ItHlIng Matt rlalH Roliert lob disfittHs a slnipb tc at 
of Hn value of ltiluliailnK oils until t stivio tondl 
tloiiH lit round that when hi alt d to a tempi inturi 
of lift dig r tht oils which had glvt n bad results 
showed a vi r> nmtked daikenlng of toloi whlli thost 
whlth had proved satlsfaitoiy showid very little 
thangi Another txptilnnntei 1* (am imau of the 
Iklglan Stall Hallway lias 1* vised a test rf oils foi 
luliiltatlng rtiglm tvllndtrs liy heating the oil to 
40(1 dig T for hIx hours II Is | ossibli to ih tumble 
the itercentage if nil avallabl for lulirbatlon aft i 
allowing for that whlih t tempts with tht steam This 
vnrlis from a mv low tlgutei lo uh ninth uv til per 

Tha distinguished k Is i llglll if A Mil/ Hiatts In 

li| h II h dim hit s i fi Id fm Mi 'll pile till i 
i uni l i I iMl Mind 1 In hr s il 

tinpnitini if usiiik dirttMv in th gns prodimi M 
hot ixlaust kits fi m kas inglius vorkul with su 
MonprodiutiH A olumn I ok touldb tnalntabnd 
ni a ft mpt intuit of ImaiitliHttmi with little loss of 
ihi fuil nnd th« 10 and III) vapor would he d tom 
listed by nuniis of the hi iihIIiI hint brought In bv 
them It would lx liuiHsaiv ti mid i llltli nxvgen 
to Iht ihiikf In th i ngln< tyllnder hut the nltro- 
gtn and < o undetompi m d would supply tin quantity 
nr tllliis nt rnttssary to t nipt i th fori of ixphiHlou 
Am bmk piissur on th tngbn dm to iislHtatue of 
tin <oki i olumn In tin pmliit i tlirolIlliifc Mu i xhanst 
uiii'd Ih likiilnt d lv a v ilv In II i xbaimt plm 

In a paper teucl In fori Iht \<wo< latlon Technique 
Mai IIlint \ Knliu dth ilbts nnui cxpeilnunts which 
Hind Home light u|on I am lu Hit i h lontluslon that the 
snrfHtt fib Mon of a | latt Is Oft. Mints as grtat as 
Iht 11 Kauri tn tin | lain would Ih wen II plated 
noinml tn Mu ab ununt wluttaH /ahum and otlur 
txiHrlnuntH tn suifact ft It Mon show Mint the to. IB 
tltnl Is about om t. nth of the ahow value A par 
tlal it mm Illation of tin two view ih uffoided by Ra 
tiaiiH dint own thHt the lisnltmt piissuu Ih In gin 
• ml nol nonuiil to Mu plan tht v illation dlfftrlng 
tilth tin angle if lmllnatlon Hor planes lntllnod 
al 10 d g to tht ab uirrtnt tht divlntton of the r« 
Hiiltaut fi un the noimal Is I dig whlth would tom 
spond to b oelHvl nt of 0 0017 Instead of the 0 08 
Htlnplid In I si t h< sti i Uatc.au b treatment of this 
lit tltlous fi lit Ion Is baaid upon hlb thtory of I he 
st n w | rnpellt r 

la rn article | uhllrhcd In 1 uinltue rloetrique F 
Andu distilbts th wnstiuillnn and trials of a new 
Uirllm Ini rod nt td li A Harbe/at and conattuctod in 
Mu llollln kx Moiks Tin principle of construction 
Is that if a combination or a Ik* I aval wheel and a 
I’aiRotn* reictlon rotor in the name shaft the drum 
of Iht ii action portion hoi hr niadt mnhal In settion, 
as sultb r liettti Mian a hul/ontal t>linder form the 
tstniH t r the steam from stag lo stage with minimum 
lews of spud or amount or friction A single balanc 
lug plslou tan albo lx ime*d and this Is provided by 
th< large and or the mnhal drum Itself The Idsa in 
thtt turhini Is to unit the advantages of the Do Lava) 
turbine for high pressure stiam (with a reduced 
peripheral w 1mltv of tht wheel) and the reaction 
prlnctnte of Parsons turbine for the lower pressures, 
this being lomdderid tht most efficient portion of the 
Parsons machine The trials show fairly goqd results 
and It is expected that some improvtments will he 
rarritd out in subsequent machines 


SCIENCE NOTES * 

Scandium is om of Iht mi tals of tht ran earths ' 
whlth otrur In itrtatn minerals It appears to be 
pretty Widely distributed for Sir William Croeko* In 
his spectroscopic examination of n3 minerals found 
Hiandlum lu in minerals anerllti terlle kellhanlte 
mosandrltc oranglte orthtte pyroehlore, thorlanlte 
thoriti and wlikite The last named mineral Is tho 
only one which contains much more than 1 100 per 
cent of scandium The proportion of scandium ion 
tabled In wllklti la 117 pt r cent Wlikite la an am 
orpbouH black substance about r « times as hiavy as 
water It Ih not completely dissolved by strong min 
nal ailds but Is rtadllv decomposed by fusion with 
lKJlasslum bisulphite Heated to redness In a quartr 
tulx It evolves water vapor hydrogen carbon diox 
idc lu Hum and a trace of neon 
How big Is a meteoi* W H Picketing i stlmatos 
that a nniioi of Mu third magnitude must vary from 
six or Rewn Inches in diameter to a mere grain ac 
• ordlng as Its brilliancy Im blmllar to that of an elec 
trk an or immeasuiably greater That view Is com 
bated by ( Fabrt In the Astrophvslcal Journal From 
actual mcuHurpment Fnbrl finds that a star of xero 
magnitude gives an Illumination of about 21x10* 
candle meters when the Rtar is at tbi veuilth and the 
oliMtrvcr at sea level under good atmosphtrlc cnndl 
Home This would moan that a rncttoi of third mag 
uiiudt l r »0 Vllom(ttn« from the observe i should have 
a luminous Intensity of 3 000 candles or allowing foT 
atmospheric absorpMon nay 4 >00 candles The era 
Hr of an elwtilc arc gives about 200 candles per cubic 
tnllllmtlet Sueh a meteor would havt a diameter of 
about 20 rallllmiteiR and If of density 4 would weigh 
about I/I gramme or 4 r grains 

Is there any meteorological evidence of a change In 
the rotation of the earths axis’ F von herner thinks 
that thuc Is and presents his views In the Meteorolog 
/i Its* hi Hi publishes a tabh which gives for tho 
whole ytar and also fot January and July the differ 
Mice In mean nmperatuie botwexn suciegslve belts of 
10 dek Intltudt of the northern hemisphere For 
comparison tlio greatest aud least difference occur 
ing between each pair of belts ari also given The 
variations of the differences actually octnrrlng along 
h belt ate found to bt mmmensuiatt with thi changtK 
which may b bhhuh ed lo b« duo to a shift of the pole 
and hcnci wi must be vuy cautions In chawing con 
liisious im to tin ptobahllltv of a shift of Ih nol 
In m met ninlogiia (tldmn Thua It lanuarv for i 
(he b II 10 to 70 deg tho moan difference of tempera 
t tin 11 tween Ms noith rn nnd southern limits Is 0 r 
dig < but In longitude 14 r deg W (Alaska) it Ih 
is mint! as -i dig If wc suppose a winter flora on 
thi south loant of Alaska (lat fill deg ) become* fos 
billeted and a shift of the pole through 10 deg ot rura 
along the 14 r th meridian and If furlhi r the change 
he accompanied by a changi In the configuration of 
laud nnd hea such that the January temperature In 
lat 70 (leg Ih unaltered we might find In lai 70 deg 
a fossil lima whlih would Indicate a January tern 
perature higher hy 2 r deg From the mean dlstrlbu 
lion of temperature along this bolt we might conclude 
that a shift toward the pole through 27 dig of latt 
tudi had takm place wheieas the actual shift has been 
assumed to be only 10 dig Similar arguments aro 
brought foi ward for either jiarts of the world 

What is known as a whits rainbow Ih an extremely 
ran phenomenon It was observed at the Montaourls 
Obeervatniv at Pails by M I,ouls Besson on the Bth 
of February It was an almost eolorless bow and was 
wen at 2 10 P M dying out and then reappearing 
at 8 16 reaching a maximum brightness at 1 * r i then 
dlsappiaiink five minutes later The bow had about 
1 degrees width and was not a pure white, but some 
what tinged with rose color at tlw outer edge and 
violet at the Inner edge At tte brightest it had an 
Interior darkish band bf somewhat violet hue The 
angular height of the summit was 40 deg 8 min on 
the a virago There have been often observed in the 
mountains or the polar regions wh)te bows upon fogs 
or clouds composed of HquH drop* The explanation 
of thh phenomenon known as the ‘ TRloa circle" wo 
given hy Moscart It is only a special case of the 
general theory of the rainbow as given hy Airy which 
allows of supposing a mixture of* the colors to o to 
approach white at the same time as a widening of the 
arc and a diminution of the radius when the diameter 
of the drops becomes smaller and comet near to 41 a 
But thfi present phenomenon appedVs under very dif 
feta el conditions from what accompany the Ulloa cir 
ole The heavens ware covered with an elevated cloud 
laver with small density (altoatratns) and owing to 
the general conditions of the sky and the great height 
of the clouds we are led to suppose that tha element# 
of the clohd* which produce the rainbow are rather 
of an Icy than a liquid nature The author states that 
he knows of but a single case of an analogous phe¬ 
nomenon which was seen in England oa February ted, 
1908, also in clear weather and with about tbs nma 
kind of clouds. 
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TRADE *OTES AMD FOEMULE. 

Wood Prese t >a fr» s JPatattS-JOO parts of well washed 
and sifted white Banff, parts of copper oxide, f. part 
of sulphuric acid The four drat named ingredients to 
be melted and mixed and then the copper oxide and 
sulphuric acid added 

Waterproof Paint for Wood —The wood is painted' 
with xtnt white rubbed down In glue water (sire) 
several hours later apply a coating of very dilute 
chloride of sine Tho resultant combination (sine 
oxychloride) protects the wood from growths of mold 
thickness and moss 

Badlgeon is a paint mixed with slaked lime and 
stone dust or ocher resembling stone mortar Italthb 
badlgeon also known as normlllo Is a finish made from 
lime Spanish white and a rolor addition applied in 
layers and rubbed with hard brushes or woolen rags 
until It acquires a polish <** 

Fireproof Paint —16 parts sine white, 15 parts air* 
slaked lime 2> parts white load 5 parts sulphate Ot 
sine Mix tho first two Ingredients and grind them 
adding oil then add 4% parts of water glass (T6 per 
cent) next the white lead and sulphate rlnr stirring 
all well together This makes a white paint If other 
colors are desired any eolorlng substance can be added 

Antaoid Varnish for Leather Gal) nuts 800 parts 
logwood 30 parts water 200 parte is boiled for two 
hours the water evaporated to be replaced from time 
to time and filtered Dissolve In the filtrate 40 parts 
of green vitriol 200 parts of brown syrup boll the 
fluid again until It begins to tbicken then add a solu 
Mon of 1ft parts of ruby shellac tn tft parts of strong 
alcohol Must be kept In tightly closed bottles 

Asphalt Cement for Leather Belts—Asphalt 12 
parts rnstn 1ft parts gutta percha 40 parts BUlphide ot 
carbon 160 parts petroleum 60 parts The materials 
without the BUlphide of carbon are first treated In a 
bottle standing In boiling water with the petroleum 
the thick mass is allowed to eool add the sulphide of 
carbon and allow the whole frequently shaking It to 
stand several days The beltH evenly coated with the 
cement should bt exposed to heavy pressure between 
hot roll* 

Asphalt Lubricant for Wagon Wbaala—Asphalt 1ft 
parts blaik pilch R paits litharge 8 parts water Kft 
parts petroleum H to 12 paith Iht asphalt Is melted 
in a kettle equipped with a alining apparatus then 
the pitch and the litharge attired in s pails ot }>#* 
ii hum t* ug it tn, moil time oddest; Finally the 
water It added In small quantities the remaining 1 
parts of petroleum being used If added lo make the 
lubi leant thinner For use tn wlnte r It lb made thlnm r 
than In summer 

Finish for Lsathar .—a 125 paits of blown shellac 
lo be dissolved In boiling solution of 26 psits oi 
borax and I parts of caustic soda the powdered she! 
lac being pieviously moistened with somt ammonia 
b 56 paits of log wood extract solution of 30 deg B6 
(approximately 400 parts of extract to 1000 parts 
water) 10 parts glycerine 10 to 20 parts of aniline 
black and bethykiu blue dissolved In 100 parts of 
water mixed with the shellac solution Add a mix 
ture of 60 parts pyrollgnlte of Iron of 20 deg B* and 
50 parts of water and add oil of mlrane and thymol 

Sulphur Chips for Sulphuring Casks —Malt stick 
sulphur In an enamelled Iron vessel boat It to 318 deg 
to 362 deg F and draw through the molten sulphur 
piece* qf nnslxed fine writing paper 10 Inches long 
and % of an inch wide The strips of paper coated 
with snlpbur (sulphur chips) are suspended alight 
on a wire hook inside the bung bole In the cask to be 
sulphured and allowed to burn there Continue bum 
Ing the ralphoi chips in the cask an long aa they will 
bnm, and then bring up the cask Before it la filled 
again it must be washed out with water several times 
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SILK. INDUSTRY—III.* 


CONVERTING WOOD INTO SILKEN FABRIC. 


BY W. P. DREAPES, F.I.C. 


t ROI I IIIM s l | mi I IIUKH 

Itnognitu n </ ailip lot hill ya in — I h« nearit 
them* mii tiH ippinith ml Milk In tin ir phvsiinl pmp 
irtkH li irini iniinrtint mill It Iiitiiiii to me n 
natlHfHit r> mi thiil I 1 dlHtlnulsMing h twicn thim 
Ibr qualitative ami nunntlt 11 v Mlnntkn ot tin hi 
dlfTirint fllN m hnn li in Htuilli d Lj sake t mid Suvun 
(Hull bin ill n< ounigi men! lull till In i imparl 
■on a lih rent Mlk 

Thi nail In Miimi iiihIiiiIs Ih nnlir jm nt 
Natuial allk kmIuiiih I j r nt >f i Hick n n nil 
panil with III fallowing Hmii h I >r uitifl nl Milk 

\alim of Yiii ti P 1 nt 

Pauly ninki K u| riiiiiiiioiiluiu) 11 

t haidonnrt ( Mtion llulimi I hi mil I 

('hardonmi (Mliou llulimi ) (iiinmii lh 

Lehm i I Mtroi c IIiiIom i 07 

Nltrwcllulow II In 1111 

It munt Hum foil Ih tin llffi rt lit Hlati rtlhirthan 
the amount In will h tin iiltiogtu is ptiwnt In th 
(ridmid) mti wcllul m« piialmts which ditiiniiiiH 
It* i (Tut In djilliK with bnnl l>m It IIiIh Ih Hi rial 
(auw of thi* phtnonu non 

Dlphcnvlnmlbc sulphate I* lh n idv t,Ht for inti 
fhUI Bilk and glv x tin follow lug mntlnna 
^SUk lit own (nitration 

/Vuslah silk Hi n n (Inttniicl 

Chaidonntt * I i luu r (Mlrott lluloHi lit t i lt , blue 
Pauly VlBtoat or Yuinioutli nllkH So Muttlou 
Htnngth on voting I hln Iohh In stiinkth has In 
troductd a serious fat tor Into tin uianutu tur» of 
textile* but under pits nl ondlthiis thin defect la 
gradually decreasing and nuiv In tluii la (Unlimited 
This Is wen b\ compiling flgutch publlalud In 1100- 
1*101 with mori rtunt flgut«n whldi art available 
In the yea i lB0(i an Isoluhd t h( (llrotineit Hull 
Sot Ind Minimum 11U0) guv* a 1 mh ot 77 p i nt 
for Churdontul silk In xliength < ti w tlliik 

In the year 111(11 hiulilenirt gavi Hu follow Ink 
figures 

lit y Met I»bh 

Yam Htungth hI length pirtint 

China silk rt 2 it 7 14 1 

Fruit li ( trut) f(M ion 18 8 

Chardonnet silk 14 7 1 7 81 f 

l^hmr 171 4 7 ”ts 

Vlwost (old) 114 7T 70 0 

Viscose (new) 215 15 84 0 

Olan/Rtoff 19 1 12 IdO 

Them (IgurtH glvi an avi ragt tons nl H 8 pi i nf 
on wdting for tin nitlfldnl products 

In tool tiuiwaik gavt iht flguri a from whldi the 
strength ptr den hr has him ahulatid as follows 
Breaking Do per 

Quality 1*nbr strain dtnhr blastlcltv 
In gnus in g 


Oenulno allk 
Chnrdonnt tBllk* 
1 lsmls* 


21 


57 r 
74 2 
717 
ft 4 


0 01 


21 « 
80 


Walston* 

Lelirnr* 120 171 s 14) 7 5 

Pauly 120 1071 l <M 12 5 

Oelattm 100 (10 0( 1 1 8 

* VltrotillulOB* prnduds 

lb rent flguroB given by the ttflting dt partment of 
the Mamin hU r (humlx r of ComnuiM show thi fol 


lowing ivaiiltH 

Diy Wet Lobs 
Y am strength itungth pei ent 

Ol inrstoff 12 r 11 6rt 

Cellulo silk 7 . 11 56 

Anordlng to dust flgui b the Olan/stoff product 
now loatB 17 tiet cent less on wetting than In 1001 
Tlu ullulc silk piodud lost a still Iish Thi pienent 
dn> stungth (dryl Is givm by t rosa and Hevan at 
10- 14 grammes per deni i against 2 0- 2 r gramme* 
for teal Hllk 1 think this flguri should now bi ex 
tmdfd to 1 rt grammes for thi urtlfldnl silk prodmt 
The cxti nalbllltv und i bn iklug stiatn at 12 iter 
cent to 17 ptr cent foi thi aitMclal product against 
10 20 per cent Jpr tial silk Hu average Iobb In 
strength on witfmg Ir given at 70 pir cent for all 
\arletlea (kscallir) 

I have m<nth leulvtd a Bample of a 25 doni«r 
artificial thread containing 66 fllaimnts which baa a 
breaking ntralff of 58 5 grammes Thi* shows a break 
Ing sttain of 2 3 grammes per denier Thin Is quite 
as stiong as tome natural Bilks A pound of this allk 


* I | r read txftro the thigtjr if C htmlcal Indn.tr/ and |SiliH*hrd 
in it* Jt urMl 
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would nintaln 1"( immi yards whldi would lontaln 10 
(noon vaids of filaments or six times thi lmgth 
whlili n , on, spending weight of naluinl silk of thi 
asm hi/r w ould i ontalu 

l>U nil ]nop ih «—\o two makes of artifii ml allk 
dii In ixadh the same way All thi makes on the 
mat kit dyi with tin ill red or lottnn dyes as might 
hi cxpcrltd I In giiuinl proccduie la to dyt al n 
low tini[H ralurt but I ban sun artifii lal silk in mix 
luriH dyrd it th ciilinaii titnpiraturi foi silk nftn 
i toiling off in 1 |ii tent aoap solution for 1* 
hours Tngi tin toloia do not Heim to ghe faxt rtBultH 
in HiIb produ t tlu tiaaon foi thin lx unknown 
Dlfficultiia Imv b u ixperlcn, ed In dyeing som< dark 
xhidc* Hiillsf u toillv In thi past but thiac luivi Iw n 

Thi icllulnne antati piodud stands alone In Its 
lining pioiieitJiB It Is stand that a dye-bath con 
talning aid hoi guatlv fadlitates this opiratlon 

I lie nltio piodui I lx not mpahlc of standing the 
I uiiaahlii hlcmh but satniiha of cellulo silk have 
stood It fairly will Kutl allk would go Into Rolullon 
und, i Iht treatment 

H«( rpi n png —Th, lack of atreugth In thp finished 
lain In the wet atatt has ax mentioned tieen a source 
of grist complaint In Hie jihrI Great Improvcminta 
ha\ taken plan in thla respect and then an ’indie n 
lions (hit with lime this dibit tnay be nllogi ther 
oviriomc Natuially all mamifacturers havi been en 
gaged In th< ptnblem of prcientlng this degradation 
of lh, filiei wlun wit dui to tin hydration of the 
it pm Ipltated cillulose No known prociaa of witer 
I roofing bv the applliatlon of waterproof materials 
in a suitable solve nt Is auditable or of any n al 
i ilm An atlnnpl in altogdher itiffeienl line* has 
liein mailt bv 1 stall, t (Moult Sd, nl I IPS II and 
IHten(H) who claims dial h lulngs alsMit a coni nsa 
Hon of tlu it llu lost m dii ill b> Heat null) with 
formaldehyde 1 he ncentlv published tesutts of the 
Btungth of yarn lti Ih dty and wet state urtalnly 
luilhate a h|iii ific action anil that this treattaint n 
(luces the tuidilKV foi tin tlitiad substami to return 
to thi jtllv Htati In the pr,aim, of wal,i 

Scum v,ars ago thi appliiuHon ot foimntdihide for 
this purpoHi witH palintid by 8trelihuirt (Ing Pat 
10 of 1816) bnt It was only dallied for nltro 
cellulose prnduds and wob applied to thi sdutlon of 
that substincc bofoic squirting 

lh, inly ilUmatlu to seme such process s<ems 
until t pnacm uindltlona lo bi the use of a raw 
material whlili will not hidratc in thi presence of 
watt r 1 li Ih mutt i lal lx undoubtedly present in acetyl 
dllulosc and If thi working of this material becomes 
amenable to i inmierilHl londltlons nny special treat 
mint will be nnmiesaari However etllulose acetati 
la so waterproof that It will not absorb dveB Trom 
iicyin mis solution Silk Itsdf has tin advantage of not 
loxlng Its strength tn the wit state yd It Is easily 
dyid 

Ih, loss tn strength on wetting la a Umpoiary de 
fed It Is inttrcly regained on diylng 1 or example 
fnhrli• of artifii lal silk and silk in mixture were 
iKilleil In I jk i icnt soap solution for 1Y4 hours tn 
oid,i to dlwhAigt tho silk gum fiom the allk They 
huv, suffeied llttli If anv deti rloratlon from that 
irociss Car 1* n,,ded In the handling In thi wit 
■tat, but It 1» not Ixyond the si opt of modern dyeing 
and finishing to tout the necessary conditions even 
with iiry fine iounta 

Any fuithir small reductions In the loss on wetting 
will mattrlally decrease the difference whlrh exists to¬ 
day between the relative strength of these yarns and 
»llh ami bring nearer the time when they may bo 
equal in this and other respot ts 

hrtattp — lhc pocullai rustle which silk possesses 
wlun dried out of solution ot add Is Imitated when 
Ihtw aitlflclal fibers ate treated In the same manner 
so that In this rttpecl the behavior of the two fibers 
1« lileatli al 1 his fad msy on Investigation give 
some rnori definite explanation as to the cause of thi* 
phenonu non 

The brillianty of the fiber In the roarse count* is 
greater than that of real silk In the processes deal 
lug with the production of these yarns directly from 
cellulose the chief factor In obtaining this Is the 
method of stretching the yarn during drying The 
nitrocellulose product If property denttrated 1* very 
brilliant owing to the surfaee condition of the fibers 
and a* In other makes the continuous nature of the 
filaments. 


s(» of Indtnlilval Filanu nt *—Tho 120 denier 
thread of tod ly varies tn 111, nunibei of the individual 
filanu(its but It may be said not to exceed 2, In nura 
her so that the Blve of the Individual fllamint may 
be takin at from to 8 denial Actual silk avoragis 
u~ t ilenlir per filanu nt Tlu tint deni, r cellulo 
silk (10 lo rn dmlir) may contain *> lo 60 filaments 
so that her, tlu sl/e is about 0 5 to 1 1 denier The 
Am mss of ical silk has b cn cx,odd in this ,as, 
In the sample produced of n 1 denier Hrtlfldal Bilk 
Ihicad (Yarmouth make) the Individual tllaments 
ug 0 II dim r ir roughly % of tlu si/e ot Hum, of 
real silk Jills Ih tlu first time that such a thread 
baa bon exhibited 

WOHIDH OIIIll Ol AKIlMCIlt SIT R 

Ibis lmn bon recently given at almut 1000 000 kllov 
per annum at the present tat, of production against 

I 700 000 kilos in 1*)0b and 600 0(8) kilos In 1896 
These figures Indicate an Increase of r 00 per cent In 

II years 

Th, nllioc lluloxe product still binds th, list with 
an output of between I 100 000 and 1 f00000 kilos The 
topper ammonia prongs anounts foi 1 100 000 to 
1300 000 kilos The production of vlsros, silk now 
amounts to 00 000 kllux 

These Aruics arc largo but thnt will be gieatly ix 
tecdid in the futuu Within three years tho vtsiose 
prodmtton may lu doubled as It Is the Intrntton to cb 
tnbllsh largt works In Ami ill a and ilaewlien 

Output of \attnal Ptlk —The total returns for 1908 
of the 24 ruroisqui conditioning houses amounted 
to r 1 4 IT 000 pounds These figuits show an tmreiuie 
of 30 pir tent In a decade (the average for thi 
years 1896 8 being 14 )J* 400 pounds) lo whhh all the 
three gieat prrtlutlng lenins vl/ Kurope the 
It vint uid the | at last have contributed It Is 
howiver algnlflc mt that the In, mute In Kurope 1h 
only 2o pi i < til against o p i m r«„ (b lai bast 
and 100 pet cent lor Axla Minor This Inst Inc loose 
ts said to be entluly due to the efforts of the 811k 
Institute nt Hroussa and the consequent Introduction 
ol hi lentiflr methods In biant. Hit production of 
toeoonb lifts not Incrnamd during the last years in 
splti of large sudih paid In State bountlis amounting 
to our £150ooo a year 

In 1906 227 spinning mills spun 1712 018 pounds 
of allk in I ranco A comparison of these figures with 
those of thi pieaont production of artificial silk which 
has also ben given elsewhere at 5 000 tons per an 
mini Is Instructive 

Ihire Is no Indication that the large production of 
nrtlflilul 611k Is materially affctlng tliu gradual nnd 
increasing piodui Hon nf the real article espoitally 
as the present produ, tlon is practically confined to 
high dcnlci sizes (100 end above) These have a use 
which may be (dated gen, rally to be specific to the 
artificial product Rxailly what Influence the finer 
counts will have on the produ,tlon of the real product 
Is a matter which must bo loft to the ruture 

It Is obvious that an enoimoua Industry iuuhI spring 
up before any appreciable result Is noticed In the dl 
rectlon of a restricted output of real silk One can 
only speculate on the effect of such a revolution If 
the finer artificial silk Is manulactured down to 15 
dmler and ultimately equals In strength the natural 
product A rough opinion may hi formed as to tho 
future of the Industry on the statement mode in a n 
port bv the Pnttid States consul at I tons that alrsady 
10 OOO hands are employed In thla industry If this 
figure is correct—and It may not be very far from tile 
mark—thla Industry will In the future give employ 
tty nt to a gTeat number of hands and become an tn 
i rcaslngly Important branc h of the textile Industry 

It 1* Intereating In passing to examine the position 
taken up by some authorities In this country that 
there is an advantage In letting other nations work 
out new processes and then establishing a position on 
the market with their early experience and failures 
before u* The manufacture of this fnatertal under 
the conditions reviewed starts here with a financial 
handicap for the leading Continental firms have al¬ 
ready written down their works plant and rights to 
a nominal amount, ont of the abnormal profit* In the 
put, they have a trained staff and great experience at 
tbetr disposal So that thi* muat be set against any 
security arising out of auch an assured position On 
the other hand. It Ig claimed that In the two pr o m —o a 
working to4ay In thla country, at Coventry and Yar¬ 
mouth respectively, the details of manuboturs have 
been more racosasfully worked out ben than on the 
< Continent The viscose process is working on a large 
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KlJ« «t Coventry, and there ere indications (hut the 
Yarmouth research works may lead to an equally its 
portent development in the production and market 
fug of finer counts The Flint woiks 1b not jet pro 
during yarn 

SKIAlIVr \Attt Of nitltlMM MAKIH IO ONI AM1IIIIR 
AID TO HII K 

However interesting many of the pioducts may be 
from the m lent 1 Or Htundpoint aft.r all their comnier 
rial value and adaptability arc of (list Importance It 
Is too tally to attempt to define their lelitlve values 
either from the lmlnt of view of eaet or their re 
sptotlve physical or ehemlcal piopeitles 

1 would suggest with all testin' that up to the 
present time this ho called nitlflilal silk has hardly 
come Into dlicct competition with the natural pioduct 
and that this has been an important loetoi In rnvot 
of Its development In the pant It hun treated and Is 
creating uses for ItHelf Hh selling piles beuis llttlo 
relation In its fluctuations to thut of real ntlk hut 
With the demand In excess of the supply this Is not In 


Itself comlusivc evidence In this dilution hut it tends 
to eunfirm othei known tacts 

With the material now being intiudund In liner 
eouulM ft maj e e 11 n Inly enter Into dinit e nni|H tit foil 
with Htlk The Kubstllute niciHt then e hie ilv e In I m 
.tdvant tge on the giounds or price veilu> With tin 
Improve mint In at length In both the cliy mil wet 
state iuimiic t It ton must tile it am an It inis done In 
the least lei tween llie iiitinil ,iuel tititle In 1 Indigo 
and ali/arln piodmls uml Ik gnveined bv tin nlatlw 
cuuellttons or supplv I he lust l veaiH have Keen i 
mat keel lui pi civ nunt m atungth and soinlltd elan 
lie Ilv linn Ih no ivklcnci that tin limit lias b » 
liuelnd 01 iven nppi cute he cl 

llni in also tin e| lithium cit 111* relitlve cnvtling 
l>ow 11 cit i hi e mis Wlnii woven 1 In nidinuv 
makes ot III | Ifle It I sill! liav only <>•* |H*t lent nr the 
coveilng power ol mini'll silk Willi m Ineteasi In 
llie numlM i | hliliuilts in rail title id t ' ill spjnd 
ing Inipiocelli'ill In thla i< b| • t iialuiallv lollown ns 
in the cclliilo silk pioduet lln limit t< iliv id iv In 


put at tin—7 r i tier cent of that of ual silk So 
that time ta still icmiiii fnt itupiuv nient in this elii" 
lion Pin dtusl'v ot tin icHuIoh substance is about 
IP |ie i tint In cxitss of silk si l lint a lovcnng pown 
ol so pet eint niu^ b< i giuliil iih lln niivliiiiim 
unde i • qiiitl ennclltlons 

This is lllll ell V the 0(1 (Hleill tee del mil' 111 lit |mlnt 
ml the flimn ml gain will 1 'ns ultlntitilc emu to 
I tune, wlo line c iiriil tits InliKttc to It pit si nt 
state on tin (online at Nolle s whlih on in In 111 
li vllle Join nuts liiuii Him to time initu H this In tie 
tall lln li ulliik loinpaiilis line | aid stoulv and 
liutecsliig dividends up to >(l pel cent (U Ill'll' (See 
Dieapii I Si Dm is md l ol iso? p ami Dreaim 
and Davis thl i ms p .so 

llu tuninilHi line of v uns lie n piiMeHa enlalllrig the 
solution ol tin taw nmtiiiil as a prtlimlnitv step 
lime time foil b entile nrialltv It Is < vide ill that tin 
lit in* will h nn i \ti nslcm ol output due to tin mow 
lilt, tp] 11 In*t 111 n» lb \ ilu 111 111 at vums Did Du 
Ml epic lit t list li i I Its I Si 


RADIUM IN 


DISEASE. 


AN INFANT BRANCH OF THERAPEUTICS. 


Anrvnov has again bon ellrttlid savs Nntuic to 
the poHsIbllltltH of tadluin as a cuiatne ag nt bv Sir 
William Ramsay and b> Sir Taiudci Prim ton 

The supply of radium available lot the hutment 
ot disease is still so limited that the therapeutle use 
fulue wa of this agent has not >e t he e n Itillv d< te rtnlnoel 
No sooner weie Indications nrtted of a prempeet of 
t(litdug cancel by Ihc use of l.telluni than ull the 
radium obtainable was devoted to this putpno eon 
scqucntly 11 m He Mon In leies se rinna ailments Is still 
ilmost unknown 

In the treatment of earner radium has usually been 
employed In the form of crystals or the bromide 
Phene ervstilM are eontaimd either In a tented glass 
tube oi In a button with a eeivetlng of thin glass 
aluminium or mica Reeenllv the eiyatala have been 
spread In a thin layer upon a flat sulfate and <ov 
red with a lave i of varnish stub buttons and 
spread prepaiatlons are suitable fm application to the 
aurtuie of the body The gleues tubes ma> he Inserleel 
Into the Interior of tumors nr Into orlflees of the 
body thus they may he placed In the month cn hose 
In thf oesophagus (within a rubber lube) In (hr roe 
turn or In the cervix uteri 

or the three types or ladlatlon given off bv radium 
(the alpha beta and gamma tadintlons) the view 
commonly accepted la that the gamma rivs have a 
selective action destroying cancer colls while leaving 
the normal cellB of Ihe pari Intact while the alpha 
and’ soft beta rays destioy all cells lndlsi rltnlttalclv 
Means musl accordingly be used to prevent (lie alpha 
and Bofr beta raya from reaching the bodv A Alter 
consisting of one millimeter ( Ml Imh) thickness of 
lead Is mutable 

As 11 is rlskv to send a patient nwiy with a valu 
able tube of radium rrystala within his hetdy sealed 
glasa tubes of radium emanation have tecentlv hen 
used Moment Doce mber lltb 1009> They are Indented 
In lead tubing one millimeter < 01 f > inch) In thick 
ness These tubes of emanation do n«>t differ from 
the crystals In the rays they emit or In their action 
there Is however one Important difference the radio 
active strength of the emanation tube decays accord 
Ing to an exponential law In such a way that the 
strength is reduced to one hair at the end of about 
four days Burb tubes of about 10 milligramme ( l r «4 
grain) strength may be placed in contact with a can 
cerous growth (say in the rectum) and allowsd to 
decay fa Mu At the end of a fortnight they may be 
remuved as being then too weak to he of further 
use 

Other methods have boon tried In a few cases 
thus dilute solutions of tadlum bromide have been 
given by mouth and water In which radium emana¬ 
tion has been dissolved has been Injected subcutane¬ 
ously 

doming now to the results obtained the accounts 
are very conflicting Undoubted relief has been ob¬ 
tained In a considerable pioportlon of the ca see can 
cerous tumors have diminished In sire and have dls 
appeared altogether In some cases But some of the 
earlier case* reported as cured have since been found 
to retapoe; In some cases the growth has recurred In 
the original situation, whUe In others cancerous de¬ 
posits have formed In Internal organs It seems fairly 
eertflin that in soma casss cancerous growths may be 
cured in their early stage by radium but It Is not 
ret Justifiable to attempt this unless the patient la so 
fseble (through hagrt dis ease or Bright's disease for 
Instance) that the removal of the growth by opera¬ 
tion ecnjd apt he undertaken. 


When the surgeon has delated i cn-a mope ruble 
nullum (oi Roiitgin rav ) tre it mint 1-c iim <1 ah a licM 
i Chou te and the tile mpt Is imutllv v ilcspiiulc one 
It m scum think then to he nbl< to up it tin hiiii 
pic ti dlsiiiptaiuni ol iiiullgninl growths in • in* of 
them i own <vcn though lln hual result ts pot t me 
llu local ticitment ot cnmctouH growths dc <c noth 
lag to prevent dlssimin itlon of tlo tils'nn in tin in 
tcinul oi gnus and it la with tin Icb c ol c hhvliik 
this result 1 hit all mptH have been in ult to 'ansi 
indium oi It, i limn cite n to i ire til it* thtoiikh tlu tiodv 
In lolng so It III Uhl Im re tut lllll* red th it tin ilphi 
rndltticn is klvlng cm Its lull energy In tin hndv 
end sine this reullitim imimmccch ibout a hundred 
times i° much cnctgv iih tlu bet* md gamin* ridt 
alums luge the r it is ch ii thnl foi piacllcal putpOH s 
wc nmv dlHi gutd Mu * IT* <« of the k until c l ull it Ion 
In tilth ccinthc li ill Now we «t ittccl with tlu postul it' 
Miot the tlplin tavs an uidisc ilniinati iv dc stun live 
so that If inoiigU Is ilhiwcil to ciicutcle in th hodv 

to destroy r in" I rills tlu noimiil nils of Mu tiodv 

will *1sn be d liojcd It must hi ullowcd howiv i 
that Ihi chs« ivitlons ujion whhli this loslulatc an 
founded mi bv no means cotuliiRlve and though tlun 
is no doiihl thin lln ilpha and soft beta i ivs dcstmv 
normal "llh lnt incite tciulllv than Is the cure with 
Mu gamma tars it mav still be title that tliev too 
pOHtMHK sonu digit of mIicMvi ad mu ir the dohagi 
In lrgulafed with sulflchnl an uiacv 
1 his In ctu h of thriaia utics is still In Its tul cue v 

uiid It would he a mistake < ith< ■ to iuIm dilustvi 

h(|M*H heiu hc Hoim caiucroiiH growths hive luen made 
to disnpiHar undi i iih use or to declare It muh hr 
hccausr dlbapiiolntmcnts an lonmton One dim *se 
roduul ulcii Ih mud b> thi use of ladlutn In the 
great majoitly of oris onl> n few lochnt iihcrR 
pnivlng nfractoiv to Its use Ih te ntc howcvci 
otlici methods of lining indent ul" i I hc fuith i 
development of thin branch of medical science will 
be watched with gnat Ini (list 


THE TRENCH ANTARCTIC EXPEDITION 

Tur French exiHditlon uidei Dr Ran thirent on 
hoard the Pourqm Pus’ returned to Punta Annas 
nocnMy The c *ily return of Mu ixpidltlnn somi 
weeks befor It was rxpe te ’ Is due to a miles of 
misfortunes which UmiteJ the range <f Mu expedl 
Hon r operations 

It will be rem'uhered that this Ir the seeond of 
Dr Charcot’s Antarctie voyages In IWOI on boaid 
the 1 Planeals 1 hi carried out an expedition along tin 
west icant of Graham Tamd, soutli of Cape Hotn win 
(< ring on Wandt I Island in about 6 r >° 8 lat and 
continuing the voyage to a point off Alexander I Land 
In ahoetr 8S S lot Apait from the additions mode 
to cartoginphlral knowledge of some of the inlands 
off Graham Iotud the expedition was notable for the 
scientific observations and tolhctlons secured In the 
departments of hydrogiapby teirestrial magnetism 
biology botany and geology 

Dr Charcots Intent expedition was designed to ex 
tend the work done In 1707 0'i The programme con 
templated anothci nulse among the Islands off the 
west coast of Graham Land whence it was hoped to 
continue the vojago westward In the direction of 
King Edward VII Land It was also proposed to 
make excursions southward to Investigate the char 
actor of the supposed Antarctic continent and for this 
purpose the ‘ rotirquo’ Pas'” carried a number of 
Specially designed motor sledges Tho expedition was 


Ills lull) hiiltsidi/d tuition) b> Mu French govern 
nunt mil Mu Khlp i luniuinMnc with an iii\lliaii 
eiiklne < f > o li p w is hpuliliv Dili It lot tlu vov 
ik< Hi I li mh NivhI IHpirtimut tlu I’m Is Mu 
wm ami Mu I’niie ul Mona o cintilhotcd to Mu 

nut Hu equipment anl Mu sclintitu Btafl imliitlid 
h« side s Pi (licieot win Im longs to the nudleal plow* 
te -dun mid ih an \)miI iu d tiieti ilologlsl tipi e I ellstsv 
in hvdiogri|iiiv o" ineiki ipliv md imp lining) tidal 
mill «Iu mil ul (disc iv itlons g'ologv nod ghulology 
nut nt nl lilstoiv md ten stilil magnetism 

Ihe e xpi d It loll Hath cl finm Him* in August 190R 
and fioin Punt i Arenmi in tlu following Deeember 
Supplies ot toil weie liken on IhuiiI at Deception 
IhIiiik! (lit (7 S) In the South Shetlands whlih 
has lie coin in linpmlml rende/vems for whale is On 
KRiiiuink the vov ige tlu Pou iq tied I’is inn agiound 
i nd aftei hi ing u II inted lost hu ladder In inlllsUm 
with 1<<lieikR Hu vovuge luiwi vei was contlllilid 
t> Adi Intel* Islind south of Mu 071 h pirilltl and tho 
idjue nt "Mists were cxplutiil for a dlstmee of 120 
miles in Ale xaiiel i I Land Hc ink nimble to Anil a 
Hur amhoiftki the expedition Hun relurntd notlh 
and hpinl the Aiitaietlc wintir of last yiur off Peter 
iimnti Ini md -eiuith of Mu (nth pinlhl 1 hough nt 
talked hv Hcuivy and other disiascs the ixploiers 
(tilled out se vers I rvuihlnis and made a canful 
•dudv ol Ihe glue tolog) of Mu legion On the return 
o| ,iimn>c! they continued Hull explorations among 
tlu South SlirtlamlH ignite visiting DeitpMcin IkImuI 
ud also Tlilclgnitin Isimid ((.' S) 1 ho ioiiiho of 
Hu Pniiiquol Pis’ was Hull dlieiteil south and 
wist and Hu expedition Bmendid In teaching Prior 
I Islind (lat t>1 8 long UO 0 M ) Ultimate Iv the 
vo) tge was ixtiuidid between Ihi f.9lli and 71st 
parallels to long 121. V King Edward VII loind 
extends between the IKill and IfiOth nuridlans of west 
longitude 

tlruliam land projuts norlhwmd ftom tho Aut 
are th Circle toward Tapi Horn as a great tongue 
ef 1 *nd with nume-rous adjaeml islands It has been 
vmlted by sever cl < \|h UiIIoiih hut Its connection with 
the Ant ire Hc continent Ih still a matter of siMHula 
Hon Wistwaid in tin uglon south of the Pacific 
Ocean Cook ind Pi llinglmiiscn Righted stray patches 
of lutid or <tp|M arani es of land presumably part of 
the Autaritie (online nt but tlu eoiilinuniiH eoast has 
never been diflnlte ly traced G< ngiapbl all) Hu viliu 
of Dr Chin ota (X)Mdillon eotiHlHts In the woik he 
him iMen Hide to secompllsh In linking up mid deAu 
lug mote ilc-crl) the chmaitei or these stra> patehes 
or eoast KxhcMv what havi lMtn th iihuIIh or the 
expodltloti In thlR eonneetlon ian onlj lx detei mined 
when his charts become uvillnhle Ah cn the ores 
Hlnn of his former cxtiodillnn (he most valuthle fea 
tore of the results will probalilv be the seuntlflc data 
"■Heeled re-spe-ctlng tho magneth me temologleal hy 
drographlea) and geological londltlons in ilu regions 
south ol Cape Horn Dr Chariot was unible to nmke 
use of his motor Rledges for penetrating the Antarctic 
lontlnent —Nature 


Since tbs begtaning of tho yoar two ate Idents have- 
occurred to reinforced concrete reservoirs In Okla 
homa which have attracted consideiahlr attention 
from engineers In that ]iart of Mu country The* 
aieldents the Engineering Record rinte were at 
Guthrie and Oklahoma City tin two^prin Inal cities 
of the Stata In one cist It is admit ti d that In an 
attempt to secure maxtno pi economy too light sections 
were employed 



196 


SCIENTIFIC AMERICAN SUPPLEMENT No. 1786. 


March 96, 1910 


CONSTRUCTING THE PARIS 

A DESCRIPTION OF THE FREEZING PROCESS 


SUBWAY. 

EMPLOYED. 


BY LUCIEN FOURNIER. 


Till line No 4 «r Ihp Metropolitan Railway of Paris, 
♦ xtciullng Irotn tin* I'nitc ill* nigimnrnurt to the Porto 
d <>i IChiih, wlildi will Hlimtly Ih- ojM'iiod to traffic, ai 
loinpImltoK thi t tossing »t tho Heine by moans of very 
Intcristing mid novel methods of oonHtruotlon In the 
hoi tInn Ik la cm the Hue Uoh Halloa and the Boulevard 
HI (lernmln, It was necessary to sink ealsHons under 
iho Hpiiio, Hie Plato Ht Mleliel, the Place HI Andr£, 
und the Flower Market, to construct ateel tubes bo- 



1IOKIXOMTAI. HOK1NII MACHINE 

tween these caissons and, Anally, In join all these parts 
to form a continuous tunnel Of all this construction 
the part most dlfllcult of execution was the section be¬ 
tween the elliptical caisson of the Place Ht Michel and 
the caisson No. f> beneath the Heine, pusslng under the 
street, the Orleans railway, the* quay and pait of the 
river bed The contiactor decided to employ the free* 
Ins process, which has proved very successful In sink¬ 
ing mine shafts. Here, however, the conditions were 
different, for the freezing tubes could not be vertical, 
but were compelled to follow the axis of (ho tunnel, 
which, nt IIiIh paint Iihh a grade of 4 per cent. 

The object of the process wns to connect the two 
caissons by a tube of lev, 213 feel long, and to form, 
beneath Iho river, a huge block of Ice which would 
prevent the entrance of water Into this lulu* and the 
tunnel constructed Inside II In ord« r to make an abso 
lutely watertight barrier It was necessary to place the 
freeling tulies so uear each other that the cylinders 
of Ice formed around them would meet and coalesce 
lienee 21 holes were bored parallel to the axis of the 
tunned by two boring machines, which were mounted 
on pylons In the caisson of the Place Ht Mtrln I These 
pylons aupimrted platfoims which could be* moved both 
vertically und horlxontatly, so that the boring machines 
could follow the elliptical contour of the tuunel and 
could Is* brought to boar on any of the 24 holes. 

The boring machines were designed espestally for 
thin unusual work Each machine (Fig 1) has a bol 
low shaft A. keyed to a hydraulic piston, p, by which 
the abaft can be advanced or retracted Thin shaft In- 
clones a second hollow shaft. T. which In turn Incloses 
.> hollow I Hiring rod, t The Inner shaft, T. Is rotated 
by an electric motor placed above the apiwratua and 
can be rigidly connected with the outer shaft and the 
boring tod by menus of a sleeve and mandrel 
While the timing rod Is turned by the electric 
motor and driven fnrwaid by forcing water Into 
the cylinder containing the piston j>, n stream of 
watet Is fenced thiough the boring rod by a Bmall 
pump, lor the purpose of pooling the boring tool and of 
washing the products of Its action back through the 
space bed ween the boring tod and the tube T 

The liming tool < (Fig 1) I* a stout Iron tube, 10 
led long, terminated by a steel ring set with diamonds 
or othei hard gems, which net like the teeth of a saw 
as llie cutting ring Is simultaneously rotated and 
piessid forward When the tool has advanced a cer 
tain distance, 11 Is rounded Into the tube T. and the 
latter which has a cutting edge In front, Is driven 
tin ward without rotating, to the end of the boring. 
The Inning tool la then moved forward and the boring 
Is com limed, additional sections of the lube T, which 
constitute the freectng tube, being Inserted as the 
work deli imes 

Fiom i Ids description It might be Imagined that tho 
boilng ot these holes Is an easy matter, hut the opera 
ilon. Is far less simple in practice, especially whon the 
mass to ho 1 ravened Is uot homogeneous. The lower 


part of Iho tunnel, to within a yard of the foot of tho 
arch, passes through a mixture or marl and very hard 
limestone, containing flints, quart*, etc, while tlic up¬ 
per part haveners a stratum of sand, mixed with 
graved and flints This lack of homogeneity made tho 
process very laborious, and tbu boring of each hulu 
revealed unexpected difficulties which ncec>saltated 
changes In the method of operation. 

In each case the boring was commenced by Inserting 
the end of the tube T Into one of the 24 holes which 
had been drilled In the concrete of the elliptical cais¬ 
son The velocity of rotation varied from 60 to 600 
revolutions |>er mtnute, according to the rhnmetor of 
the soli The borer advanced 20 Inches In a continu 
cuts drive Six successive drives usually Oiled it with 
debt Ik, so that it Imd to be removed from the hole and 
cleunisl In sumo cast's the Injected water sufficed to 
keep the boring clear In working through the upper 
layer of sand and gravel a new difficulty wns produced 
by itebbles wedging between the tool and the tube T 
This difficulty was overcome by substituting a boring 
tool which was so constructed that the debris washed 
away b> the Injected water remained Inside the tool, 
hut the progress made was ho slow (6 or 0 feet per 
day) that an attempt waH made to advance the tunnel 
at the same time This produced movements of the 
soft soil which destroyed the alignment of th» borings 
and broke the tube's and boring rods In ronseciuence 
of all these difficulties llie tedious process of horizontal 
boring was abandoned In favor of the usual method, 
involving (he construction of a wotklng tunnel, pro 
tended by strong tlmbois The total length of the horl 
sontal borings made was less than 300 yards, of which 
less than 70 yards were In gravel In short, the ron- 
ti adm 'h experiment was a failure. 

The vertical boilng under the Seine was much less 
dime nil ns the (ondltlcnm were similar to those on 
countered In sinking mines shorts The holes were 
holed to a depih of 59 feet, or to about 3 feed below 
the bottom of the tunnel, in order to form r block of 
Ice that would assure' absolute' protection agnlnst the 
Infiltration of water from beneath, as wpII as from the 
sides The* c-lrc tilal Ion of the forcing liquid In lha tubes 
sunk in these holes Is Illustrated In Fig 2. The tub*', 
closed at both endH, was tiavirsed top to bottom by a 
smaller tube X, couniHled with the outlet of the* n 
frlgeratlng apparatus The freezing liquid flowed down 
through the Inner lube and up through 1 »• spare bo 
tween the two tube's ns Inchoated by the arrows, and 



Fia. 4—FREEZING TVHK8 UNDER THE PONT 
HT MICHEL. 


returned to the refrigerating apparatus through tho 
tube X. The maximum distance between consecutive 
freectng tubes was equal to the radius of action of a 
single tube (about 6 feet) Here the cylinders of 
Ice formed around the several tubes were completely 
nutted, forming a solid block of Ice through which no 
water could pass. 

The refrigerating apparatus Installed at Place St. 


Michel, for the supply of the horlxontal freexlng tubes, 
was operated by two 100-horse-i>owcr gas engines, sup¬ 
plied by two generators of “poor gas.’ The gas engines 
operated the ammonia compressor by mechanical trans¬ 
mission, and l he electrically driven pumps by means 
of a dynamo of 220 volts and 360 amperes, which also 
furnished eurrent for lighting The refrigerating ma¬ 
chine (Fig 3) contains two rylludent, each of 
which draws Anhydrous ammonia gas from a worm. 



Ftci. 2-<’lIt(HH-ATK)N IN \ KKTU'AI. FRKKZ 
I Nil TUBE Flu. H- DIAHHAM OF RR 
FKIHERATIMl APPARATl T N 

Immersed in a refrigerating tank, which eoutalna 
a solution of calcium chloride The aspired gas is 
lorvcil Into the worm of a imirienser. where It 
la liquefied by a i iirreut or told water From the con¬ 
denser the liquid nmmonm flows to the woini of the 
refrlgorntlug lank, where its evaimratlon, caused by 
the aspiration of the compressor, still further lowers 
tbe temperature of the call turn chloride solution. A ro¬ 
tary pump P draws this solution from tho refrigerat¬ 
ing tanks anil forces It. at a pressure of two to three 
atmospheres, into the distributing mains, whence it 
flows through tho burled freexlng tubes and the re 
turn mains bai k to the refrigerating tanks A second 
pump, working at a pressure of 16 atmospheres, Is cm 
ployed. In alternation with the low pressure pump. 
In order to prevent the deposition of solid calcium 
chloride In the lowest parts of the ctrcult. The supply 
of condenser water (170 gallons jier minute) was 
furnished by two rotary pumps installed on tho bank 
of tho Heine This refrigerating plant wan capable 
of produelug two tons of lco per hour The tempera 
ture of the calcium chloride solution varied from —4 
to —13 deg. F. A smaller refrigerating apparatus, 
producing one ton of lee per hour and operated by an 
80 horse-imwer electric motor, was Installed on the 
quay for the supply of the vertical freezing tubes. As 
the larger plant, at Place St. Michel, was devoted to 
the same purpose, after the abandonment of the horl 
sontal freexlng system, It became necessary to establish 
a connection between It and the river. This connection 
wns made by conduits suspended from tho viaduct of 
the Orleans railway. These conduits warn covered 
with a thick coating of frost. 

Unfortunstely, It was Impossible to sink freesing tubes 
beneath the Orleans railway or tho quay, so that on each 
side of the tunnel, and especially on the up-stream side, 
there was a spot where the ice barrier was thinner 
than elsewhere. Moreover, the walls of tbs quay rested 
?n quicksand, through which tho water forced a pas¬ 
sage and, flowing along the nucleus of the Ice berrler. 
prevented its further development. Then the Seine 
rose, the weak part of the barrier gavo away under the 
pressure and the water Invaded tho workings. This 
accident mads It necessary to build a coffer dam, 262 
feet long, to protect the tunnel during Its construction 
The refrigerating machines were kept In operation dur¬ 
ing the entire course of the wofk, and despite the com¬ 
plete Immersion of tbe freesing tubes and the block of 
Ice in the waters of the Seine, the lee remained perfect¬ 
ly solid until the end. 

The application ot the freesing process was the last 
act In ths long and difficult work of extending line Mo. 
4 across tbs two branches of the Seine. The slowness 
of execution has been criticised, but It should be re¬ 
membered that the peculiar conditions necessitated the 
invention of new methods, and their continual modi¬ 
fication as new and unexpected difficulties arose. The 
lessons learned Trill he valuable In future work. For 






If Awn 2 ft, 19ia 


197 


SCIENTIFIC AMERICAN SUPPLEMENT Na 1786. 


example the method of horixontal boring will bo em 
ployed la firm, but not in shifting soil The method 
of constructing the tunnel almost entirely of caissons 
evhte h has since been adopted In other crossings of th< 
Seine, was also first employed In this line —La Nature 

ELECTRIC DRIVE FOR SHIPS 

At a uunt nutting of the Institution of Civil Engl 
nm.ni of Gteat Diltain H A Mayor a prominent d< 
signer of electileal machinery lead a paper on 
application of electric generators and motors for trans 
ruining power from the engines to the propellers of 
vessels The following Is an abstract of the paper 

At find sight it would appear that on a ship the 
direct connection between the power generator and 
the propelle r renele r» unnecessary the use of any Inter 
mediate tiaiiBciilsslon device and so long as rccipro 
eating steam engines wnu the best attainable powci 
generators It was possible to eonelRte the speeds of 
generator and propeller so as to gain the best cfll 
cleney of cac h The Hteam tuiblne and the non ic\< isl 
bio Internal e ombustion engine Inti reduce a new set of 
conditions On land the turbine holds the field for 
the largest powe rs and bee ause Its speed of re volution 
is unmiltod to any ordinary mechanical direct appli 
cation of power for Induct tlal put poses Its evolution 
has btein directly associated with electrical transmls 
aton These turbines ,uo many of them of the same 
order of magnitude as the turbines use d on shipboard 
and theiefore a comparison of economy in the two 
conditions Is inevitable 

land turbines are more efficient than marine tur 
bines for Ilie reasons that the land engineer Is freer 
than the marine engineer to adopt a suitable speed of 
revolution that the land turbine tuns at approx! 
mull ly constant speed for all loads and can theiefore 
be run on the govoinoi rendering easier the appllca 
tlon of suiterheat and augmented vacuum that on 
land 11 Is possible to subdivide the power units to 
meet the conditions of varying load and thus main 
lain at the smaller loads an eflleieney not materially 
dlfte lent fiom the efficiency al (lie full load of I he 
system thnt at sea change of power Is directly assn 
elated with change of speeel and ihe whole of the 
power units mnst always be In motion while the ship 
la in motion The same engine has to run the ship at 
10 knots and at 20 knots although Ihe isiwer varies 
very Widely between those limits Alh<> the high icon 
otny on land of [tower production asaoclatod with olee 
trie transmission Is laigtly due to the possibility of 
exaet measurement of powrer under all eondlttonH of 
load giving a romplete knowledge of the effect of all 
changes In the apparatus or In the methods of woik 
lug It 

’''he pioposltlon here made Is to provide an elec tile 
equipment Inte rimdlate between the prime niour and 
the propeller extending (he limits of piactieal econ 
onty tn each by modifying the speed restrictions which 
the prime mover and propeller Impose upon otie an 
itlur and providing that the pilme mover may oper 
ate at or near the constant spe-ed icqulred for the at 
talnmcnt of maximum efficiency and full power and 


that the power exi»ended In driving machinery not re 
qulred for work Is reduced to a minimum or entirely 
eliminated At full powci all thu elements of the gen 
eiatlng plant are tn full opttatlon and the whole power 
lesouiees ean bo eonccntiated ou dtlvlng the ship 
When full powe i Is uot n qulred the generating plant 
may be shut down in Bcetlens 

1u accomplish these icsuIIh special motors have 
been designed which give the u eessatv changes of 
peed and dine tlon auel permit the ad\ intage oils com 
lunation or t llmln it Ion of the post 1 gi n< ratois 1 hi se 
motors In vole no n w ilntrlenl principle but Him 
ply mee bailie al adaptation of well known designs Al 
le mating i uiunt alone Is Available lot the purpose lu 
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question and noimal motors have theiefoiu a fixed 
speed of rotation which Is a simple multiple of the 
gene t iter speed 

Two methods of speed change arc propomd each 
associated with a n w foim of motoi one of th hi is 
design it d th s| inn 1 motor and the otlui the 
multiple motoi 'Ihe principle of ope ratlin of the 
splnnei motoi Is that un ordinaly notnml motor 
driving the pieqell i at a fixed speed with the ahart 
uud iiupelhr dliectlv connected is so ananged as to 
la rotatable as a while about the prope Her shaft axis 
Uta t tatiin being i eoinpllshid by a aeennd motor 
eon entil ally arianged rutaide the first so that the 
i lain motoi system m y be rotat d tn either direction 

again at a fixed up id which in a simple multiple 
of the gen tutor sieed ami the apeed of lotation of 
the pic pellet ahafl uud ill the |ie|illct In the water 
is III algcbt&le sum of the lotation ot th main motor 
t nd of the rotat it it Imposed upon It by the auxiliary 
motoi 

As both motors n i veislbl Unit alee time speeds 
in each dli ce tlon Th sp id of the main motor Rys 
lem which Is the middle apeed the spe. d of the main 
motor Hjslini minus the speed of the auxiliary motoi 
system which Is the lull speed Ihe combination may 
be deslgnesl foi anv thin s[>eed ratios such as 1 2 
1 » 1 1 etc Any Intermediate sliced* r qulred are 

attainable by ulJiiHtuienl of the till lime or engine gove r 
noi whleli can b operated e e ouoi lie ally tbiough a 


range elown to ftboul 7 pe i e e nt of full spec d l h 
same method Is appllcabl lo ne n ie veislble lute nut 
eimbustlon engines 

The mulllpb motoi is an mdinun squill 1 e eg 
induction motor In all r si els xeept that Its st Uoi 
is wound with two oi mini I ml )i iiilem el etile eir 
mils caeti assoillteel with i | ual soure of supply 
of energy Kot example tt n t I may be feel fi mi 
two soure es of supply al . anil I yel s ies|ie tl\ ly 
the motor windings b Ing f n 4i jiiiI s [ids At lull 
lower and speed both windings ai In >| i Uion uncle e 
the most advantageous conditions i li of th s wind 
lngs ie suit i In a syne hremous steed of (t r volutions 
per minute A*hen the - eyelc euirent is supplied to 
the pole winding the B|ie <1 is "2 l volutions pe i 
minute 

Hlher of these motors permits the use of two or 
mem g iterators together In a single system without 
eleetileal eonneetlons oi svin hioul/lng devices 

Ihe iiithcit th ti jjies on to dls uss th HpiUcatlon 
ol ele til piopulsle li Ie eit tin dcllnlt Ivjis of Hhlp 
and also gives dlugiutn llluhtiatliig th having In 
space obtained The xauiplca worked out are as fed 
lows 

1 In a fi eight vcsHtl of WO shaft hoist, powci the 
normal leeIpiextilinge nglne equipment with s single 
seiew would weigh 0 tons foi engine b itoile i and 
fuel Ih proposed equipment consisting of three oil 
engine a and ge Delators three motois and tbiee pro 
pi Iters would weigh only -'0 tons including fuel 
Furtliei with eoal at 20s pi ton and oil at 40s per 
ton the saving In fin 1 <out on a total of 1,17 would bo 
Cb 68 |xr day at full power 

2 In a Htmllai Height visaed gas engines might 
lie used taking an equlpuicnt of ~~0 shaft hone 
lower and using thiee gas nglnes mil one multiple 
motor the itbpeetlvo weights of the noimal and pro¬ 
posed equipments would be lib tons and 220 tons 
1 lit i onsunipticin of fu 1 shown un c qually favorable 

e mparlson 

t A tlmd freight vibhi! but of into shaft horse 
power 1 m worked out foi tin pnriiose of Illustrating 
the application of the multiple motet to steam tur 
bines One plant dilv s Ih ship under normal ion 
dltlons extra power Is supplied by n small turbo- 
ge ne rator and la use d to keep tip the ship s spe ed In 
heavy or enntiaiy weather 

4 On a [ihhhc tige r vessel of sav lb 200 shaft horse 
power the e lee I Ileal e(|ulpnunt permits of a subdivi 
slon of the plant so that at ship speeds lower than 
the maximum only pait need be run and that at full 
[lower This advantage la gained without loss In full 
powe I economy and without additional complication 

Coating for Autographic Drawing Paper 1 4 parte 
Stan h 1 part gum 11ague ant h „ pat ts glue 1 part pow 
Ucted S| antsh chalk <4, part gamboge 2 10 )iartB 
stmt h paste 4 parts ge latlni dissolved In 100 parts 
water 20 parlB kretns white * 7n paits starch 2 
purls alum Vfc pait gamboge 4 127 paits starch 

boiled to a good paste 60 pairs finest glui soaked and 
hulled *70 paits hretns white In finest powder 
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WRIGHT VS. PAULHAN. 


EXTRACTS FROM AFFIDAVITS AND JUDGE HAND S DECISION IN THE CASE OF THE 
FARMAN AND BLfeRlOT AEROPLANES. 


I iwiiy IIw icfop tin novc in of tin piti nt arlfcis 
Slid tlllH |M till H|l< i In I giound <l Hu cli Ic mitt 111 H Hi 
luck 1 in list ten v Dili t c unmet ami i Unit then h ih 
been any in pile me lice I In inuiilii i of |uwns w. lui 

IUII IH ll till Ih KO Illllll. <1 lll.lt ll |H llOt Hill Jll isillg 
Hint iihlm, is Iihvi licit iiIhci In Meal numliciH but 
lOil'inleiinn tin | oHHlbllHIt h it si c him In nm Hint I ho 
i miplnln mil hm hint nil i xtiiioicllii ny numliei of 
iiililiMlM It Ik i|iiltc upiiHiiiit Ilia! instead ol ae 
cjiilem i ini they uii to mut iintl huvee met with a 
vim ele 1 .1 mine el > e rn r 1 1 e piwmiilon 

Me lie the v itinsi hlie w that I lee in lor ait ihrimH no 
u iHcmalili cliuiht uikiii the ncive 1t\ ol Mien iiiviiituin 
I he eh le ml inf hJIih up m u iiiintlM r ot pile ill. uni) 
Plliir el Ihi live l le h IV Jill ll 1 lee | obliged In lake lip 111 

II iiiiim Ih nhsflMil Hi tin outset Hint hi ve ml of the 
i ltutI iiiih are fiuni Mi ( liamitr h iHiok pulilI hIii el III 
18111 11 oni which eveiplH hive hull Inm I li d Inin the 
moving pupe rs 1 lie eh si rlptloiiH given nre In the 
i mu h when It Ih lelieel on too inadequate* to ennHlI 
tide \Hlld mile i put tons limit t the liHthid witc (inti ill 
IU I' H J7< -SI It hi iv he llnl upe n the final 
lit at lug the difindHiit muv be uhle to hIiow these 
with ..li Hi. i ele tall hut when he eloea not iliow them 
tally cMiuitKli to umbii tue to mi that tlieie Ih hoiiu 
iiusonalde Kiounil to biippose tint tluv w<n ill tatt 
Hiitle IpHltons the pn Hinnptlon irlslng fiom the 
pnltul muni prevail It Is nit enough that they innv 
tnv eemtaliie.il hoiiu* iindtsc hand i lime nls which 
might show tile in In Ih until tputlnns In puttlm, I hi 
hnieliu nt allowing the pilin uil upon I he defendant 
mil upon pit llinliiiii v in June linn I nm only follow 
lug the w■ 11 hi tiled nile In thin (limit 

I) Kale run 1 he toed of e tut ton In regHiel In evt 
elenn or (he kind entiHlelenel in the lmihid wire 
patent input Ih well e \e mplllie <1 In “t lie lime of t lie 
ricanlpMon of IIiih nine him* ns veil ns In 111 it ol 

lathis 11 Is lni|Mv*slliU lev sits Hut till hail In atty 
Hf nse the lOlnhim II I pillented App (li ill 1} the 

wlngK wen In Ih Ii eel nl t given dihedral ingle and 

the liar iMits we ri mtelv fltxlbh It \ emld he iiiobI 
dangiritiH uim» the* tin tge t and rnisiithclae ton i vl 
entui premneid ol tluil the uetiinl nmehini w.ta lo 
eeiiialdir lhal ll islsiel n ii moiinhle dnuhl of in untie 1 
imtlnn Moi ove i then Ih no pieeil lhal It was ever 
used in Ihi aim mem than i pipu ele Hcilption In 
which ease u I shall ufteiwaid hIiim It eannot bt 
regmde d as an antle Ipatlon 

lx nt |« Tills Ih i (Iihi ilptlnii ol tin mum kind 

which Ih tea) Innele ipinti lo node island ii lei give el 
lest to So (ill hh elite e in gat lat I lu wlngw in till In 
Hit oh u wlinlt at tlMfiiitil ungleH of hnldtuei lo tin 
wind Htrt too then won itpparenllv a fli xlhlc rent 
iHiitton of Hu wings 

No tint toulil peibsllilv dislgn eillnt of tin si inn 
i him a rioni the dc sc l Iptlcuis i,lvcn ttiel it would lie 
moat extraordinary to HtippoHe that tiny In hiiv hi nse 
Mintalmd tho tomblnatlon of eleniintM vvoiked out 
aftoi milch expiilmtnt tn the eninplaln ints except 
b> a mrie. ehanee that In mi hi use gave them Mu 
Iieecbsaiy x It il eorielatiern ti|Hin whteh the pate lit ele 
pi ndh Mnieuvei It dean not ap| enr tint III the eiiae 
nf elilnr of t lie ae dcvle is thev wen known en uaed 
In this eminiiv except hh ('haneite deserllmd Mum 
i ml tlniinitiH tie hi i iptlnn na a minted pulille atlon 
Ih clc.tilv inmlflilint to enable anvoni to construet 
Mum lliuH fimu no point of thw an they good an 
Me IpsttoiiB 

Mniilllmd Ibire ih i patent in Mela rltitlou whieU 
Is h i«ut of the pap nc and which 1 have examined 
In no oni of Mu nine lien rl.elniH lb there anything 
Mini In .my vvnj even lore shade ws the patent In unit 

Indeed the tune him which wna a glide i had no 

till wlmtevei ind to depresa the marginal edge of 

ene wing would Inve onlv i hulled In entliely dls- 
tuihing I he eipiil'hrliun whl h he might have at- 
tentpied to ie hi cue Tin de lnsslng of one wing was 
meant onlv to lorn the aeiopline 

MtllnllHlh I hid was ill .ibutirinmd patent eon 
tailing full Hpi e i He atlons which ilisitlhcd hIx lateral 
inti MtippUme nt an pluntH thief mi n Hide which 

w ie adjutttahlc to dlffeeent angle h nud were to he 
isc el ii piomult stabllltv At the tear wan 'a lud 
el i xeiund on a veitteal shall It eloest not appear 
win Mu r Ibis ladder was Axed or not and the appll 
e it Ion does not Include tn> iihi of the nidelet to 

eounleinet the e ffee I nf the dllfeienMal In tile angle 
of imldei of llie Biipple tin utnrv plane h I he de 
tendmts brief that Mila mddu mis lo »liable 

Mu machine te wheel to light oi left I an And 
nothing of the. soft lo the aptUficatlonu but for the 
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|iii|Kibi ol tin aigiiinenl 1 Mini) axHumc that the vein 
e.il imldei min in lint idjuMiiblc 

Ah in tbtiidcmicl pate nt It wan eleailv not an anliel 
I it t lo u WfhtlnglioUHi Ah Itrake to \ (K North 
ity HS led It -b Ih T'ahtn sweaiH however tbat 
Mut 1 ii Hat It shoutu hla deslgna to many pi rsonn It 
ib not enough to show sueh designs foi until ttu 
p lie nt be embodied In some pine tie nl fnim It 1k not 
an untie Ipatlon bullion p v Itobeitsoii I lllatc h 30" 
lxt lab Man Co v Rene hard 8 llluleli J‘H Ai 
mobt Mnttulluili s designs were puiclv e xpe ilmental 
and did not give the public that be rn.ni to whleb It 
was iiitltbel It th< intent tu suit is tu la. lu Id to be 
intlelpileel ttiel without e on si delation Coffin v 
Ogden IK M ell 1 1 AH Ih \ Due kstafT 1 Ccd it X7) 
In lh( absence ol aomo showing which lb not sug 
glided (hul (he complainants borrowed any Ideas 
lioiu MattullHth his etlsioveileH must bt held to bu 
no untie Ipatlon 

/uhin lh / Mini In a papc*t In ISO! suggested tlu* 
use nf sills In the wings so ns to vie lie n dlfferi ntlal 
In the mgle of lueldetiei but it was eleailv only an 
Ingenious huggpsihm and did not In the* faintest ele 
glee allow ail v eoinpii he nalon eel the* e omplle ate el le 
iitiems end meessuy lomillv s wlilih would alon 
mike Mu* suggestion Ivaedbh It w is it nioal only 
a spec ill lllvi suggest mil mvei ledueeel lo |>l«( tie ll 
lotm and fails us in ai Me Ipailem under Ibc auMioil 
Mea me nl ion d iimle i Mattullilh 

\eb l The nicest hi none, an ie k upon Mu novelty 
■ r tin |Hilini lu anti is raise il ovn tho mu him of 
( li u lex Add a disUnguiHlud Ireneh engined a de 
Hiilpthm of which Is eontaiiiiil lu Itevue* de 1 Vro 
iiauM(|ue fhr ISO Thin being a foreign piiliHd pobll 
e tile n a util 1 under the Htatute lie < valid untielpa 
lion If il roiiBliHilowe d neb eiiiata ly the patented In 
ve nilnn 

\V leal mi ill iv luiv bull llie in iltH ef the nine htui 
iliHerlbid itiiel letlliellv made lev Add ll is epiile ilcni 
that the put tiled (ouiblnnttou was not Included or 
iitieli iRtiKiel bv him A leading of hi fits) ehipter 
IP 73 7 Is enough to bleeiw thuf he did not ugarel 
i imldei ih (nmntlal It ts not collect to sav ib the* 
ioiu|ilainaiils do that the vfitle il imldd w is fixed 
In plan Die ii ui wheel could la* moved mound a 
virile il imh ind uis In In so moved to ellieet the 
mm him upon 11n giiund I ne* quatilenu a 
1 nilfoi | inn eliilgi i laiioplaiu sui lnli Quanel 
I idopliim i mi goiiwmall verlleal cediii il tat soli 
el lilt ele Ih loin dairlAie <1 umniMiivre live illi 
llie ml allows micll h gouviriilll veitleil and we 
must assume that It w ib me nut to bv iiwd and to la 
mined when (lie* wheel tumid 

Howe vei It Is also espially dear that the rudder 
was no part of the machine M Adei with Uu ihar 
uctcribtt cIcsmifSB of a Kb tilth mind enmnemtes on 
p 71 the foul iieif>88arv piltuiery pails of the tun 
e blue* Corps illese 'feme motrlee propul 

hi in and thise lie lakes up in four sppainle (hap 
lent Mu Diet ind slimiest ehnptei eonedus the* 
eorpa dv I UhoptHW and enumerate* seven ton- 
bl ltut lit pail* ul w lik li Mu gouveinnll veitteal Is 
not nm llie onlv mention of It Is In tin sentence 1 
li.ivv quoted in full The whole matttr may therefore 
la disposed of bv Hit single consideration of whether 
the pi imlHielve siiggnHtlem ol a nidder Is to lx* taken 
os antleliwtmg the paient I combination In so tre>af 
tug ihi defendant ■ contention I shall aasume that 
Mu machine was not an unsuccessful experiment and 
that there was an adequate and detailed description 
or Its e oust rue lion which showed that (lie latd al ends 
id Mu wIngs could be warped to different angles ot 
tuetdiiue it tin will ot the ope rntoi 

rhi ftdual Invention of the complainants depends 
Hist upon tho discovery of the neve usury Interred* 
Mon pn mi/ >t pn lout ns Mr Justice Matthews puts 
It In tho citation quoted above between the several 
pm ts which go to make it up The mens coincidence 
of these pai ts by e hanou or as a matter of taste was 
In no sense nn antle ipatlon of their functional coi 
relation In unde islanding whteh tho complainants 
discovery consists and with It their invention 
When appreciating this necessary cooperation of 
all the dements they sixeifled their new combina¬ 
tion stating the cssenllal necessity of their union 
and mutual reactions as the very essence of what 
they claimed they luventid something new Ader 
fortuitously suggested the possibility ss matter or 
preference or the third eloment the rudder and so 
shows conclusively that he did not In the least appro 
hend the mutually dependent relations between wings 
and rudder. Thus, the patented combination la not 


in the least merely a new function of one possible 
loim of Aelers apparatus which experience might 
teaih nn avtatoi IT the Invention be a eonihlnatlon 
at all and not an aggicgat ion It Is scuh Bolily by 
vtitue of the apprehension of that vital relation of 
the putt, which Ader conclusively shows he did not 
ban Nothing hut his description could more clearly 
hIiow that with him the thne were In merely non 
funetlonal nggicRatlnn Nothing can be mote elcar 
than that lu (hi patent they aiu understood as In In 
ivllahli combination 

These ait the only antleipatlons cited upon tho 
defendant a brie f ki that I may assume that ho re 
lies In lnt ujioii only these and not upon the others 
cited upon tin algunienl liowevei a few words will 
dismiss ull the othus In last I misunderstand his 
poult ton 

Heehtil Citapvt lobnsou Stanley Marilott These 
tie all foi lateial planes to dlilgtblo balloons The 
whole piohlem Is so entirely dlflettnf when suHpen 
Hton Is clfeited by a nservolr eontalnlng a lighter 
gxs (bin all that Mute Is not the least lesembtance 
bitweeii ttiu pnttnis and Mu jiateul In suit Assume 
the lute rt) bilame ot sue It a nine him to Ik distuibed 
ly l de pi PBSleili of Mil lift Hide ]t does not appeal 
that an me riant In the ingli of Ini Idem e uikiii tbat 
side would nut be adequate to nature It llie ie 
slHtanio so Heated might have some effect lo turn 
the ship lu that ellrutlon but the Inc ilia of the body 
auel the tile Mon would he piesumvblv so gicat that 
Mu equilibrium would he icHtored without any utn 
of the iiiildu Hi sides tin eepillibilum Is lnsiiied 
lv thi laet that In Htnh maehlms thfi center ot 
giavltv Ih much below the center of buoyancy as In 
thu cubi of a ship In water and the planes wete dc 
signed in all caws Hlinply to catiuc the ship to line 
e r tall 

Dovwc I) I Ins Is a ele viee tu he attached to a 
dlllglblc ultHlelp ■ uiiBlsIlng ot l plane adjustable in 
ull dliectlons nud In connection with a verlleal lud 
elei It Is not apiiarent to llie how tho tilting of 
the pie nc In nuy of the pohIMoub In which It offend 
no pi uie nf imlehnee lo the drift would t aune (he 
ship to turn 111 ont dilution or tlu othu noi how 
If It did It eon Id tven thun twin it but whatever 
might be Its action it was specified slmplv as a steer 
ing devlti uud it Is so wholly unlike the patent In 
suit both In btiuituic and oik ration that I ■ nn wo 
to similarity between them 

DnvidHon fills Is an Fngllsli pHtent nud Is not 
lit the. least like the |«te lit In ault 

tanupson I cannot see any rib vaney In this 
patent 

The Importance of tht. Issues Involved In this lauset 
must he the exeeuni foi so extended a consideration 
ll Is ot course unusual lo grant a prellminuiy Injuni 
tlou before any adjudication and without any ae 
quliaeitice However wbon the right Is not seriously 
attacked and when tho infringement Is clear the 
conrt should not hesitate to Interfere Prom the 
showing made 1 cannot doubt that the complainants 
first put Into any practical form tho system of thru 
ruddet control That there may be otbei systems is 
not to the point Let the defendant use those If he 
will Nor is it neeessaiy to conclude that Mm com¬ 
plainants weie the first to fly” Upon that f decide 
nothing whatever for It Is not an Issue In the ease 
All 1 do say Is that I cannot find tbat anyonei prior 
to their )>aUnt had flown with the patented system 
und tbat tin changes from the specifications which 
the defendant had made an no more than equivalents 
which do not relieve him from Infringement 

it Is quite clear that lor the complainant’s pro 
tectlon a writ must go pendente llte beiausi the 
de fendanl being a non-resident, who Is here only 
transiently there Is no way in which they may In 
sure themselves of the monopoly they have acquired 
except by preventing his uss ot it at ones 

I i egret that they have so repeatedly seen fit to 
accentuate the fact that the defendant Is an alien 
It cannot Ik* necessary to assert that to the determ¬ 
ination of the rights of all persons who come before 
the coujt that fact Is totally unimportant and In¬ 
deed It is by no means calculated to predispose me 
In his favor tbat a clttsen should believe It a con¬ 
sideration of importance 

The showing before Judge Hare! was substantially 
the same as that made here and I should have been 
disposed to say nothing upon the case except to refer 
to his opinion, bad I not thought It fair to give to the 
defendant the reasons for reachlsf gq independent 
conclusion, 



March 26. 1910. 


SCIENTIFIC AMERICAN SUPPLEMENT No. 1786. 


AERONAUTICS AND ELECTRICITY. 

AIRSHIPS. WIRELESS TELEGRAPHY. AND ATMOSPHERIC ELECTRICITY. 
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Not Iodic after the Invention of wire lows telegraphy 
It was proved by Prof. Hluby, In eoiijtimtUm with the 
Prussian balloon corps, that wireless sltcnnls emitted 
by a land station can be rwelved by a balloon, floating 
freely In the air. Similar ex|M>rimentH have Blme 
la*en made In various countries. The balloon “Cou 
dor,*' which made an astenslon near Hriihaels, last 
voar. maintained uninterrupted (ommiiuleatlon with 
the station on the Brussels l-aluls do Justice, and also 
caught signals sent from the Klllel Towel In Paris. 

Prof Hergesell, the piotagonlMt of pi act leal aero¬ 
nautics, had already demonstrated the gteat value of 
the application of wln-lcw, telegraphy to balloons by 
controlling the valves uf unmanned sounding balloons, 
at heights extending to ten miles, by wireless electric 
Impulses The rerelveis of the balloons were tuned 
1o different wave lengths, so that the valve of any one 
balloon could be opened, and that parthulnr hallnou 
hi ought down, at will. 

The plan of communhatlng with passing alrshipH 
by mcauH of optical and aimiaiti signals has never 
been tarried Into effett, bet oust the zone ot ttmuuuni 
ration Is very limited and the loiiuiiiinhutlou would 
necessarily be restricted to it few snaps of tiifurma 
tlon, as the compilation and the study of n compre¬ 
hensive code of signals would be veiy tedious and 
difficult The system of signaling by flags, which is 
used bv ocean vessels, would require the maintenance 
of signal stations at short diamines apart, and thu 
rapid passage of the airships would not give time for 
extended tommunleatlons The adoption of wlioleau 
telegraphy would obviate all of these dime ulltes and 
would do away with the uncertainty which fottna so 
serious au obstacle to the regular employment of aer¬ 
ial vehicles. 

A reliable method of uninterrupted communication 
with the earth la absolutely neccHsniy tor the eslab 
llshment of practical art Ini transit This conimunlea 
tlon ts nccessaiy for the snfetv of the airship and Urn 
development of Its highest value us an instrument of 
sport, traffic- or military service ; for the- reception of 
Information from military scouting balloons, for the 
direction of the aeronaut at night and In foggy weather, 
and for giving him warning of approuc htng storms and 
weather changes An airship provided with wireless 
tianstnitttng apparatus could also call for assistance 
when in distress, give notification of its probable time 
ot arrival in i»orl, and forward a statement of the men 
and mate! lal needed tor reimlrs 

The radius of action of a liiilltniy scouting airship 
would he doubled by the adoption of wlieleHs telegrn 
phy In a serioa of experiments made with the Ger 
man army balloon “Gross 11." In the autumn ot 1908, 
messages were successfully sent fiom, as well as to. 
the alrahtp This fltst or balloon wireless telegraph 
stations wbh constructed according to the “Telefunken" 
system It was proved, by preliminary experiments 
In the balloon shod, that the danger of Igniting the 
contents of the gas bag by the sparks emitted by the 
wireless telegraph apparatus could lie averted by tak 
Ing suitable precautions TIiIh dauger Is least with 
airships of the flexible and semi rigid types, tu which 
the gas bag possesses very fow metallic parts which 
could draw sparks from the hlgtiij-charged aerial. 
The suspension of the car of the “Gross’* by hempen 
roiies Insured the complete Insulation of the electrical 
apparatus from the gas bag. and all iiarts at which 
siiarka were formed wore inclosed in gas-tight enve¬ 
lopes. F*or military reasons, the details of these ox- 


|>c<rlmc>nts have- not been published, but the- u-sults 
arc said to have been very satisfactory 

These cxiK-ilnicntK have proved that elecItotiiilgiictlc 
waves arc prupagated to great heights in the ulmos 
phere and that the part played by the earth in win- 
less telegraphy is Tui less impoi'ant than has been 
assumed Thus tin principal theoretic at able ct Ions to 
the application of wlrcleHs telegnphy to airships have 
bc-en removed 

In the- Dei man army inaneuvi-ia of last y.-ni tin 
“Gross II ' demonstrated, for the first time, the- pint 
ttcal utility of wtieless apparatus on a scouting hnl 
loon The Zeppc-un airship which took part In the 
maneuvers did not irassess this advantage Since that 
time, however, the "Zeppelin 111” has been equipped 
wtlh wireless appal ulus, anil It has been proved that, 
even from a metallic airship of the Zeppelin type, 
wireless signals can be transmitted with safety to a 
distance of 300 miles or more All of the newer Zep 
pelin airships are provided with wileless apparatus 
1*1 its now examine the dangers to which a metal 
lie alrohip Is exposed from ntmaspheiu electricity 
and the employment ot wireless telegraphy, and flie 
protec lice measures which have bc-c-ti pioposed The 
chief bourtc of duiiger la I he Inflammable gas with 
which the balluon la fllled In a thunder stoim a bn! 
toon Is subject to sudden vatlatloim of elec tile charge 
which may produce spatks capable of Igniting Its gas 
eons contents. Wltc-lcas signals arc ace ompi liled by 
c-qually great and tapld changes of potential, which 
may produce* the sa no result 

It la probable that the destitution of Zeppelin's air 
ship at Khhteiillngen was duo to atmospheric electiic 
dlacliaigea duilug a thunder storm The catastrophe 
which. In September of last jeai, befell the Frenih 
dirigible balloon ' Ittlp-ibllquc.” wInch fell to earth 
from a height of more than *100 feet, apisars In have 
been caused by the brenklng of a propeller blade, 
which ton- n hole In the gas bag aud to the subse¬ 
quent ignition ol tin- escaping gas bv spark disc barges 
between It and the large metal parts of the semi rigid 
niiahlp It is a well known fad tlmt gas or stenm, 
in escaping rapidly from an orlllce acquires an elec 
11ic ctuugc which may produce powciful sparks 

As the gun cannot la- ignited by disc barges from the 
iHitvns gus hog, the netting, topes and similar poor 
conductors (unless they arc- converted Into good con 
duclors bv becoming saturated with water} but can 
easily be- Ignited bv aimiks from the metal pads of 
the valve and other niussc s of nu-tal It la obvlotta that 
all metals utul ntln-i good conductors should be c-lltnl 
iintc-d from the gus bag There Is no objection lo 
carrying metals In thu gondola, and a well-conduc ting 
drag lope Is a safeguard against the danger <>r c-xplo 
sfou In landing If nil good c-onductens arc banished 
from the Immediate vicinity of the gas bug. there 
would appear lo la- no danger In the application ot 
wireless telegraphy lo airships of the flexible type If 
the same- pre-caution Is taken, thc-Bi airships arc no 
more liable than ordinary motoilc-sR balloons to Ignt 
tlon by atmospheric electtleal discharge's 

In ilgld airships with metal frames the conditions 
are altogether different In an article published in 
the Elec-tToterhuluche Zeltp-hrtft [translated in Sens 
Tty to Ami ait as 8 miM> NT, No 1762, Oetobei 9tli, 
19091 Dr Zehndcr has shown that In the Zeppelin air 
ship, with Its aluminium frame and its numerous gas 
bags fllled v lit hydrogen every condition of easy Igni¬ 
tion Is satisfied Between Liu. great cylindrical con 


ducting finnir, which Is more tliuii 400 fec-t long and 
iiiiiic (loco ID feet |n illnnii-tcr and the suiroiindlng 
air uni) exist .< difference ol potential of 61,0110 volts 
when the Hiislilp Is hott/onlul, and ol 000,001) volts 
when It Is sieeplv inclined A spark capable uf c-aus 
mg ignition cun lie produced by a potential differences 
of 3,000 volts Ar It does not appear practicable to 
Hiihstltiili wood tm Ml mu tut itm In the construction of 
the frame, /clinch l n-ininiiii nds pi otic tlon of the air 
-hip liv lightning iod-. piolntlng bc-vnud the reach of 
escafiltig gun lie also suggests making the gas cou 
tulner ot shed medal, the- stiffness of which might 
make it possible to employ a lighter skeleton and 
keep the (of hI weight Bt Its present value No elcctrl- 
cnl discharge could take place Inside this mc-tal onvn 
lope and tin Inclins-cl surface cliaigo would escape 
harmlessly into the- ntmospliere from projecting seams 
and points Ah an additional precaution, the alum! 
nlutn gondolas miild lie connected with the metal bal 
loon by a nunilM-r of wires so thBt the aeronauts 
would be inclosed In a Hurt of Faraday’s cage which 
would incited the hi from external elec It leal Influences 

In regni-d to tlh- employ meiil of wlreh-ss telegraphy 
on the- Zeppelin nhshlp In Its present form, 8olff sug¬ 
gests an arrangein. nt of the nc-rlnl vhhh would mini 
nil/e the danger of Ignition and would also furnish 
tin- best electrical conditions for the transmission of 
signals As the hull of the- Zeppelin ntinhlp ts trav 
used by ft vcilleiil shaft oi well It is possible to sup¬ 
port the in rial by a simple Kddv kite, which would 
Iip kept nloft by the motion of the- airship The wire 
lees apimrahiH including the dvnarno, would be housed 
In Hie middle of the runway w-hlch connects the two 
gondolas The kite would hi- connected with the ap 
pnratus by a win- from 600 to 1 200 feet In length. I. e, 
one fouitli or oni*-flftli the- length of the electric waves 
employed A sisoticl wire, of the same length and 
weighted at Hr lower end, would hnng downward from 
the appaiRtiiH and would hi- kept ns nearly vertical 
me possible by In-ulatc-d stay Hues attached to the gon 
dolan The lowoi wlie might, however be advantage¬ 
ously replaced bv a fan shaped antenna about 300 feot 
long, at lac bed to the- frame- of the aifHhlp and project 
Ing about 30 fist below llie hull With thtH arrange 
nient telegraphic communication would be possible 
even when tin- airship was flying very low Fouling 
c-f the- propeller by a hroken wire could be guarded 
against bv Inclosing the propeller In a protecting 
frame 

The T shaped nutennn which Is eui rlcrt by ships using 
the Tele-fun ken system could also be applied without 
ii I flic ii if v to the Zeppelin airship as the metal frame 
Ic abundantly able to carry a light, hollow mast about 
.to feet high, which could la- raised and lowered by 
ropes The stability of the airship, however, would bo 
affes-ted hv this rntlnr complicated apparatus more 
Ilian hv the kltP device 

Ah experiments made with both the military air 
ship ami the Zcpjieltn airship have- demonstrated the 
feasibility ot maintaining wireless telegraphic com¬ 
munication bctwis-n alrshlim anil the pnrth, we- may 
ho|H- that 111 the future, wtir-less, telegraphy will ploy 
as Important a pint ip aeronautics as It does In navi 
Ration An Indispensable prerequisite to Its adoption, 
however. Is the ilc-c tiolcs-tinli-al development of means 
of protection fr <m all clanger of Injury by the working 
of the apparatus or by atmospheric electricity — -Trans¬ 
lated for Buumtii Ahj.uu an Stm-ruEicr from Urn 
sc hau 


COLORS or SEA AND SHY. 

Tim Friday evening lecture at the Royal institu¬ 
tion was given by Lord Rayleigh, whose subject was 
the “Colors of Boa and Sky.” 

Lord Rayleigh pointed out that for the color of a 
liquid to be aeen properly the light muse go through 
It; hence a deepn-olored liquid did not readily show 
Its color. The application of this fact to the color of 
the sea waa direct The color of the tea was often 
supposed to be a beautiful blue; that no doubt waa 
what was aeen in certain circumstance*; but It waa 
due, not to the Intrinsic color of water, but to the 
reflection of the sky. The deep blue color of the sea 
often came out well when the water waa rippled, be¬ 
cause then, of the light seen reflected by the observer, 
more oarao from the sentth than would be the rase If 
the water waa perfectly smooth. With bigger waves, 
again, It was easy to recognise that the front alope of 
the wave showed the beat bine. The true color of the 
m night bo ms to weather, when toottag 


through a wave with the sun bol lncl It, the observer 
would perceive no blue, but a fully developed green. 
In shallow water tb- refloctlon of the light from the 
bottom revoaled the true color of the water, except 
so far as It was affected by the color of the bottom 
Itself Davy was probably the first to state that the 
color of water was blue, a conclusion also arrived at 
by Bunsen The Belgian physicist Spring made elabo¬ 
rate experiments with water contained In tubes no 
long as 26 meters, and he described the color as a 
beautiful blue, comparable only to the purest blttp of 
the aky But the water must be pure, or It looked 
green or even yellow Annther Inquirer Into the ques 
tlon was Aufsesa, and ono of hla observations was 
that for the blue and violet end of the spectrum, water 
was almost perfectly transparent, which would suf¬ 
ficiently explain Its blue color 1-ord Rayleigh him¬ 
self had carried nut some experiments with tubes 12 
feat long, and he pointed out the importance of the 

light used for illuminating thorn, oiaco a little blue 


In Hint light made n great different c to the blueness 
of the color perceived In them Kx|>erlmentlng with 
water from Capri and from Suer, he got a color which 
might complementarity be railed blue, but rather was 
greenish blue, while that from the Sevi n Stones Light¬ 
ship, off the CornlHh coast, gave a full gicen. With 
(urefully distilled water he got only the same degree 
of blueness as with the water from Capil and Sues 
Turning lo the blueness of the sky. he upheld the view 
that It waa due to the dispcraal of light by email 
particles Spring's view, that it waa due to the ef¬ 
fect of chemical matter In the air ai ting by absorption, 
he thought was disproved by the fact that the setting 
sun was red, not blue, though it might be that con¬ 
stituents of the atmosphere, such ns oxygen, aeted as 
a secondary cause The general Idea was that the 
cause waa dust, particles of water, etc., but he thought 
there was no reason to doubt that for the most part the 
blue of the aky waa due to the dispersal of light by the 
molecule* of the air- 
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WnmtFB or not there were any pearls In prehistoric 
Japan and If no whether IUpim marls were nsod loi 
ornament aa In our day la uni nmwi Fven In lapan 
e so tradition and history the an< lent refe rentes to 
precious atonna and particularly to in aria are by no 
means (War In the Kojlkl or the Hook of Tradi 
tlon the oldtat written hlatoty of lapan dating from 
the seventh century a word In to be found standing for 
the present pearl or Bhlnju In Japanese In the 
i pic of tho goddcHH Tamayorllilnic a deaerlptlon will 
lie found of a white Jewel by whie h a pc art In meant 
btlll another tile re nee Is to tra found In the atoiy or 
tho goddess of the sib In her meeting with the god 
Hlorlnonilkolo white giving a pair of Jewels from 
the aea Is mentioned Indistinct as theeee mvthologl 
cal referemta are there semis to lie no doubt that 
tuarls were known even In nuelent Initan 

That this should be ho would follow from the very 
nature of the: couutry Inpan Ih compose el of a group 
if six laige and numerous small belauds Incessantly 
v ashed by the warm wale rs of the Paeiflc tn mytho 
logical times the people wete mote or less bat bar le 
Tmre wen no houses no loads no eommei lal oi po 
lltlial tntercouioe Th Inhabitants dw It In rives 
mar the scashoie They settled In one pi in and 
stayed there until their food supi 1v was exhausted 
Then they temnved to aiiollit r plae whin agiln th v 
took up a te mporary habitation N > doubt se n food 
was theli i tile f nourishment mil nbo\ all shell food 
Aftei the (Iish liad been eaten the useless shells well 
thrown aside at the entrance of the neves Thus the 
Japnncae aecount Ten the Innumerable mounds of shells 
uhleh ire lo be found neat the e. ashore Tn these 
shell mounds no pe.ails have lies n found vet II stands 
to reasou Ihet If pcdllh were eve | ihtindnnl III these 
I ii historic times they must have been discover el end 
prized 

In the re Ign or the twe idle tit J> mpcroi lukvti which 
began In the fourth century the p nil wns undoubted 
ly known In the Nippon Shoki 1 iihllsheel 720 A I) 
the oldest blstniv ufle r Kojlkl w r ad tn Sep 
tember of the fourttmth y nr (he htnpcioi Inkjo went 
to the island of Wail to hunt Wild animals weru 


liindant at that time but not one could be killed 
All escaped Then the god of tho Island said to the 
luiisror It la 1 who have hindered the chase 
Theere Is a pearl at the bottom of the 8ca of Akaahl 
Obtain that and worship nit with it and I will let you 
hunt tn your fill 

And the Bmpeior gathered about him all the skill 
ful divers that he could flnel but not one at them was 
MKccshful Finally the re e amn a diver from the Prov 
luce of Awa whose name was Osaslil He wound a 
long rope Hound him and leapt d Into tlie water After 
a few minutes he iami up and Bild There Is a big 
Awalit shell twinkling at the bottom of the sea 
I hen all exclaim d That Is the veiy thing for whleh 
we are seeking That must lie the very pt.arl prlreel 
bv the god of thr Island 

Then the dlv r Osaslil plunged In ngsln and aftei 
i while lie came to the mu lace with s giant AwabI 
shell At the very moment that he touched the shoie 
he lost In eat h and dleel When they sounded the 
vvatei by means of a tope thty found It to be sixty 
fathoms deep tn the giant shell wxs found a pearl 
the sl/e of t p< Be ll 

I xngg rated as this story Is It contains a suggestion 
I i e arts and monovei the suggestion that psarts wuee 
I igh1> pi l/id Uni In the Nippon Shoki thcie am 
many it fei niece, to the existence of pearls and tin lr 
use as p l son'll ui name uts 

Japan hxs long ylelde d the most beautiful si» rimeue, 
of Oriental pearlH In Mareo Polos Island of Chip 
iingite | uI>1 Ish <1 ui 12IS we lead They have also 
jieails In abundance which are of a rose rolor but 
line big and eound anel cpnte as valuable as the white 
oi is In this Island some of the dead are burled and 
othcis are burned When a body Is burned they put 
ote of these p arls in Hb mouth Since Mano Polos 
time Ivncmpfct Tavirnln Tliunberg and others have 
written of the bcnnlicH of the lapamtu pearl 

In ancient tlm s Japan si pearls were used moie 
lor gen rnl dee oral Ion than foi personal adornment 
They were to Ih found In old lacquer work desks fui 
i It lire oi rlolsonne work tnro nitsuke tobacco 
hags, and sometimes In sword bandies One of the 


oldest pearls used for ornamental purposes 1 b mountod 
in the statue of the goddess Kannon kept tn tho Sang 
etsu do Temple at Nara Still anothe r In to be found 
among the Imperial treasures kopl In I he Shosoln 
Temple of Nara Them two gems are said to have 
been deposited In these temples during the Te mpyn 
sge (A D 729 748) and aie piobably the oldest piarla 
now In Japan 

The history of Japan contains not many reference s 
to the use of pearls in connection with feminine jew 
cliy Evidently in anclem limes there were, no 
bloodies bracelets lings or pendants Only the hair 
was ornamented Hence It Is that laige (marls in 
old Japan were used only for haliplns and for tobacco 
bags and for m) ring fasteners and thsl many valuable 
pearls wen lapped In cloth This laj ping was at 
tended with not a little superstition Wlun two pearls 
were thus lapped togithei II w-ns thought that they 
would multiply In Hint mill annthei siipeistttIon was 
that a iieart wrapped In a cloth was reguidcd as a 
family treasure the possession of whleh Insured pros 
peilty to the family More curious than these customs 
Is the use of pearls as a medicine The am Ion I 
(ircekH were In the habit of drinking ptails to improve 
the skin Thu ancient Japanese took them Into the 
system to Improve the eyesight 

In the last tin years the Japanese have alteicd their 
opinion of pearls Never In the history of tho rountrv 
1 a* the marl been more highly prl/ed as an article- or 
frmtnmp adornment than at present Pearls arc used 
largely In the Obldome or oblo fastener embroidorv 
and the like 

There are many his clew ot marls In Japan Among 
tlm sheila which produce peatts here given by Dr T 
Nlahlkawa are the true pearl oyster fMargarltlfcru 
martens!) black lipped she 11 (Matgarlllfc ra maigsrltt 
lira) clectroma sp Margailtlfoa panatwe Mytllua 
rrasattesta Pee ten ytssoc nsls Hallotls glgantea Union 
Ids* or Naiades Corblcula Pinna Soden Area Trldac 
na Ostrea Tapes Cytherra Trigonella Mactia Me 
Ilna Pocten Rapana Turbo IJallotls Cassis rufa 

This list comprises some of the beat known apeelea 
Among thaw species, Margarltlfera martens!, Margarf- 
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tifera pisuM, Mytlius erased test a and Hallotla gt 
gantea, Unlonld® yield some of the finest pearls The 
beat of tho ao-called oriental pearls are obtained from 
M martensl black bine and sometimes greenish 
pearls from M margaritlfcra, yellow pearls chiefly 
fiom M panacea and black or dark pearls from 
Mytlius rrasalteeta and beautiful pinkish and grnen 
lsh pearls from Hdlotls glgautea most of the pink 
pearls however are obtained from Unlonldee 
M margarltlfera and M panaswe arc limited to th< 
region of Byukyu Islands In the southern part of lapan 
nml Union Ida to the Lake Iilwa and also the Lake 
Haaumlgaura The others an to be found almost 
c icrywhcro on the coast Afo Hay In tho province ot 
Shim* Omura Bay In the pioiliuc of Ills* n Taku ka 
Bay In tho province of Toaa Nanao Boy in the piov 
Imo of Noto iht Islands of AwaJI the Island of Tsush 
Tsushima are most famous for ttuir yields of hi 
margarltlfera and maitenbl 

jai vNfcsi utitMciAi itirtm oi oasis 
Recently the Japanese ihanks to llu energy of Mr 
h Miklmoto have Inaugurated a new industry which 
1c nothing more nor less than the at title tal culture <>t 
pearls Everyone has no doubt often seen shells ol 
ntollusks lined with a smooth and lildeseent coating 
which Is called nant oi mothei of p ( at 1 llils coat 
lug like the rest of the shell is pit due td by tho nut 
inal and lu made up mostly of caibtmUc of lime and 
an organic matrix which usually pit scuts a lamluatod 
textuie The color and brtlllau y of this lave i differs 
In various species of shell Foi Instance In the oidi 
nary oyster It Is of a lusterless white and lu a kind 
of sheU called abalonc or oar shell (Hallotls) tho 
nacre la of a greenish blue tinge, changing to purple 


of all however are the products of the true pearl 
oysters These are the pearlH which have always been 
tailed oriental pearls— solidified drops of dew the 
poets have named them 

Pearls are of ninny different shapes some round 
some pear shaped gome < Reshaped and BOint of wry 
fantastic shapes Indeed The round ptaishnped Hid 
egg shaped ones ate known ns oilental oi virgin i earls 
whilu those erf Inegulai shapes are lulled bBroepi 
I tails These an sometimes tonne! In the shape s ol 
fish birds wtngs or treeping woims Iht steel 
I tails (,em tally used us me die Ini by tlu l him si ai 
always ve ry small and usually found togethc.1 lu nun 
Is rs 

Sometimes two pearls will be found Jollied tog thu 
ly I he narieous subRtan thus forming what Is 
known as twin pearls 

All these ate tailed fits peails he cause (hey ait 
found lu the (Issues of thu anlrna s body and me. not 
Jc Inert to the shell 

In the sun t way that twin peails are Joined 11 sum 
times happens that pearls are fount! attached to the 
lnnet suifatc ol the shell This position lilt rfei s 
with the symmetry of the inail so that when it Is 
(liken out of the shell It Is Hal on out Hide making 
what Is known as n potlo bouton Tho attuhed 
learU arc not always of Infctloi quality but ato often 
highly valued The world unowned Southern ( loss 
which was vnlued at $o0 000 by the company to which 
It belonged was found off Cosaaek webtern Australia 
attached to tho ccntial pait of tho insido of a shell 

GULTUItl PIAMS 

When onco the nature of pearls was understood It 
was but natural that many expenlments should be 


at alone shell The public ewes mil ui ally gre ally Inter 
csted and the uiWHpupeis lu Liuuin and Amt ilea ap 
plaudcd bis sue cess and i ill d It u gnat elheiowry 
It may peihaps tuna is a nipt to tinny that be 
foie |)r Houlans attempts e \ i> xte naive and sin 
ecssful system erf |surl ov t 1 eutt twit ton had bus 
tamed on In Ia| an b\ t Mi Mtkfi (■ unit eultuia 
peails had not inly l n | i 1 i 1 1 nt tinted i gu 
lail> oil the inaiket 1 i n ir til I il eli> It mu 
h ilainuil that this Is the only 1 uluysl r Inim In 
lie weu Id which undeitak s tla \t lisle iltle illon 
ol the pietiuiis niollusk and pi iilu s eiiltut ) arls 
i a I mm will h ale An attouiil or tills biih e ssful 
nl tpilx may tieretoii h not wholly d told of lu 
t 1 st 

mi iiisrm\ ei mi i\i\\ si 111 n hi i i \ki 
\ t th« Thiid Nutioiml lnilusttlal Inhibition held In 
iokyo In I KID Mr Mlklm to txhlblLid lit the aepiu 
l mu erf 11 fisluili si ell n sum lie lug spe e Imens 
el tli p ail oy lei rills mud him e pi eluted eeltli 

Di Mttsukiiit i r I st- i t / ol igy In lb ltupiital 
(lilwisily who Hist sugg st el lei him tli possibility 
erf eiillteating ] ail oysters and erf making tli in pio 
duee* ppai Is by the us ol pi i| e i stimuli lb Ing deeply 
inti re steel In I lu suli |c 1 1 Mlklmuto w lit afterward to 
tli Murine Bleiliiglinl btatloii of the Impi it »1 I i lee r 
sltv at MKaki while tli put ssoi ee is staving and 
learned from him many ft ts one fining mail torma 
tlon and the niluial hlitoiv of the p url oyster 
Mlklmuto s horn evas Toha in the pi ovine> of Sbl 
mo one of th localities in Jijian finious for largo 
yields of pi ails Diiectly a flu his return I hern he 
tecgan experimenting on Ills let a At Aial It Beemod 
almost like puisuing a Hitting slmdoev, and his friends 



The women pant dHon of Jspsii wear a special dress Tb» lueHr Is twisted Into a hort knot and tho jrre sir protected try gkwx* IXic c ystm sre dropjiu) Into tub* rasponriod from the waist. 
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as It Is turned In the black lipped Hhull (Margarltl 
fera) the mother of pearl Is ot a greenish black color 
Tie tho shells of tho true pearl oysters tho nai re Is ot a 
clear deltcate whtto which has the sheen of floss silk 
faintly tinted with axuro exhibiting a beautiful play 
of color—a quality which makes these shells of great 
yRluo In commerce 

Now It often happens that foreign substances) such 
ns sand gtalna inlet oat opic organisms of various kinds 
tmrasltle worms crabs or sometimes oven small flBh 
are introduced by act Went oi otherwise Inside tho shell 
or In the tissues of the mollusks soft body In such 
cases the animal sometime*, begins to de»|weU a part 
of the material which goes to form the nacreous layer 
of the shell around or over these foreign objects and 
us new material la added year after year tn the form of 
layers these com ret Ions which may at first be very 
tiny grow to be of a considerable sire When this 
takes plare tn a sholl with specially beautiful nacre 
such as that of tho pearl oyster the result may be an 
object of great beauty In this strange way pearls are 
prod need 

Such being their origin pcarla may bo formed In 
»ny kind oT niollusk blvaivcd or spiral And Just as 
tbe nacre of different kinds of shells differs so the 
pearls themselves vaiy artordlng to the shell which 
produces thorn Thus the pearls of tbe common oyster, 
the scallop and the giant clam are milky white and 
not very bright while those of the sea mnaeel are 
usually black The rbauk and the conch shells pro¬ 
duce the pink pearls which are brought from the Ba> 
hamas and the Woat Todies These pink pcarla are 
alao found In several kinds of freshwater mussels, 
which are plentiful In some of the streams and lakes 
Ql A8WK*, ®ujroj*, g&Jns, and J»p«i Mw* »uj»rt 


made) to produce the pieelous objecti at will We do 
not here refei to the manufacture of nrtlflclal pearls 
smh as the so called "Roman pearls Venetian 
le*arls etc. which arc not peails at all but arn made 
of glass and painted with fish stiver rather what is 
referred to are the attempts to make the pc ail oystci 
wotk foi man and produce) natuial and tiue peails In 
a reliable nnd mtliHlUal manner In short a kind of 
harnessing thi mollusk for (he aervlee of man 
It la well known that t Inna us the father of nat 
ural history Maimed that pearls could hi obtained 
by pleiclng holes In the shell of an oyster with a fin 
eugtr miking a small wound and afterward paik 
lng thp animal fm many yoais But his suggestions 
do not scorn to luvei Ixon clearly undnatood and no 
one has been able to pursue bis method successfully 
The Chinese as is well known have been specially 
successful In raising pearls by Inserting grains of clay 
between the shell and the thin oilier membrane which 
covers too soft body of the fresh water mussel but 
the best of these aic of very Inferior quality and 
are \aluablc merely os curlew 

At the International Fisheries Exhibition held In 
Berlin In 1180 some pearls were shown whleh hail 
been cultivated in Germany Fiom looking at the so 
one could see that thp plain relief might be eovered 
with nacieous substance but the result was ot little 
value Mr Bavlllo Kent late- naturalist to the govern 
ment of Queensland and to that of western Australia 
undertook th* same expeilment wtth the large pearl 
ovster and a gentleman on Thursday Island tried In 
se rtlng a shot through a hole in the shetl 
The most mipoitant of such e xperliuentte an prob 
oblv those of Dr I onls Boutan of Parts who sue 
eevdad some six years ago in priming pearls In the 


laugh) d al him for throwing his money into tho sea * 
However he persisted making all sorts of cxperl 
raeuts ami changing hlB methods from time to time 
relying on Huggistlons and advice fiom Prof Mltsu 
Lmi and Dr Klshlnoiip At the end of four yeais of 
hard woik disappointment and renewed efforts some 
results wuc obtain d which se mod to promise sur 
eiss In 1896 things had so fai progressed that tho 
cxpeilniental stfj, was a thing of tin tiast and lb* 
enterprise was put on a iimmuiilul baslR A patent 
for the new method was obtain d fiom the goiernni nt 
and the culthatlon or tin | art ulster tin an extensive 
scale was begun ut the Ishti d Intekujlma In the Bay 
of Ago leased sonic timn b ton for the purpose At 
tho end of 189S the first though small erop of pearls 
was haivested and pluced on the mirk t These have 
b tn g'ien the name of eultun p ails by Prof MO 
sukuri Since then the enterprise bis been stenlilj 
giowtng in every wav and the skill and cxpeil nee 
obtained bv handling millions of penrl oysters have 
enabled the. establishment to maintain a constant ini 
pioiement In thu quality of the peails produced 
rm I I ak t e i m ui * VHM 

About a dozen miles south of the f nitons Shi hit of 
Isc it the sbeltired Bav of Ago long femous for pro¬ 
ducing ilie best quality of pearls It Is a imiaikabty 
quiet body of water some six miles in length and 
thie* ratios in biondth with an average d nh erf ten 
fathoms although it is over twenty f el horns deep mar 
the entrance The roast line is cut li to with munv 
deep and Irregular indentations whleh b Ides afford 
Ing execlleni shelter nnd ground foi the |snil oystu 
hate tho addition it merit of mHklii" tin nincii ix 
ecodingly picturesque Tin fait that the Knroshlwo 
the great "gulf stream of the I’aclUe sweeps near by 
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1« al»o undoubtedly an important fat tor in making 
tl.lH a favorite haunt of tho precious mollusk 

Howe what to oue side of the middle of the hay 
toward the north la the antall ialaud or “Tatokujlma,” 
tho center of Mlklmoto's enterprise When tiiMt taken 
l<osaiHMlon of It wuh unlnhublted. but now It supports 
a nourishing colony of several dozen famllU'H and 
muny hundred individuals all t outlet led In Home ca 
padii with the pearl oyster niliim Tho sen bottom 
aiontid the Island was at flnct based, the ni<a being 
Imteased ftotn time to Mine until finally in I9ti:t and 
alHo 19or, iliu governmenl, iciogni/lng the lmporlatice 
ot the enterprise, manted tin ust of a very large |wr 
lion of I he bn), so that at the present day, the whole 
t.l the sea Hica leased bv Mlklnmto extends for 29 
fiautteal tulles 

Tho pmrl oyster inltuied on these grounds belong 
to the species (M mart cost > abundaut in tho Hay 
of Agu and funnil ntoie or less in all parts of Japan 
They closely resemble the Indian species found near 
Ceylon, famous for prodmlng the llnest pearls In the 
world Tinse niolliisks live at depths not exceeding 
seven fathoms, and art nut hor< d to rucks. stems of 
algir, etc , by threads wlilih th< animals setiele 

The meihials piatllscd at Mlklinotos faint are as 
follows 

(Svery yeai dtirlug (he mouths of July and August 
small pieces of rotk and slum ate placed In m|kiIh 
where tile lariic of the pent! oysters liuve been fotiud 
to tie most ahuudniit Soon snmll oyster spat are 
found attached to them As this takes (date In the 
shallow waters of not mine than a few fulhorns, they 
would die from told, If left there during the winter; 
sc together with the rocks to which they are am horeil 
they are removed to dot pi r waters and carefully laid 
< ut in beds prepared for them Here they lie until 
they reach theii tliiid year, when they are taken out 
ot the sea and undurgo an alteration which leads to 
|s<arl formation This consists iliielly In liitiodwIng 
into them I lie smnll peuils or iciunc! pieces of na< re¬ 
x'hit h are to sene as the nuclei of itenils The shells 
arc then put hack Into thu sea and left undUduibctl 
for at least four yeurs more A( the end of that 
lime, they nto taken out. anil ft Is found that the 
animal has liivi>sted the insetted mu lens with many 
layers of nacre and has In fact produced a intaiI 

Pearl culture as we havu dcac rtbed It may seem to bti 
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very simple, but In reality it Is by no means an easy 
work. Large mortality among the pearl oysters from 
various causes, ihe ejection of the Inserted nuclei, 
the depredations of the oysters' enemies, uneertalnMea 
rttendant upon long years of waiting, are some of tho 
drawhaiks which beset the Industry The most dreaded 
cr all the evils is perhaps Die Invasion of the so-called 
"ted current ” This han been ascertained to be due 
to an Immense at cumulation of microscopic organisms 
tauslng a discoloration of the sea water Wherever 
this appears It Is followed, for aorae reason not yet 
well understood, by a wholesale destruction of marine 
organisms, and when it Invades the pcatlculture 
grounds. It may undo in one day the work of years. 
Another unwelcome Intruder of tho culture ground is 
a sea weed tailed "Mtrumo” (Codluml, which if 
allowed to grow luxuriantly will cover up the pearl 
oysters and stop their growth or even kill them by 
smothering them, so to speak Again the octopus 
plays sad havoc among the pearl oysient which It 
seems in consider a great delltacy The starfish is 
another animal whit'll especially enjoys a meal of 
pearl oysters 

111! WOMIV I'l V 1(1 Ilf! I KN Of JVPAX 

Kvery country has Its own particular method of 
latching fish mid shell fish and so has Japan Among 
the many different methods employed in Japan for 
fM<ail fishing none Is more interesting than that em 
ployed by Ihe women divers, who obtain the pearl 
oysters PeHil fishing Is conducted mainly by men 
dlvtrs in Australia and India and other countries, 
hut in thi legion about Ago Hay In the province of 
Bhliua, the Hav of Ookasho In the province of Isc, as 
well as in other imrts of the country, women are cm 
ployed In diving Silll the general tendency nowadays 
h to engage men wherever possible. The women 
along the coast of the Bay of Ago anil the Hay of 
Ookaslui, when they reHch thirteen ov fourteen years, 
by which time they lime completed a prlinarv school 
education, go lo ura and learn to dive Thus they 
are tialned more or less from thlldhood In (heir voca 
tlon Tint i native low ns and villages He along the 
seashore Heme it Is but natural that they should all 
dive and swim almost from babyhood, They arc in 
the water almost all the year round, extept in the 
toldest season, from the end of December to the be¬ 
ginning ol February Yet even fluting this inclement 
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season they sometimes dive for pearls. It got* with¬ 
out saying that the rltmate in these regions is almost 
always mild, and that snow la almost unknown In 
winter. These women divers wear a apodal dreaa. 
White underwear 1 b worn, and the hair la twisted up 
into a hard knot The eyes are protected by glasses 
to prevent the entrance of water. Tubs are suspended 
from the waist A boat In command of a man 1 b as¬ 
signed to every five fo ten womeu divers to carry 
them to and from the fishing grounds When the 
dlvern arrive on the groundn they leap Into tho water 
at once, and begin lo gather oysters at the bottom. 
The oysters are dropiied Into the tuba suspended 
from their waists When these vessels are flUed, the 
divers are raised to the surface and jump Into the 
boats 

The Miklinoto pearl farms lie at a depth of from 
five to thirty fathoms, with an average of ten fathoms. 
The women dive to the bottom without any special 
apparatus, and retain their breath while they remain 
nndcr tho water lliey stay under the mirface from 
one to three minutes When they are chilled they re¬ 
turn lo the shore, and warm themselves at Area built 
In hutH especially for the purpose, and then return and 
remimo their work The women engaged in this work 
vary In age from thirteen to forty years. Women from 
twenty five to thirty live make the best divers because 
of their physical strength aud experience. The hours 
of labot vary with the seasons In warm aummer 
weather about hIx to eight hours constitute a day's 
work In cold weather the divers cannot work more 
than from one to two hours The wages paid range 
from ten cents to fifty cents a day Thp highest over 
paid is one dollar AstonlHhlng as it may seem, some 
of the women manage to save toiiKlderable money, 
largely becamce the coat of living Is iery low. Most 
of the young divers frv to eurn their marriage dower 
by diving Kven after marriage many of them sup¬ 
port I heir families by diving Skill In diving la a 
woman h greatest possession RtoBt of Ihe pcatl fish 
erica are situated in small Inlets flnnked with ever 
gieeitw The water is wonderfully clear. There is 
something Indescribably picturrsejue In the aspect or 
divers plunging into Ihe glass) water, and sending 
out ripplea In all directions Their curious whistle as 
limy inhale and exhale on entering and leaving the 
water has something uncanny about It 
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Ik a bladder, partly lilled with nlr and with Its 
neck tied tightly, la laid on a hot stove it will soon 
become tilled complete!) and it will hurst with a 
loud report II II Is heated very hoi or has been nearly 
Oiled with air in Ihe first place As Ihe same confined 
mass ol air which only pailly filled the bluddor when 
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cold fills it completely ,ind "to the bursting (mint 
when hot this simple expelInietit Rives a striking 
piool of the lact that all expands when Ha tempera¬ 
ture is i nisi‘il 

The tollowlug experiment shows that even a slight 
tin lc use of tcni|>cratiiir produce* an appreciable ex- 
invasion A glass tube softened by heating In the 
IIhiiic of a spirit lamp or a Bunsen burner, Im bent 
Into the form shown In Fig t, and, when cold, Is af¬ 
filiate Iv filled lo n hob bored through the tightly 
filling ioik of a smalt bottle A little colored water 
H pound Into the tube, of which It fills the ll shaped 
portion which Is shaded In the Illustration, forming 
a water s.al and preventing communication between 
the ali In the bottle and the external atmosphere H 
the bottle is clasped with the bind the level of the 


water Uses in the branch ft and sinks In tho branch 
ft because the water Is driven along the tube by the 
expansion of the < onfined air by the heat which It r**- 
celves from the hand 

The npiHxirnnc e of vibiatlon or "shimmering” 
which Ih observed over a hot stove, and over leaving 
stones < vwised In the sun in aummer. Is caused by 
the UM-ent of air which Is cx|iandod and consequently 
made llghtu by contact with the heated stove or 
stones Spiral strips ol stiff paper and more elaborate 
vonsti cut ions containing Inclined surfaces arc often 
mounted on pivots ovti atunes whne they are caused 
to rotate rapid] v bv these upward air cm rents 

The avetedonal tone of heated air Is shown still 
mote striking!) li) the following experiment Strips 
of tissue pa pm are pasted together to form a bell, 
which la hung over a tripod, as shown In Fig. 2 A 
single upright tod may be used Instead of the tripod, 
but the rod diould carry at Its top a rather large disk 
In order to kc-ep the umuth of the hell o|K.-n If a 
larRe spirit lamp or, prcfcri ably, a little cotton wool 
placed In a cup and saturated with alcohol, In set be 
nenth the mouth of the bell aud lighted, the paper 
hell will wain become Inflated with hot atr and will 
tIhc to the ceilltig The bell la in fact, a hot air or 
lire balloon the oldest of all balloons which was In¬ 
vented l)v the brothers Montgolfier more than a cen 
tury ago The Montgolfier balloon wits mndo of i»per 
yet these pioneer aeronauts dared to intrust their 
lives to it. and thus made tho first balloon ascension, 
lroni Lvons, France, In 1789 The balloon was filled 
with smoke produced bv burning wel at raw and wool 
The Mcmlgnlfien. thought, until they were convinced 
of their error by men belter versed In science that 
this smoke possessed clertrlcal properties which in¬ 
creased its lifting power— Kosmoe 

A SIMPLE METHOD OF ELECTRO¬ 
PLATING. 

At u meeting of the Royal Society ct Arts on Feb¬ 
ruary 2nd, a paper by Mr A. Rosenberg was read m>on 
an Improved method of electroplating Mr Rosenberg 
dispenses altogether with Ihe plating bath and all 
external sources of eloctriclty. The plating Is carried 

out ilcoply by rabbl&f os » powder moistened with 


watpr The process is trally a refinement of the old 
contact method It will Ih> remembered that In this 
process a piece of metal which It m desired to plate 
upon Is immersed In un electrolyte, lor example, one 
containing a silver solution In contact wilh this metal 
a more electropositive one Is placed, also dipping Into 
the electrolyte This metal usually Aim-, passes into 



solution, and an electric current thereby la generated 
The silver is then platcd-out upon the less electro¬ 
positive metal 

Mr Rosenberg employs his electro-positive metal la 
the form of a fine powder, and generally uses mag¬ 
nesium This Is mixed with d metallic aalt or with 
the powdered metal It is desired to plato-out, and 
ammoninm sulphate or othor ammonium aalt In 
order to plate a piece of metal the powder Is moistened 
with water and rubbed over its surface by means of a 
Piece of rag or a brash. By tbts means adherent and 
bright deposits are obtained In about one minute, the 
thickness of the deposit depending upon the time em¬ 
ployed end the quantity ot powder used. 

The magnesium, being strongly electro-posit tvs, re¬ 
acts with the moist electrolyte, and goes into solution, 
causing Um n«tal to to* plgtKHfit upon the 
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aurfaca which U being robbed In other words eat h 
particle of the powdered magnesium may be said to 
function as a minute anodo One of the dflbultles in 
electroplating Is to plate a substance upon itself It 
lb easy enough to give it almost any thhkmss of 
deposit, but If (he spoon 1 b on<c withdrawn from the 
bath and used It cannot bo plaud further without 
first stripping off the old dupoutt Hr Rosenberg 
claims tbat with his process this difficulty doee not 
occur 

Another groat difficulty in cI*etiopiating is the 
cleansing of the article to he plated the least trace 
of grcooe even that pioduccd by handling for ex 


ample will pi event an even and adherent deposit 
Consequently, articles have, as a rule, to be chemically 
and mechanically cleaned before being put Into tho 
plating bath With tho powder Galvanlt of Mr 
Hoscnbtig this Is not necessary because the act of 
tubbing the powder cartles out lib own cleansing 
The author s object bus be t n to proclnc t a house¬ 
hold method of plating Ihus when the tinning of 
saucepans is worn out the householdet has only to 
polish the inside with the moist tin Gulvantt to 
tclln the saucei»au bitoous from which the sliver 
plating Is purity wotti can Do ru plated The nickel 
Galvanlt can be UBcd for bicycles and so on Mt 


Hoeeuberg demonstrated the procc as before the me«t 
ing by plating an it on tube with cadmium a copper 
tube with nickel, a penny with silver and u biaas tubu 
with tin 

Galvanlt can bJho be used for nickel fnc ing c Ic c tro- 
types 1 lie proccsR is ccitnlnlv Inge iilous and will 
no doubt lie found luce lul tor small work but it he 
hardly likely to enter into comp lition with ordinary 
cloc troplatlug for laigo woik 01 foi lrrcguln urtlcks 
Not Is It likely to be employ d In emus whore heavy 
coatings or metal aie required became ft would not 
be an easy matter to rub cm sufficiently evenly to 
obtain unlfoiiu ind thick deposits—Natures 
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NOVEL HYDROCAR 

A VARIABLE-STROKE GASOLINE MOTOR 


BON ENGINE. 

FOR AUTOMOBILES. 


Ilviv the boat constructed gasoline motor ib 
greatly lacking in the elasticity that ehirutci 1/ s 
(he steam engine To obtain th high at efficiency 
with a gasoline motor of oidlnaiy construction the 
compression piessuu and plsl in speed niuat Ik e qu illy 
consldeted All gasoline automobiles aie provided 
wltb a transmission Re u foi vault g the hi < d by 
meins of which a ceitaiu vailallon ot the <t]Hcd int s 
of transmission < Webern tzungacti haltniases) be 
tween tho speed of mtatlon of tlie motoi irauksbaft 
and the driving wheels Is secured 

Ibis dtsadiantage does not attac It to the steam 
engine because tho turning nmnunt mty la hi 
creased or diminished by the mere regulation of tin 
iusaure of the steam upon the piston 1’hcr have 
been uumtrous attempts at the must tuition of an In 
tirnal combustion motor for autoitinbll t> in which 
the nicessaiv vailatlon of the ratio be I wo n the 
c i links halt speed and tbat oi the axle of the diking 
wheels could la attained without tho employment of 
the usual tianmulSHloti gcai Miroi of these hive been 
lusuecessful but a now type ot motor hHB recently 
been brought out in which the piston stroke may Is 
varied wiille the volume of gis expelled by the pisten 
bears constantlv the names ihIIo to tho outlie week 
'ng capacity (Albe its Kupa/lt&t) of the cvlindet 1 o 
the c-ompiesalon lenmltis constantly about tli same 
nnd the dilfeience in compression nt> betw n tli 
longest and the shortest stroke is only abcut per 
cent This motor Is the Invention of two English cn 
ginecis Messi h Gill and Avcling and th y Uim 
that it often. a perfect solution of the dlreeldtlvc 
pioblcm uison gasoline) automobile s The motoi how 
nil has not yet boon tiled in practical use on an 
automobile 

The accompauylng IIluHtiattons reveal eleaily that 
tlu principles of the motor cylmdei combustion 
chamber Inlet and exhauat valve h water cooling and 
many other details are Ideal leal with those of the 
ordinary gasoline motor but th« eiankshaft ends of 
the connecting rods A art not fault nud to tlu clank 
shaft Iiibtead they arts attached lo pins if which fit 
between the forked ends of other coniiicllng rods II 
that extend horizontally to the crankshaft 

Fach pin if Is fastened radlslh b> means ol a piir 
of connecting rods C and the motion <f the pin Is 
confined to a path determined by a qu id rim t placed 
tbovt the crankshaft Iho shaft 1) is prodded with 
square sections through which pasH the threailed rods 
F Dy turning lho»6 abaft U can be raised or low 
ered In tho mc tor B Rods / are turned by means of 
a longitudinal shaft and bevel gears G plated above 
the motor In a four-cylinder motor the shaft extendB 
the entire length of the motor 

1 he BO horse-power motor shown has foui cylinders 
each of 125 millimeters bore The Btroke varies be 
tween a minimum of 50 millimeters and a maximum 
of 188 millimeters It gives about 50 home power 

The three diagrams give the relative positions of 
the connecting rods A H and the tic rod 0 for tho 
strokes of 50 112 and 188 millimeters (2 4« and 
7% Inches) 

The full lines represent the position of the rods 
when the piston is at the highest point ot the atroke 
and the dotted lines their position at the lowest point 
of the stroke while the three rectangles of the figures 
Indicate the volumes ot gas corresponding to the 
three lengths of piston stroke 

The diagrams show still another thing tf we take 
tor a standard of comparison tho» npper piston edge 
In tha left of the three drawings it will bo seen that 
in proportion as the stroke Increases the piston In 
its highest position Is at a lower point in the cylin¬ 
der The increase in else of the explosion chamber 
thus effected is such that the relation of the volume 
of the stroke to the total volume always remains the 

At Bret glands the construction of this motor seems 
•mnswhst rompllreted and In fact the cost of «m- 
ttvtfstfM Start he eonaidergty higher than tor the 
mshm suflUns notoft 

V^neew re e.ee 


tn case however the molui is able to fulfill tho 
clalniH made for 11 this tDLrc'iscu cost would be com 
peusated foi by dlbiM using with tho linusmisnlon 
gcai hueh n motor also should !h vciy economical 
in fuel coiihumptlou ami the mechanical eflleltncy u 
mains thioiuluul tlu whole male In constant latln 
to the. length ol Ntioke Anothci nlvintig ol thin 
nuitoi Is tli it the Inter it pressure i action on ihc 
ylindu walls Is icdit<<d fti u minimum When tin 
motor has been mounted In the cm and the. catbtiictcr 
lias belli properly vdJiMcd f i Ihc iltnnspht ric con 
<111 ion than eveiy furthu variation of the nuniher nf 
n \i lul ions or ol Ihi hoiHeimwa will lie effieUd 
mere tv by tlu variation nf the length of stroke Ihc. 
throttle vain will then hi used only when the motoi 
with tho shortest plstou stroke develops more power 


unscientific SeUunite thought Is not determined by 
the subject tlu light of 1 lie subject of science la tho 
univi i hc lls limitations those ot llie human mind 
Wien tin iupturn ot t ship finds Its lKisltion by means 
ol observations with the sextant or when an engineer 
construe Is a ehnaino with the tld of a drawing and 
data known to li correct hi does not engage in sc Ion 
title thought all hough he makes use of oxpolencr 
deviously collected When the compute! in tho of 
flee of tho Nautical Alumnae computes an oellpsc of 
the moon funic lllng it to a see one! of time several 
y ire before tin iiint In Is not engaged in scientific 
thought but 1 b making use of teihntiul skill When 
on the other hand Adxms nnd Lcvcrrkr computing 
the positions oi tlu planet Uranus found thum not 
verified in fact but by the assumption of a now 



Pin 1 —CONSTRlf TION DIAGRAM OF A AO HORN* POWER 4 CYLINDER MOTOR WITH 
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or speed thin the condition of the road demands at 
the moment 

The only IhliiRa which may still lie needttl to 
make the motor pracli ally useful would he an auto 
ninth stalling device und 1 displaceable cam shaft 
ly means of which th motor might be made re vend 
ble In this way the transmission » ar could U cn 
tin lv dispensed with 

Mi Util hHH alitudy e onsti ue ted a model and made 
an Intelisting aoilu. of experiments 



Fid a—DIAGRAM Eli OWING THE POSITION 
OF I HE 1URTN W11H A STROKE OF 50, 
1U OK 1HH M1LLIMETLRH 


The cylinder diameter In this one cylinder model 
(Pig 1) Is 75 millimeters and tho piston stroke can 
be varied between 2> and 88 millimeters In the 11 
lnstrntlnn tlic cover Is removed so that the parts In 
npeiatlon are visible In spite of IU apparent com 
plcxlty every part of the motor can be easily reached 
aa soon as the cover which forms a part of the crank 
case is removed 

There are in the world we are (old by the late Will 
tarn Klngdon Clifford three e lasses of persons In the 
first place scientific thinkers secondly persons who 
are engaged tn work upon what are called scientific 
subjects but who in geieral do not and are not ex 
pected to, think about these subjects in a scientific 
mmm, mi Uetly three whore wort ad thought* tro 


h>|K)thcslb were able to discover the planet Neptune 
they win cuguged in siimllllc thought of a high 
older T hi collection of facto as one collects postage 
stamps or coins does not constitute science In order 
ic have science tbi Tacts must lie fitted into a definite 
histuii in ac c ordain e with a c IhhmIUi at ion on the bulls 
of what we call laws ft is a prcrcqiilsit tor tlie ix 
lsUnce of any aclcnu white ver Ihut we admit that 
ncturr is subject to unlfounlty that Is that similar 
c Ik umatnm cb of similar things will be followed by 
elnillai rmulto The belief that the older nf nature 
Is reasonable* that m that there Is a corn upon deuce 
between her ways and our thoughts md that this 
coirespondence can hc found oul Is scientific faith 
The method of llie indue I lie sciences those that coo 
cern the facts of nature is Hist to observe a class of 
secmingly related facts in older to Und out what they 
havt in common thin If pnsslbl to foim some hypo¬ 
thesis as to their relation then to compare the dif 
ferent eases with the hy|Kithes1s in ord r to sec wbe 
thir it Is Justified When this process his bun sue 
cesafully cairird out wn are able to predict what will 
ucur In given circumstances although these circum 
e-lmccs havp not occurred This is what we mean bv 
discovering a law of nature namely finding a com 
mon proiarty of a class of phenotm na mk h that under 
all circumstances the phenomena which will ensue can 
be described That is what eonstUutes the difference 
lxtwun scientific and teehnlial thought Technical 
knowledge enables us to deal with cases that have oc 
runed before while scientific knowledge enables us 
to deal wltb what has not occurred before 

Mr Fisher, of the United States Geological Survey 
ssye Few coals 1 cm than 14 inches thick are mined 
In a commercial wav In the United Slates but beds 
cnly 8 Inches thick ere mined comtncu tally abroad 
The first English Royal Commission on coal snppllis 
In 1871 fixed 12 inches aa the minlmnm workable 
thickness however many separate beds 8 and 1ft 
inches thick are now worked oommerclgUy In Bag- 
104 .* 
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THE ORIGIN OF THE LUNAR CRATERS/ 


A CONSIDERATION OF THE IMPACT THEORY. 


BY T. J. J. SEE. 


In 8 paper Just iiiiIiIIhHi <1 in the Aatronmnlsche 
Nin till* hit'll No l.lfiT N’civc iilliet I'Ml'l the wilti-l has 
trentrd of (ln> problem of tlie obliquities nl I lie planets, 
from (tie )K)lnt of view of the tuptuic thorny. and has 
shown that Jupltot h small obliquity lias been pio 
dined by the eaptme and it bum pt Ion by the giant 
planet of vaat quantities of satellites mining about the 
bun in planes nearly i-oluc tiling with the plane of the 
planet's orbit It Is shown by < ah illation that If tho 
iiiasa of Saturn were ln< reased hv this process of cap- 
ture till II became equal to thill of .luplter, the 
ohllqulty of Hat uin mm III Ik'i nine as small as that of 
luplter. whence It Is Infeiroil that Jupiter’s ohllqulty 
was once large and afteriwird gradually deslrnjed by 
the growth of his mnss from the rnptuio ol satellites 
moving near (he plane of his orbit ThlH theory of the 
planetary obliquities Is applied to the other planets 
of the solar system, and the ta< Is are shown to be 
In good agrooment with the theory 

.'he origin of the lunar eintcrs has long been a de¬ 
bated question In astronomy, but the traditional opin¬ 
ion dating from the time of Galileo la tlrnl they aro 
volcanic; and this view la still held by leading Investi¬ 
gators, such as Ptiiaoux, of the Paris Observatory, 
and Prof Ebert, of Munich The the6ry that the lunar 
iraters aro volcanic seems to have originated with 
Hooke, 1667, and was generally held till the time of 
Humboldt About the middle of I he nineteenth cen¬ 
tury, however, several Investigators, but especially 
Humboldt himself, and Schmidt, or Athens, bccamo 
doubtful of the volcanic origin of these circular moun¬ 
tains, mainly because the Inner parts of the craters 
wore found to bu depressions, with the central peaks 
below tho average level of the lunar surface A tenta¬ 
tive theory that the craters might lx- due to Impact 
was outlined by Proctor lu 1878 mentioned by New¬ 
comb as a curiosity in 1878, and more fully worked 
out hy the geologist (« K Gilbert In 181)2, hut If has 
never lieen accepted either by geologists or astronom 
era 

After a careful examination of all the evidence. I 
am satisfied that the Impact theory is correct, and 
that the cuirent volcanic theoiv Is not well founded 
It hnppeus that the Impact theory brings tho phenom 
cna of the lunar surface Into henmony with the cap 
turc theory of satellites and of the obliquities of the 
planets, and it will, therefore contiIbule to our 
understanding of the phenomena ot the solar system 
If Jupiter's small obliquity has been produced by the 
capture and ubsorptlon of satellites, the evidence of 
atuh collisions, preserved hy the indentations In the 
moon’s face, becomes bii Important chuln lu the rea¬ 
soning Tor establishing tho processes involved In the 
formation or the planets and satellites The present 
discussion Is restileted to a btief summary, but the 
leader who Is Interested In the subject should be 
referred to a paper on the cause of the variability of 
satellites recently cotmnunhated hy the writer to the 
Astronomlavhu NmhiUhtcn, and to Gilberts import- 



HOW A LUNAR f’RVTKR IN MAHK l»\ A 
FALLING SATELLITE 


nat paiK-r nf 1892 (liulhlin of tho Philosophical So¬ 
ciety of Washington, vol xll ) 

In connection with the formation of these cratera, 
('apt A W Dodd U H \. lint, made several valuable 
suggestIons icsultlng tinm his lutge experience In 
vaiIons kinds of tnigti practice lb tells me that 
wlnn the icHiRttng tin line is not too liHrd, experl 
mi nts with projeetth* Indicate that the i rater will 
have nboul three times the tlI,imeter ot the Impinging 
sin II Accordingly toi tin lunar surface with typical 
ci.ctoiH about slvtv mills tu mss the impinging sate! 
lltec probably had a diauu-tei ot some twenty tnllea, 
about like the planet Run, or the smaller asteroids 
If we wlRh to calculate the temperature of the fall¬ 
ing tiinsR after eolIKImi it is easy to approximate It 
liv the formula for the mei hnntrnl .qulv.ilent of heat- 

» PruHunUil lu Uw antrcmumli *1 tauly ot Uu fiu nil Nuvecnlwr 


0=1 =-- - calories, 

6 X 1MU X 425 8!SW 

Wo find that for a mass of a kilogramme, moving with 
the parabolic velocity of the lunar surface, 2 37 kilo¬ 
meters per second, the result will be: 

[2870]* 

-= 673 calories. 

8339 

If the specific heat of a stony satellite be approxi¬ 
mately 6 2, as in the citsc of terrestrial stone, the effect 
of the total heat of collision would bu to raise It to 
a temjierature of 8365 degrees centigrade nut some 
heat Is transferred to thr moon's surface and a consid¬ 
erable i»rt of the energy Is expended In sinking a 
crater and throwing up a wall about It Notwlth- 



lNDENTATlONN IN A LEADEN DISK MADE 
BY BULLETS FIRED BY (’APT A W I MIDI), 
U. » N., AT MARE ISLAND 


standing this division of the energy, It Is < tear that 
niauy of the satellites colliding with the inoou would 
be more or less melted and vaparlxod. As our moon 
has no atmosphere, the dust arising from such a eon 
flagratlon would rapidly fall as metallic and llthlc 
rain, and tend to rover up the ancient cratera Tho 
condition of things thus predicted from mechanical 
theory Is strikingly verified by observation of tbo 
lunar surface 

It Is found that the Impact theory explains the 
following facts- 

1. Doth large and small cratera, and their super¬ 
position over one another, some being older and others 
newer, as tho case may be 

2 The ficqueut occurrence of small craters on the 
rims of large ones, where they would scarcely arise 
from eruptive causes 

3. The existence of eraters lu perfectly smooth 
plains, as well as In rough and broken regions, and 
the unequal density of tho craters In different parts 
or the lunar surface. Tcirestrlal volcanoes generally 
follow the mountain ranges along the seacoasts On 
the moon (he craters are scattered Indiscriminately, 
except that they are rare In maria, for reasons which 
will hcreafler appear. 

4 The greater steepness of the Inner walls, and the 
great dlaraeteis of the larger craters, which could not 
well be explained by volcanic forces. If It be thought 
that more laiger craters ought to be elliptical than 
arc observed, It may be recalled that, even If tho 
first contact with tho moon produced such an outline, 
the impact of a large satellite would generate enough 
heat and underlying flow to force out the waltB about 
symmetrically all around, and tha Ansi figure would 
he circular like the globular flguro of the satellite. 
Thus rratei s which are, say, ten tlmeB an wide os they 
are deep, ought to be almost circular, while smaller 
craters would he more Irregular one' elliptical, as 
found by observation. This Is because the forcing 
out of the material beneath small craters is less effec¬ 
tive than In the case of large craters, and they retain 
more nearly their original shape of first contact. 

r.. The very flat-bottomed craters, noticed In such 
regions as Mare Nublum, are due to the filling up of 
deeper and more irregular craters with count leal dust, 
or hy melted material, whlrh has assumed a level sin 
face This has nt length become so deep as to leave 
only the walls visible about s level central area, while 
the central peaks have been nearly or entirely oov 
i-rod up 

6. In many cases the lunar photographs show that 
even tho walls are practically covered up; for they 
can now tie traced with difficulty, and merely w a 


faint outline The walla are covered up, especially In 
the- so-called marls So far as one ran see, two and 
only I wo, explanations of these so-called "ghost" crat 
ora aie possible: 1 The deposit ot cosmlcal dust 
Dom the heavens, and from the conflagrations arising 
In the Impact of satellites 2 The partial melting 
down of the walls by the conflagrations, which pro¬ 
duced the maria, bo that ouly an outline ot the original 
crater walls can. be true ed The fact that the “ghost” 
craters oc cur chiefly In thu level maria supports the 
conflagration and melting hypotheals, and this cer¬ 
tainty Is one of tho leading causes But since the 
oarller craters away from the maria also show the 
effect a of age, a« if tending to bcicomo obliterated by 
falling dust, tills latter caiiao also Is at work. Mdre- 
ovrt, the two causes necessarily are related Together 
they explain tho ageing of the craters In the rough 
regions far from the maria, as well aa the burled or 
“ghost" craters In Ihe maria themselves. 

7 This shows that many craters have not only boon 
obscured and partly blotted out by the falling dust, 
but also that a countless number of these objects have 
been permanently burled by thu process of deposit and 
conflagration. The so-called soaa are areas once made 
level by melting, in whlrh few recent craters have 
been formed. The seas of tho moon appear to be 
singularly level, and thlB can only point to terrible 
Imparts at uonie tlmo in tho past, by which those 
whole areas were bo fused that pretty much all In¬ 
equalities of ltivol dlsupiieared. They have since been 
covered with a layer of cosmic dust, but have suffered 
relatively few large Indentations. They generally ap¬ 
pear dark, because the surface la nearly lovel, and tho 
sun's light when reflected la but little scattered and 
seldom so directed that the beam from any consider¬ 
able part of I be Burrace pnosoa near the oye or the 
observer 

8 If this view be correct, It also Indicates that the 
whole moon was formed by accretion, and that the 
surface never did experience true eruptive phenomena, 
such oa wo observo on the earth 

9 The interior or the lunar cratera ta generally 
below the level ot the surrounding normal aurftffcc. 
and this cannot well be- explained except by impact. 
Volcanic- eruptions could not well produce depres¬ 
sions of tho crater basins 

"The bottoms of many of tho craters are very deep¬ 
ly depressed Inflow the general surface of tho moon, 
the inti rnal depth being often twice or throe times 
Ihe external height" (llerm-bel, ''Outlines of As¬ 
tronomy, boc 430 J 

This remark of Hlr John Herachel’s shows that 
decided depression of thu basins 1 b common to all 
craters, both those with rims and those without It 
ta almost Impossible for volcanic- forces to produce 
Bueh a result One or two Hawaiian volcanoes aro 
the only depressed craters on the earth, and they 
aro recognized to be exceptions to tbo general rulo of 
elevation characteristic of our planet 



HOW SOFT MUD IN INDENTED BY FAUJNU 
RAINDROPS. 

in it ta evldont that the cratera have not been 
produced by ihe removal of material from the center 
and the piling of It up to raako the surrounding walla; 
for In probably tbree-fourtha of tho caaea, aa Prnr 
H, Ebert has shown, It la eaally proved by calculation 
that the volume of the excavation exceeda the volume 
nf the material contained in the wall Thla remark¬ 
able volume relationship would be explained If the 
matter beneath the crater were compressed by the 
force of tmiiact, and only a part of It and of the falling 
satellite forced out to form the surrounding walla. 

It Tho shorter streaks radiating from such centers 
as Copernicus and ArisUrehuB are easily explained, 
It is sufficient to suppose that the collision waa bo 
lorceful that matter was scattered far oat la all 
directions, and perhaps heated to fusion In the 
proreas; yet, aa the moor baa no oxygen, it did not 
burn and blacken aa meteoric atones do in fall In | on 
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t Lie earth, but hltnplv took on a fused aurt glassy 
aspect which by reflection gives ttu bright n< sec of 
the shorter streaks rullailng from 1 ye ho and Its as 
locUtes This explanation was given by Mi Whrde 
mann, of Washington D C many years ago In a 
letter to Dr R A Gould hut it stems to In but lltth 
known to astronomers 

18 The long rays from crate ix, such as Tyrho aie 
similar optical effects of glassy material falling on 
walla of tratera lying nearly In u slialght line and 
radiating from this center lhis Is shown by the 
photographs Any crater which had matter ejected 
from It radially In the process of foimatlon will 
have a system of rays duo to the effect or tlx sunlight 
on the higher elements of the surface traversed by 
the rays running from the crater us i rentet 

13 As the moons force of gravity Is feeble the 
vapor and metvllie and lilhle min due to itnpmt might 
be carried hundreds of tnlles and these streaks dm 
to material falling on lorrugations and lldges might 
extend out from the ciatms for a c (insider eblc dls 
tance and sometimes appear to lie prolonged by <oln 
cldenra with other crater walls nr ridges 

14 The craters which am simple depressions with 
out sensible walls ate to be i xplalned by the coni 
paratlvn looseness of the mate Hal of the moon s sur 
fare layers which allows the miss to yli Id downward 
without throwing up mue h of n wall about the dc 
pit salon produced 


Hu piOMfesalva tailing nr eosnile »1 dust In n i I still 
woild devoid of tain or nthc i metonrologie il disturb 
•cnee of uny klhd 

20 At u ro degree eeentlgicde the maximum mole 
eular velocities of the atmospherlc gases are found 
by Dr Johnstone Htoney to he as follows Oxygen 
I X miles nitrogen 2 0 water vapor 2 > helium r 
hvdrogm 7 4 these values usually derrense with 
the fall of temptlaturr but the mndtflcatlnn thus nils 
lug Ih not vtty cunsldetabU fm smalt changes 

21 Now at the surface of tho moon the patnbolf 
veloeity Is 1 miles (2 11 kilometers ef A \ 

I HI) and there tore none of these atmemph il 
gases can be ntaintd l'or although we do not know 
the moons tc mpeiuture veiv are it rate ly it would s cm 
that during the lumr night It must appioaeh th abxo 
lute zero while dining the day It ainot well ex t l 
the boiling point of w iter Accordingly the above 
cables ate not aemeibly all nil by the eidmissil I 
variations of tempirnturc 

Olmeivattons on the lefractlona if soars u e il 
tated by the moon prove that if any sensible atinos 
phi re exists at the lunat suifiee It docs not exceed 
I 1000th part of the density of the terrestrial atmos 
phe re We may therefore eonelude that no sensible 
itniospheic 1ms ever existed upon tlio moon either 
before ot since tho captnn by the earth but that 
the vaiHirs there alining have longealcd Into dust cu 
mihluutlv esinisd into spate 


Jin 

Hie le e (c ■ n pc i aim Mill w mid piodu fusion oi 
nick l\ n when radi i i He Miihtiiins ait consul 

ncd the i erne lum n I tl siuu n unite (hut in the 

slew and almost msenmtl lev I intent e>r the moon 

hy aeiitlon enough but) pi die gem ml fusion 
i iilei tint, hive Hltscn 

Aeiordlnglv we mac dismiss Hi Id uileanb thcoty 
once for all as false and ml I i litis, and may look 

upon oil sale llite rh e 1 ntt uel limit wlibh presents 

to us the m fct lasting and i mvln Ink cud nee ot 
th piocesses or (upline mil n i Item hy will h the 
lie iv nly Indies ait foim d 

Th sir ngth of the l r s lit argunii nt re guiding 

Ihe origin ol tl luim c rat rs do s nut ust on one 

i lass of |h aonii an ale at tail m sc vital distinct 
eliiHHis of ph nonuna which ar ill hatmoiil/ed 
among th ms Ives cad hi night into ae ord with the 
a ceasurv | m hk s f ilenitniv gi iwth Mine 
wealds f mi In a lull It tillovH tint impaets will 
i s mb i in I Hi ii in h fi < shows the 

1/ I then misses Iv III* l r Itilpilltlri w hi h thus 
thiow an uni xpe tc 1 light n n th state of tin solar 
svsttni In Hi least 

*1 h vhi lability ol the silt lilies of lupltei and 8a 
tain phe tom It bally lave stlgali U li\ Outhnhk In 

A \ 4IP and \ \ 4(1 *K fnil cates that they too 

bav nuu In e m ring their snrfa s due to collisions 
as In the ins ol Hu moon lei as obsuved from 
a distance the me in also would he vuilalih nccordlng 
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IB The clefts are paths cut hy glancing sale Hites 
which thus leave a straight or curved line nccordlng 
to the nature of the surface nnd the resistuncc and 
rebound. Photographs confirm this origin or thn 
clefts and show that they am uot (racks but actual 
cuts sometimes more than a hundred miles In 
length 

lb Rills are cracks or offsots along walls of uaters 
which often are mom or less hidden by laut deposits 
They pursue In some cases an trregtilar course and 
often may be due to settlement of loose material as 
In landslides on the earth 

17 Changes In the aspects of a crater due to caving 
In sett lament etc ate always possible but to be en 
tlrely certain that the change Is real the itlurainatton 
has to be exactly tho same at the two epochs which 
l« seldom possible If the suspected changes are real 
photography will eventually establish this fact 

18 The coveting up of ancient cities on tho earth 
Is due to deposits of waste, rubbish and dust trace 
able to meteorological causes connected with the at 
mosphere such as sand borne by the wind from the 
desert, ate On the moon however there Is no atmos 
Phew sufficiently dense to carry dust and it must 
therefore, be scattered by Impacts and by direct do- 
•osnt from oelesttal space Tho fact that tho older 
'raters are visibly covered np. Is s tangible proof of 
tbs part played by coamloal dust In the course of ages 

l* The different degrees at obliteration shown by 
tbs various lunar craters ts an Impressive witness to 


2 Tli< cosmical dust that falls upon the m«ou 
then (on encounters no atmospheric icslstanee but 
plunges headlong agolnst t’« lunar surfaec Anv 
vapor due to the foi « of collision quickly coiIh and 
Is If II cci ictcuses Into solid particles precipitated 
an dual and tow he re anioui ts to a |x rimiu nt loud 
It tt ii mains inn gas the nolecules grultially escape 
into span * 

24 If now wo con ,uiro the lunar photographs with 
the ace ompnnylng Imprints made by raindrops and 
hy bullctc fin'd Into a leaden disk as a taiget we shall 
notice the mewl remarkable slmllailty In tho two cf 
frets The raindrops however arc all fluid and 
leave only saucer shaped Imprints and no central 
peaks wl create tie leaden bullets and stony Batcllli s 
Indenting the lunat surface would necessarily leave 
rential peaks In aicordanee with observations Thus 
the moons surfate ean be nothing but fragments of 
lock filled with fintr dust and it Is evident that It 
has never been molten ss a whole and has nrvet 
shown true volcanic activity aa known upon the 
earth 

Tho last conclusion Is confirmed from another point 
of view by an exact calculation given In A N 4017 
p 845 showing that the total gravitational heat of 
condensation of ths matter of the moon would raise 
an equal mass of water through only 408 degrees 
centigrade It Is there pointed out (p 348) that 
the development of such a small aibount of heat In 
the course of long ages would not at any time give 


lei the extent of the maita nn the side toward the 
sun I istly the mat he math al argument regarding 
th* capture of the satellites and Hu uiocn 1 h c liflrmed 
hy Se luxate is obsn vat tuns 17XM7I showing that 
the id uk t Venus rotate a In * Iiouis 21 minutes 
lor il Venus has that pi ilod Hi earth neve i could 
have rotated fusiei than at piesenl and the moon 
neeessarllv would be a captur d planet There ts 
round ilao to he a thcoiclleul meson why Venus 
ought to rotate faster than tl eaith ho that the c l|i 
turc of th moon Is coiifliin cl both hy ihc observe 
tlons of Venus and bv ninth math al thcorv and Hi 
oilgln of tho luner cinters bv Impmt Is a necessary 
orollary to the cnptuit rhcoiv of satellites 

I S Vaval Ohseivatory Man Island Cat 

Inn patent recently Imiic cl to Dr ( I’ Stclnmctr a 
dcs rlptlon Is given cT a machine having Inlerpolos 
without winding which op«rates sparklciesly lhc aim 
aturc of the machine Is of the c lone el e oil ivpe provided 
with both a commutator and colli dor Hugs The ar 
rangement for opeintlon ts such that ih mm f of the 
current entering bv wav of the collector rings Is 
girstcr than that leaving hv wav of th commutator 
and the excess in m f serves foi exciting the inter 
poles to the extent required for stinkless omration 
This result Is obtained wbcu the machine receives all 
of Its power over tho milt e tor rlniw and dc livers onlv 
a part over the commutatoi the re tnnlnde r being utl 
lined mechanically at the pulley 
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CHEMISTRY IN THE LAST FORTY YEARS/ 

A BRIEF SKETCH OF ITS REMARKABLE DEVELOPMENT. 

BY W. NERNST. 


At,moron in principle physlrs nml chemist ty follow 
Hip same nuthodH and look inwuttl a (oimnon <<nd, an 
end which, an lli-lmholu has ho Rpily described If for 
physics, Is "To aHM'it by the logical forniH of laws oor 
Intellectual mn*-ti rv ovei nature at And a stranger to 
us." neve rtlielehs I lie dlverHity of the problems and 
tnelllilue bun In practice neiesBlratcd a separation of 
the two brain hen Consequently the energies of the 
lhyslelst and chemist have been expended almost en 
tlrely on s|>eelal problems In their own fields of re 
search, and ns a result a targe boundary region be 
tween the two si lentes remained neglected for a long 
time Only In the period of Mini whl«li this sketch 
ccivets hut, there been any lively Interest In physical 
and them otic al chemist ty 

No one will deny that, os tar as any theoretical mas 
tery of matter Is concerned, physics has not for a long 
time made not Ih even now making any advances 
Why this can not be otherwise Is easy to understand 
The physicist often needs relatively only a very small 
amount of material In woik on to derive Immediately 
the fiitidumenlul theoretical laws of tlie sublect which 
he la Investigating. For example, It Is only necessary 
to know the density nr atmospheric air at a single 
Icmperalure and a single pressure to develop pliysleo- 
mathematic ally by the sole aid of the gaH laws and the 
principles of the theory of hoat the rulct or sound vi¬ 
bration, and from that the fundamental principles of 
acoustics gcncrully How different and how much 
mote difficult are the problems which confront the 
chemist when he attacks the studv of atmospheric air, 
whether lie attempts to determine Its composition down 
to the last particle ot whether he Investigates the ro- 
markable and complex equilibria which obtain at high 
temperatures 

Chemistry lo-duy can boast of a set of theoretical 
principles that do not suffer In comparison with those 
ol physics What a mass of cx|icrlmental mate-rial Is 
set faith In the table of sfotnle weights What quantl 
tatlve facts can the tuun of sc ience draw forth from Its 
figures, such os composition, Sls-eWe heal, vapor dens¬ 
ity, lowering of the freezing point, and the like of In¬ 
numerable substances. What ean he not forecast by 
the aid of general analogy. In the way of physical and 
chemical propc rtles of many other kinds when he calls 
to his aid that happy artifice, the lierlodlc classifies 
tlon The very fact that such uti abundance of ma¬ 
terial has bei n brought together necessarily Increases 
many times Its Importance after it has once been suc¬ 
cessfully classified 

The theory of the constitution of organic combina¬ 
tions furnishes n good example of this fart. In a Bbort 
lime, when the organic cumpounds gathered together 
In the new edition of lloilstetn's handbook, which this 
soclpty has under preparation, are published, we nhall, 
I have been told by the editor, be tonfrnntetl by more 
than a hundred thousand structural forinulie It Is by 
the aid of thta theory of organic couslIluHon that a 
great part of (heso combinations have ta-en worked 
out. and It !b only by Its aid that It has been possible 
to describe and classify this stupendous amount or ma 
terlal. And If one finally considers all (he information 
the Initiated can read out of Ihe structural formula* 
and considers the mass of expetlmenla! data that often 
had to Ih- obtained to establish even one of (hem, be 
realizes (bat In the quantity or expetiniental facts logl 
tally constnud and classified, the doc nine of the con¬ 
stitution of organic combinations stands at Ihe head of 
all theories that the human mind has t - ncelved 

Another effect of the development of chemistry from 
the theoretical point of view la that already In a great 
many rases thooutlrnl and < xpet Intent al woik can 
hardly ta distinguished, so Impregnated with theoiy 
have- most of the- brant lies ol chemistiy become. Con¬ 
sequently. It Is tnv task today to givp not a general 
view of the whole of theoretical chemistry, but merely 
of that pnrt which may ta called phyalcal. 

In the first part of this sketch the relations t let ween 
physical ptopertles and chemical constitution will be 
tom lied on, a subject which formed Hie principal field 
of rcseurch for physicochemical work In the latter half 
of tin ih-iIchI we are considering The description of 
thta work will be \c-rj much facilitated by an adher¬ 
ence to a Systematic mode of classification, according 
to which the properties of substances arc divided into 
tlnec- groups. 

There is. first, tin menaurenient of those accessible 


• A eld it-wi In for* the (•efTcimi Chemical Worletv at the e-elebndlna of 
the furtUth unelTetaary of tic e-isktv Wn.itwr Ilth 1107, TnuwUtwt 
In th> sncllhxcnilan Jiwtltiellnei's enicennl report from Ik-rlrhU d« Drat- 
arhen I’httnlMben Ovssfics-hnri, Jalirgang ml, Ueft IT. 


quantities which render possible the Immediate dcduc 
tlon of the values for the molecular weights, and 
which may be briefly designated as molar properties. 
Among these, as Avogadro has shown, the vapor dens¬ 
ity deserves a plate in the first rank, but tl has been 
left for the new epoch, by the aid of the direct and 
Indirect methods of measuring usmnttc pressure, to 
throw an equal light on the ruoleculat weight of tiU- 
solvod substances. In tho determination of the mole 
c-nlar weight of liquids the value* of the temperature 
coefficient ot surface tension has been of tlu- greatest 
assistance, the heat of vaporization, the critical con¬ 
st an Ih, the curve's of vapor teiiHlon and a series of 
othet values, ulso furnish more- 01 Iphh sure means to 
the- same end. 

All of these methods, with complete accord, lead to 
the conclusion that most substances, for Instance the 
saturated l-ydrocarbons, possess the same molecular 
weight In the liquid state os tn the gaseous condition, 
lmt that a number of substances, like tlu alcohols and 
espee tally wntor. are mote or less highly polymerixed 
in the liquid condition Hut what 1s the degree of 
Iccilynierlzatlon In each particular c-urc? What equllih 
rlum 1s established In these pure llcpildH? These inter¬ 
esting questions unfortunately still evade any exact or 
quantitative solution 

As the most Important results of these new methods 
ot determining molecular weights. c*B|teclally of the 
osmotic method, we niav mention first the Ingenious 
theorv of the existence of colloidal solutions as an In 
termediute stage between hue solutions and merhani 
cal suspensions, and then the- more definite conception 
of the Ion to which we shall teturn later 

A second series of properties are those designated 
tinder the name of additive properties. Any such 
proiierty of a combination ta the- resultant sum of the 
projvcrtlps of Its constituent*' To nil appearances this 
ta a very simple rule, but at the hsiih time It 1. lmpok 
slbla to form an> idea Irani It uh to the slue and 
structure of the molecule. Among those- properties we 
inay note, besides tho molc-rulnt volumes of liquid or 
ganlc compounds, molecular refraction, magnetle rota 
tlon, heat of combustion, and tin* critical coefficient 

A Ihtrd series of properties depends not only on the 
nature of the atoms which t-vlst In the molecule, hut 
also on their arrangement in the molecular structure; 
accordingly they are designated constitutive projM*rtli*a 
Thus the molecular refraction of hydocatbuns depends 
not only on the number of hydrogen anil carbon atoms 
present, but also on the existence or nonexistence of 
multiple bonds between the carbon atoms 

From thta we derive a v< rv Important result; we 
may attribute to the double bund a determinate 
amount of refraction and take into account with a 
high clegieo of approximation the Influence of Its con¬ 
stitution, by .t return to the additive mot hod 

Frequently curtain properties appear only with a 
liartlculnr giouplug of atoms In sue It case ll 1s a 
qualitative Mile of the highest value that, Inversely, 
from the appearance of thc-ae propel ties we can prodi 
cate the existence of these definite forms ot coinhlna 
tlon. Tho classic example of Ibis type 1s afforded bv 
the power of optical rotation In carbon compounds, 
which 1s dependent on Ihe existence of one or more 
asymmetric carbon atoms (or similar nsymmotrlc 
structures) In the molecule 

In the same way tn these organic compounds one 
can discover from Ihe appearance of c-olor, or more 
exactly, from the appearance of certain characteristic 
absorption bands, as well as of fluoruscenc-e, the exist¬ 
ence of particular groupings In the molecule To Ibis 
same category of properties belongs hIso, In the largest 
sense, electrolytic conductivity, which Indicates the 
existence of free Ions—that ta to ssy, the combination 
of elements or radicles with electrons, and lastly, the 
appearsnrp of the maximum value of 5 3 for the ratio 
of Ihe specific heals of a gas is. aecordlng to the kinetic 
theory of gases, an Indication of a monatomic Mtate, a 
rone luslon which, as ta generally known, was first a|t- 
l Hed to a mercury vapor, and which In rerent times 
has tieen of Inestimable service tn the determine 
tion of the atomic weights of the argon group of ele¬ 
ments. 

In the last analysis all these properties are probably 
constitutive also, and their Interpretation as either 
purely molar or purely additive ta only a more or less 
rlose approximation. Often, even In ths regions which 
have already been cleared up to a great extent by the 
additive method, great disunities have appeared upon 
a more careful Investigation, f should like, therefore, 
all the more to place before you a special ease where 


the theory seems to reach the greatest exactitude. 

We have succeeded in reducing to exact terms tho 
gas densities which for a long time afforded Ihe only 
means or molecular weight determination On acrount 
of the variation from Ihe laws of perfect gases, whteh 
all actual gases show. It was natural that a method of 
approximation should be developed In our epoch, 
however, we have learned with tho help of van der 
Waatas equation, particularly by uBlrig compressibility, 
to reduce all gases to the Ideal gnseoua state and 
thence to deduce the exact relative values of molecular 
weights 

From these reHults, two ends have been attained 
First, it has been proved that the most Important of 
the theoretical laws that we possess, Avogadro’s rule. 
apiH-ars to be mi Infinitely exact natural law; and sec 
ond, a new method, purely physical, of determining 
atomic weights has been acquired which can stand 
comparison In exactness with tho methods of analytl 
cal chemtatty, but which 1s limited naturally to the 
rases whore Ihe density of comproMilbillty of a cheml 
ially pure gas con be determined 

The* problem, however, of rcioneiUng experience and 
theory In tho case of some other phyalcal properties, 
as successfully as In thta example, seems still far 
from solution In general the exaetneHs and conse¬ 
quently the reliability of theoretical Itealment have 
l»een inorp striking in connection with Ihe theory of 
corros|M>ndlng slates which we shall now take up. 

In (he theoretical consideration of natural processes. 
It has genet ally been considered necessary to take ac¬ 
count only of very small variations of the system 
under observation, a variation of any extent caused 
so many complex accessory phenomena that It was pos¬ 
sible for the mind's eye to follow them Thus in theo¬ 
retical physics we see the quintessence ot nearly all 
theories tcprcscntcd by a differential equation, that ta 
to snv, bv n mathematical formula which has to tin 
with only Infinitely small vuitalions The establish 
mc-nt of a differential equation (assuming, of ronrse. 
that It can be Bolved t has a symptomatic significance In 
a science since Its employment proves that the region 
of corresponding phenomena has been carefully con 
sldered. It woh, howevpr. by a rare and fortunate 
rhancc- that Ihe law of mass action waH estahltaliod In 
chemistry some forty yeors ago 

I rec all very vividly the great surprise I experienced 
when for the first time a differential equation appeared 
to me tu the study of the speed of reaction of Ihe sa- 
|K>nlflca1lon of ethers, especially when 1 discovered 
how beautifully the Integral of thta equation was eon 
flrmod by the facts. How many Inconsistencies, how 
many Irregularities, and how many values depending 
on all sorts of conditions appear at first glance in 
ehemlc-al phenomena’ Nevertheless tho law of mass 
action shows us that, if we disregard the secondary 
phenomena of suih* maturation and the like, If we main¬ 
tain a constant temperature, and If we consider a 
■ lie tpli ally homogeneous system, we will have to deal 
with phenomena very clearly defined and calculable 
with malhetnatleftl precision. 

The law of mass action furnishes at the same time 
the law for sialic and kinetic chemistry. It gives ns 
the outlines not only for the experimental Investlga 
tlon of chemlral equilibrium but for the speed of 
rhemlcBl reaction Therefore I can cite as the most 
tmportaui result of the last forty years In this field 
the fact that uot only are we In possession of the laws 
of chemical equilibrium and the spoed of reaction, but 
above all we can classify a great many experimental 
fuels as logically following tho law of mass action. 
This law, hb T have stated, ta of tho most general ap¬ 
plication. but experience.* shows us that general theories 
aro not very profitable. Accurate results are never 
obtained except by fortunate specialisation. 

Organic chemistry, characterised by the Inertia of 
the bonding of tbo carbon atom, furnishes a vast field 
for the application of kinetic chemistry, while the so¬ 
lutions df celts. acids, and bases which are character 
I zed by the practically Instantaneous nature ot a cer¬ 
tain category of chemical reactions offer an almoat In¬ 
exhaustible series of chemical equilibria. 

Here, however, the law of electrofytlc dissociation 
c nmes to onr aid, a law derived. It Is true. In principle 
from experiments on the elect rle conduetlbUlty of di¬ 
lute saline solutions, but which waa first put on a re¬ 
liable experimental footing by the oamotto method of 
molocular weight determination. 

The importance of this doctrine extends far beyond 
the field of chemistry proper. Briefly described, its 
application to chemical processes consists la tbs Hud 
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that It allows an exact application ot the laws of static 
chemistry to characteristic aqueous solution* and 
through these to the reactions of ordinary analytic 
chemistry. 

The later refinement of this doctrine has resulted 
in a very detailed theory of equilibrium in dilute solu¬ 
tions, and in particular In the proof of the fact that 
when, for a certain solvent, the coefficients of dissocia¬ 
tion and solubility of those electrically neutral mole¬ 
cules which are composed of several combined ions 
are known, tbe equilibrium In this solvent can be cal¬ 
culated; and if the coefficients of distribution are 
known, tbe equilibrium In any other solvent whatever 
can be derived with equal facility 

On account of tbe simplicity of the gaseous state 
we should expect that thu law of mass action would 
be particularly profitable In reference to this phase 
But It was found that at low temperatures the speeds 
of reactions. Uku many of the reactions of organic 
chemistry, were generally very small. At high tern 
peraturea, however, equilibrium wna established as In 
Ionic reacllona almost instantaneously But In this 
simple field there are, at the lower temperatures, dlffl 
eultly controlled ealalyttr Influences, and at lhe high 
temperatures Inherent experimental difficulties place 
themselves In the way It Is nevertheless to be hoped 
that In this field of gaseous reactions whh h investl 
gators are now eagerly attacking from different points, 
a wealth of material and a corresponding theoretical 
profit will soon be forthcoming 
in the application of thermodynamics to chetnieal 
phenomena Ilea another field where the methods of 
theoretical physics have been fruitful There too, the 
first great steep In advance was taken almost forty 
years ago The work I allude to Is that particularly 
Important proof that the chemical Ihw of mass action 
should be recognized os a direct application of thermo¬ 
dynamics, which Is found In volume 2 of the transae 
(Ions of the German Chemical Sue lety 

Among the further results obtained In thla way T 
should state that the aid of thermodynamics alone has 
made possible the close and e xhaustive' study of hetero¬ 
geneous equilibria, partleulaily those where mixtures 
of given concentration (not only dilute solutions) enter 
Into the equilibrium For special cases of heterogene¬ 
ous equilibria there comes Into play the so-called 
■ phase rule," which expresses In principle that In 
every ease fixed (stable) equilibria correspond to given 
conditions of temperature pressure, and concentration 
Thla rule Is therefore rather a reliable formula than a 
theory proiier, and that Is why from many sides we¬ 
ars warned not to exaggerate Its valuo. More Impor 
tnnt from a theoretical standpoint is the demonstra 
time In c-hcmlc-al compounds of two sorts of stability 
One Is the apparent stability which la chnracterlred 
by the fac-f that Its speed of dccomimsltlon Is very 
slow (examples- Nitric oxide, hydrogen peroxide, and 
most organic compounds) and the other, the true stabll 
lty, which Is characterized by the fact thnt tbe equi 
librium de(iend* on a quantitative formation of the 


substance considered apart from Its components 

Electrochemistry and photoc. humlstry arc governed 
by laws closely related to those of thermochemistry 
Although the study of the latter of these two fields 
has presented, up to the present time, great difficulties 
in the way of theoretical investigation, Faraday's law, 
which ostabllshi-s the proportion between chemical 
transformation and the quantity of electricity passed 
through a system In a given time and which thus 
makes possible the calculation of the eU-etrlc energy 
necessary for a given change, has provided an a<< urate 
foundation for the application of thermodynamic h to 
elcrtroc-hemlstiy Also, by continuing the special ton 
ceptlon which gave rise to the theories of osmotic 
pressure and electrolytic dissociation, a simple tom op 
tion of the electrochemical pron-ssra has been develop¬ 
ed. It has at the same time bet oni<- apparent that 
electrical fortes unquestionably play a great pait, not 
only In elcrtro>-ht tnlcnl phenomena, but nlso In msny 
purely chemical rear t long 

Thus wo aie bt ought to the problem of the nature 
of chemical forces. Although tlilH question does not 
lerhaps possess the fitndattp ntnl Importance that Is 
often attributed to It nevertheless it Rhould be briefly 
tonsldered It can be treated here Ht111 more briefly 
lieeaiiRP we are obliged to admit that during the period 
under consideration there has been no nnswer to this 
question whlth really tells us nuylhlng more than we 
can see with our own eyes It seems reasonably t-t-i 
lain that we should admit the existence, not only of 
electrical and therefore polar forces, hut of nnu|>o1ar 
natural fortes somewhat of the nature of Newtonian 
gravity. When fluorine and potassium unite to form 
a salt, the colossal affinity between the two elements 
depends at any tale In putt on the affinity of the fluor 
lnt for negative electricity and of the potassium for 
positive electricity, but when we Hnd in the ordinary 
nitrogen molecule two atoms of nitrogen united In a 
combination, pc-rhapa of equal stability. It would ap¬ 
pear that In the case of bh complete an Identity as 
presented bv two atoms of nitrogen the action n. polar 
forces should be entlr !y excluded The fact that polar 
and nonpolar forces always act simultaneously In the 
piodiKtlnti of chemical combinations Is the principal 
reason why Investlgaton have not yet been able to 
falhont the nature anil the law oi chemical forces, and 
is responsible for the fact (hat the Investigations have 
not yet gotten away from a consideration of the linl- 
anee of energy 

There Is no need of entering here luto that mooted 
question which has been brought up many times In 
physical chemistry, the question of the supremacy of 
the thermodynamic or the atomistic theory. This Is 
perhaps nearly aa Important ns determining whether 
Schiller or Goethe was the greater man, and should 
be unswered In a like manner. We should rejoice In 
the possession of two n-sotirrPH so liowerful and al the 
present time so Indispensable for scientific thought 
The chronicler should, however, make note of the lact 
thnt most ot the modi rn results In the domain of ph>st 


cal chemistry have been obtained by a bappy combi 
nation of thermodynamic methods with molecular 
theories, such as the creutors of the modern theoiy of 
heat have followed In devoting most of their work to 
tin- development or the alomiHth Hide, particularly of 
flu- kinetic- theory 

Thermodynamics hnd IIh origin In the methods of 
mathematical physhH The atomic theory, on the con- 
ttary, owph Its high stBt. ni [Mifeitlon ct-peelallv to 
chemical rescanh W* should rc-gsid as a result or 
the latter the application of the atomic theoiy to the 
sclc-uce or electricity which bus la-gun lo develop a 
chemical tlu-oiy of electricity Thou* arc- many ren 
tons for lM-llcvliig that the two forms of electricity arc- 
comiMibcd ol utmost Infinitely small particles, each 
Identical with the other, called "electrons" Conse¬ 
quently. fic-c- Ions should be Interpreted oh (oinhlna 
ttons bet men the elements or radicles and the elei- 
Irons, to whlih the laws of constant and multiple pro¬ 
portions npplv and which likewise an- governed by the 
theorv of v.ilincc Wi must limit, however, this brief 
ltjclhutinn of how th< atomic theory b> such a marvel 
ous enlargement of Its horizon, has put a number of 
physical and chemical processes In an entirely new 
light, and end wlLh a few words on the radio-active 
emanations whose exibteuee Is mads dear to us 
through I lie eh-ctron theory. 

The effects of ihls ladiatlon, according to the pre¬ 
vailing theor>, are mused by the projection of elec¬ 
trons either In a free state or bound up with matter, 
and whose existence Is most easily determined by the 
clcctrom-ope. These vpry recent researches have opened 
to us the new world of radio-active substances For 
sensitiveness this met hnd of research Is often superior 
even to special analysis Ah an example 1 may men¬ 
tion the fact that according lo the calculations of a 
young Investigator In this field. If a milligramme of 
radium C were dlvldi d among all the people living on 
the earth (about two thousand millions) each one of 
them would possess an amount sufficient to discharge 
live electroscopes, sufficient to enable him to study 
(with a sufficient experimental accuracy 1 the most 1m 
port ant radioactive properties of each element 

The extreme sensitiveness of this reagent for radio 
active ru but an ci is has ts-en the only factor which haa 
permitted the discovery of several radlo-acllvo ele¬ 
ments which hnd heretofore escaped notice because or 
their very small quantity or because of (he brief period 
of their existence (In the senso of thp hypothesis of 
atomic decomposition). 

It Is often easy to write history, but It la always 
more dlfflc ult to learn anything from tho history after 
It Is written If I dare make a modest attempt in this 
direction. I should Hay imrlmps that tho chemist with 
Buch a mass of material to work on Is destined In the 
future to prepare new compounds and to study the rone 
tlons of those already known ns in the past, but that 
the methods of expcilmeutal and theoretical physics 
will be more and more railed Into requisition to supple¬ 
ment purely c hemical research 


CONVERSE Or THE PRINCIPLE Or 
ARCHIMEDES. 

By F. 0. Van Dyck. Rutgers College. 

Tnr type ot balance with bucket and plug employed 
for Illustrating the principle of Archimedes may be 
used, In conjunction with a platform balance, for simul¬ 
taneous Illustration of the converse of that print lplo 

Referring to the figure, let the beams of both bal 
anees be made horlxontal by counterpoises before the 
plug Is Immersed, tho bucket being empty. 

Then lower (ho plug Into the vessel of water, step 
by step, balancing up oaoh time by transferring water 
from tho Jar to the bucket This process Is perhaps 
ramlhar. 

The following simple exixirIntents arc founded upon 
tho convene of tho principle of Archimedes. 

No 1. 

Upon one pan of an ordinary platform balance place 
a vessel containing water enough to submerge a body, 
the specific gravity of which Is to be determined. 
Upon the other pan put any convenient counterpoise 
to make balance arms hoilxontal A body denser lhan 
water, say a piece of Iron, Is suspended by a string 
and lowored Into the water until Just submerged Then 
put weights on the counterpoise to make tho beams 
horizontal, and note the sum of these weights aa W. 
W la the weight of the water displaced by tbe iron. 
Nsxt lower tbe Iron until It rests on the bottom of the 
vessel containing the water, slacken the string, add 
walghta to the other side until the beams are horl* 
sontal, and pnt the total of the weights as VT. W is 
the weight of the Iron "In air" (for the Iron might 
lie o« the pan outside of the vessel of water without 
altering W'). Hence the sp. gr. of the Iron la W'/W. 

No. 2. 

An te No. 1 except that a body less dense than water 
ta naed; say a block of paraffined wood. Float It on 
the w*t*r and make the beams horlxontal with weights 
summing up to W. W Is, of course, the "weight In 
nil** of the block. Stick a. needle Into the top of the 


block, and puHh It down under tho water, adding 
weights to those already on the other pan until bonms 
are horizontal, noting the total of the weights as W' 
W' is the weight of a volume of water equal to the 
volume of the block Hence W/W' Is Ihc sp gr of tho 
block 

No. 3. 

Balance, vessel of water, aud counterbalance, as In 
Nos I anil 2 Suspend i large glass stopper or other 
body denser than water, by a string and submerge It 



In the water. Make the beams horizontal with weights 
summing up to W, which Is the weight of a volume of 
water equal to the volume or Ihe stopper Then sub¬ 
stitute for tho vessel or water a vessel of another 
liquid, say kerosene, and counterbalance It. Submerge 
the stopper in the kerosene and make beams horizon 
tal with weights amounting to W' W' is the weight 
of a volume of kerosene equal to the volume of the 
•topper Hence the sp, gr. of kerosene la W'/W.— 
School Science and Mathematics. 

Aooordtng to a contemporary, ferro-t Itanium rails 
were laid on October 7th. 1908, on Kessler's Curve, on 
the Cumberland division of tbe Baltimore A Ohio 
Railway. Tbe curve carries heavy traffic, Is of 9 deg., 
with 6’fc-tnrh superelevation, and Is laid with 90- 
pound rills In order to reach s comparison, both 


pluln Bessemer rails containing n.V. per cent carbon 
and titanium rails containing 0 49 per cent carbon 
were laid When the last diagram was taken on Feb¬ 
ruary 12th, ISO!), the wear, according to a paper by 
Mr Charles V Slocum, before tbe Railway Club of 
Pittsburg, was 4 1R pounds per ynrd for the plain 
Bessemer and 1 4fi pounds for the treatod or titanium 
rails The former “flowed" badly nnd showed ex 
«esslve wear and the usual Indications of segregation, 
while the titanium rails gave evei-v indication that 
the steel was perfectly solid and homogeneous. 


THE SIX HUNDREDTH ANNIVERSARY 
OF THE TURRET CLOCK. 

Tire following 1 b reported from Milan The six 
hundredth anniversary of Lho turret clock has paused 
unnoticed hero. In Ihe last days of December, 1309, 
the first turret clock was erected In Milan on the 
tower of tbe San Eustnrglo. For many yearn thin 
clock was considered a man clous piece of work, and 
learned men and curious sightseers came from all 
liarts to gaze upon the wonderful mechanism From 
this linn- the art of clock making made rnpld progreiw 
As early aa 1344 a tuiret clock was erected on the- 
tower of the Slgnorlna In Padun, showing the hours, 
the pnth of the sun, the orbits of the planets, the solar 
eclipses, the months and the annual festivals The* 
first alarm clock of which wo have any record was 
mentioned it} the Milan chronicles In 1410 Tbe Coun 
ellor Andrea Alflato was thp owner of this clock, which 
however operated only at a fixed time, 7 In the morn¬ 
ing. Tho alarm sounded, and at the snmc moment a 
small taper, automatically Ignited, burst into flame. 

tit seems rather doubtful, however. If Milan ran 
really claim the distinction of being the birthplace of 
the tower dock, for according to the "U-xlkon dor 
Uhrmarherkunst" (Encyclopedia of Horology) one 
was Installed in Westminster Hail, lxmdon. In 12x8 
and In Florence, Italy, In 1300, Milan being accorded 
third place.—Da] 
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KULC fOR SQUARING CERTAIN 
NUM5ERS. 

To flic KilHoi nl the Hi ll MU it Ami kiian 

Iii your I clii nary 12th Issue I noticed * Curious 
Km Ik MkhiI Kqiinrcs and t'nbi *c The latter part 
of that nitide Is me follows ‘I win furnish jou with 
ll device If jou deBlre It hy menus of vililih, the 
squates of the numbers 1 to 2* being Riven, tin square 
cun In* written off In ordei ml libitum without any 
multiplication ' HiivIiir n-ad this. I noticed par 
tiriilnrly, “The equates of the ininibeiH ) to 25 being 
Riven ” I bnvc seen n good imiiiv mtides on the sull¬ 
ied ol iilllodtles .ihiiiil uunilii rs ill but havo never 
seen uii j one publish an east met hod for squaring mini 
hew mull an r». 25, 35, 41. eti (You notlte I leave 
out i!(>, lit), to etc ns these ate simple, as It Is only 
the squatItiK of the tens ) 

The rule for ttquHrltiK numbers stith as I have given 
Is as follows 

First Hquiue the unit an tn 1.1 Is r. and n•—2 r » 

Hoc und — Square tlie tens wlili h Is 1 and 1 -1 and 
add ltscll —1 pi im I ~2 The answer In tliervfoie 221 
111 otlier wotdM, 11 nijuured is easily found hv equal 
tng the units ns above and I lie hoc und oiieiatton by 
adding 1 to nunibi i. thus t plus 1—2 and 2v l-=2 
Tims 125 Rqunred — 11,621—_fi and 12 plus 12 or .V 
And 12X13 While It Is hurdlv tiki lv one would want 
to allenipt Hti> menial tabulntlons of numbers, mieh 
as 12H, 127. 128, etc, these are easily figured from the 
fact that we know, nay In the rase of 21. that wo must 
have three figures in the answer Thus If we square 
1—1, nnd knowing that we must have three figures 
we put a 0 between the 2 plus 2^0 giving 601, and 
for eaeh number that we are below the nearest! num 
her we edit readily square, that ts 25 In this case If 
we take the difference between 21 anil 2Ii and multi¬ 
plying the different e by 2. whleh - 4x2-=S, and In¬ 
stead of considering tlte number as 21 we consider 
tt as 20 nnd 20 x8—100 and 001 minus |0o-=441. the 
square of 21 11 tint number was 29 we would then 

add Instead or subtracting. then the operation would 
be 2't* AM above rule would lie IP*I, then 20X8=100. 
681 plus 100-7:841 

Blmllarlj with 120 would —10,081 
120 X 8-7=900 90(1 

10 641 

or wtth 121 ■7=10.001 Note the 0 
120X8— 'tr.O 

14 011 

In a simitar wav such numbers an 10.1, 200, etc, and 
900 may Is 1 squared, not mentally, but by a “short 
hand' method 1 won't give any into, but an example 
will show what la done- 

9or.*= nr. |B 

9010 

9020|20 
90 j 

Answer 9120 20 

Note the difference tn (literalloll as compared with 
smh mimlieis us 1.1 21, etc 

I have tried to londetise the “rule" as much ns pos 
slide nnd 1 think that It is clear ns necosnarv. a* 
there Is nothing hut elementary niltlimetlr used 
If jou think this nutv Interest your readers, you 
are at llbertv tn publish It A Diiimpo 

Hi hems tndv. N. Y 


ROSIN SOAPS. 

A n»Hu\\ paper «tnles Mint Missis W Puffer! and 
J Will t ha in i have conducted a series of experiments 
with simps iniitnlnliig no tosln nnd smh containing 
lit and ::<> per lent of It 111 order to determine their 
washing value The teals have shown that contrary 
tr the opinion generally held, the resinous soaps have 
less value than those* without main, all other things 
Is lug equal Tin vleld in washing diminishes with 
the iontenl of roe. In Im renttlng Tn no .nse was rosin 
Itiuml to tn* favorable 

Stay bolt* of electiolyttc nipper have given bad re- 
* alts In loionintlven on I’mimIhii railways in the last 
li w years meorilitig to u statement bv Mr Metrcltln 
In Ibe '/eltselirtft des Viielnes Dentsiher Ingonleure 
An iiniiKiinl iiiinilier of stay bolt frm lures onurred dur¬ 
ing men! m urs. In a pei toil wh. n elei truly lie copper 
was adopted as iniitciiil, In plaie ot fuyinee eopiier 
An main of the ft ml tins onurred on wide fire-boxes 
there wiik doubt an to whether the constiintlon or the 
mati-nal was responsible Htavtiolta that broke were 
theieforo colketcil Im a iierlod, auil tested, of twenty 
tJ.itis* wimples It was tumid that only two were of fur 
nan* topper and iwiutvone of eleitrolvtie copper 
Ot the eleilroljtli samples only one contained arsenic. 
\ title all the Slav bolts of rurimer rapper showed 
nreenie The Italian railways nnd thi rntlwajs of 
Hie Ttritlnti colonies Is is Hinted, speeliv a percontug* 
of 0 15 to 0 35 per mil arsenic In copper 


SCIENCE NOTES. 

Fro/. HNMn Una made at Krupp's factory an ex 
peruuental Investigation of the lourse of project lies 
In order to make It iiosslble to follow the movement 
of the project lie during lllght, he employed smoking 
projectiles by day and luminous projectiles at night 
and In the twilight The light was produced by a 
magnesium flame Issuing laterally from the projee 
tile Owing to the rotation of the projectile, the flame 
appeared Intermittently Ily lompatison of the dura¬ 
tion of appearames and eclipses it was possible to 
estimate the extent of vibration, and to obtain other 
iatcicHtlng data In some of the experiments projee 
tiles fired ftotn a mountain howitzer of three InclicH 
enllbcr, with an initial velocity of 1.000 feet |>er sec¬ 
ond and making 160 revolutions per second, were i*m 
ployed 

Ths ohlei tost of the success of a scientific hypo- 
thi-Rls and of a train of reasoning therefrom is found 
In the ability to make predictions Of thla probably 
the most striking example tn all science Is the law of 
gravitation All the obHet vat tons of the last two bun 
died jeara have only resulted in confirming Newton's 
conclusion, while the accuracy of astronomical predie 
tlon exceeds that of nny part of science Such ts an 
example of Hcb-ntlflc fnltli. Another famous example 
is Muiutltnii'n famous discovery ol conical refrartlon. 
On Icsikitig through a piece of Iceland siwr at an 
object one s«*e*» It doubled The laws of this double 
tefincMon lead been thoroughly desulbed by Fresnel 
who related them to a certain geometrical surface In 
vented bv him By the study of the geometrv of this 
surface, which was found to possess two stugulur 
isilnts. Hamilton showed that on looking through the 
c rystul in a certain direction a f a point, one would see 
not two tiolnts but a whole continuous circle This 
expcilnu-nt was made by Hamilton's filend Lloyd, who 
saw the circle, confirming in the most brilliant man 
ncr the wonderful Imagination of Hamilton, who saw 
tn his mind's eye what npver vet nmn bad seen 

Of tbs natural a< lent on there are two fundamental 
ones, physic a and Itlnlogy Physics has to do w-lth all 
the universe*, In ho far as It iiosseHseH energy, and 
c xerta forces one part upon another, and In so far 
hh It does not {MisseSH life Biology deals with all mat 
ter possessing this difficultly defined attribute, but so 
inr as we know. cVtu the phenomena of living mntlcr 
are subject to the laws of physics. Kveiy biologist 
will admit that Ilf#* dcs*s not cieate energy, but merely 
directs it. Never!heleas, the question of vitality is 
to-day far beyond the explanation of the physicist 
The subdivisions of physics have lieen. for convenience 
only, sot off as Individual aelenees, chiefly because the 
whole subject would la* loo large for the treatment of 
any Individual scientist The most lmportaut part of 
physics Is dynamics, which treats of the laws of mo 
lion, and the forces which aie associated therewith 
Ot this a great division Is celestial mec hanlcs, which, 
ns we have seen In the cases of Galileo and Newton, 
contributed In great part to tltc* Inductive establish 
men! of the laws of motion in general The remainder 
of aatronomv la now catalogued as astrophysics and Is 
dealt with by purely physical methods and Instru¬ 
ments A-, a siilslivlsion of astronomy may be 
reckoned geodesy, which deals with the form of the 
earth, deduced from astronomical measurements and 
from Its gravitational attraction. 

Chemistry Is that part of physics whleh deals with 
the properties of substances that have Individual char 
ncbristles by which they may Is* always distinguished, 
and which combine with each other In definite propor- 
tlona Its methods arc those of physics. Its main In 
strument Is the physical balance, and It ts In recent 
years concentrating more attention upon those physl 
cal relations connected with tenn»erature, pressure, und 
electrical relations, all of whleh are now found to yield 
to mathematical treatment In a manner until recently 
unsuspected The methods of pbystes and chemistry 
usually Involve the controlling of certain of the circum¬ 
stances under which phenomena occur, so that ths 
changes In others may he more easily observed. This 
Is usually done In a laboratory furnished with many 
means ot controlling circumstances, for Instance, tern- - 
poraturc, pressure, electrical or magnetic state, so that 
the Home rirrumstancos may be reproduced again and 
again Meteorology, ot as It la now somewhat grandilo¬ 
quently called, eosmlcal physics, hss to do with those 
phenomena of the atmosphere, the ocean, or the mag 
nolle state of the earlh, which are not controllable ’>y 
man, and which cannot, therefore, be repeated at pleas¬ 
ure In the laboratory, but must be observed when and 
where they ocenr. The same applies to geology, which 
la the application of 'physics, chemistry and even 
biology, or any science whatever, to the earth, in rela¬ 
tion to Its physical constitution and Its history. Geo¬ 
graphy deals with the face of the earth, and uses the 
results of geology to study the earth as fit to -be the 
dwelling place for man, There remain the teohni 
c al applications of physics in all kinds of engineering 
civil, merhanleal. electrical, chemical or mining, Involv¬ 
ing the strength of materials, elasticity and the dlrec- 
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lion of the natural sources of energy to the purposes of 
man. All those applications of physics need, and are 
highly susceptible to, mathematical treatment, and for 
that reason they are the most perfectly developed of 
all the sciences. 

TRADE NOTES AND FORMULAE 

To Mend Leaking Lead Pipe While the Water Is 
Running in It.—The leak Ib made wider and very 
quickly pieces of wheaten bread stuffed In, pushing 
It tn In the direction whence the water comes. The 
hole ran then be quickly closed by soldering a patch 
on it 

Faint lor White Leather Work.—Take 20 liarls or 
sine while, 20 parts of white bole and sufficient ultra- 
marine, carefully mixed This powder to bo Incor¬ 
porated by rubbing in a solution of 12 jiarts of white 
shellac tn 40 parts of alcohol 

Asbestos Paint (fireproof, for wooden structures) — 
20 parts ground asbestos, thoioughly mixed with 20 
liarts of clay. 30 parts of water, 10 parts borax, and 10 
parts water glass warmed for a time, ground, and the 
color added. 

Paint for Tin Roofo.—Take 30 parts linseed oil, 10 
pails oil of turpentine, 14 parts English red, and 46 
parts ehatk. The coloring substance must be c-mshed 
fine, the mixture ruhlied down in a paint mill, finally 
thinned with equal parts of oil of turpentine and.lin¬ 
seed oil The tin must be free from rust. 

Plastio Asbestos Mass (J. E Q Merann).—Reduce 
asbestos to powder, from which, by mixing with water 
end stirring, a homogeneous mixture 1b prepared 
Then, adding more water, a paste Is produced whleh 
Is allowed to thicken hy drying, until (he masa ae 
quires the desired plasticity. Objec ts formed from 
this mass, after being dried for a time, may finally 
be burned In a furnace. 

Matt Black Varnish for Picture Frames end Furni¬ 
ture—Take 13 parts of shellac, 8 to 10 parts spirits 
ol Hal. ammoniac, I to 2 parts sal ammoniac, 0 21 part 
l>otash, 1 to 2 {carts extract of logwood 0 75 to 1 part 
lump black, 0 25 pait horaelc udd, 0,2.1 part blue vlt 
rlol and 75 parlH watei The* varnish dries quickly 
and dead black with a velvety mirface, adheres very 
durably on wood and will stand washing. 

Flash Light Powder for Instantaneous Photographic 
Exposures.— Small cylindrical cartridge* shells, made 
horn the finest tuid. an* filled with the flash light 
powder—13 8 parts anhydrous perchlorate of lcotatch 
nnd 9 G parts powdered magnesium thoroughly mixed 
with the help of a feather. On this is placed a pinch 
of Igniting salt, l part milk sugar and 3 parts clilorato 
of pot ash, mixed, and over Hits a thin layer of gun 
cotton, the latter projecting at one point beyond the 
edge of Die tissue paper < overed cylinder. The car¬ 
tridges are not expensive and can be burned In tho 
hand 

Drafting Wax.- In an Iron pot melt over the fire, 
100 pnrtg of the finest asphalt, add 600 parts brown 
pitch until, with attiring, It is fluid then pour In 600 
{carts of melted yellow beeswax. The fire must not 
K too hot at this time When it Is all well mixed, add 
ROO parts of thick turpentine, stir It well and ponr 
Into It 600 parU of icflned tallow Lift tt from 
the fire, stir until you begin to note that it Is cooling 
and then drop In, stirring steadily, very carefully, be¬ 
cause tho mass will at once rise* up, 250 to 500 parts 
of alcohol, according to the e(insistency we wish It to 
have 

BaromsUr Fap*r.- To aqueous solution of sulphate 
of cobalt add solution of sulphncyanidr of potassium 
as toug as sulphate of potash ts separated Allow tho 
latter to settle, transfer It to a filter and wash it out 
with alcohol* use the fluid at once or concentrate It? 
Roinewha* by evaporation (In tho water bath at a 
low temperature) Brown* 1 part bromide of potas¬ 
sium, 1 part sulphate of copper, dissolved In 20 parts 
of water Yellowish Green. Dissolve In 29 parts of 
water 0.5 part of chromate of cobalt. 1 part nlt)*Jc 
arid. 1 part common salt, slightly warmed Yellow: 
Equal {tarts common salt and chloride of cobalt, dis¬ 
solved In 20 parts water. Plrturea printed with these 
solutions change color according to the small or large* 
qumtlty of moisture contained In the atmosphere 
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Oooii dctotlves arc very rare, and correspondingly 
expensive Menu n polite administration tondwttd 
with due regard to tronomy <oiil<l wan fly afford to 
employ n veritable Sherlotk Holmes, If he could Is* 
found Ordlnaty detettives Hnd polltemcn, on tin 
other hand, <unnot co|>e successfully with the hlghl) 
developed and refined methods of the modern criminal 
The police authorities, confronted with thin dilemma, 
have lately ■•inplo>ed, to a limited extent, an auxlllasy 
possessed of Instincts which lake tho place of detec¬ 
tive Kell I us. This auxiliary Is the istllu* doK. with It, 
In Merlin nt least. Is giving ultncsct dallj picsif of Hh 
fitness foi detective and |K>llce wotk The lialnitiK 
and pimtlce of these fourleggid Kuacdlnns of the 
peHce are most Intcicstlng to witness 
One inoriiliiK last summer, the writer wits conducted 
by Police Major Klein, the organizer nnd commander 
of the canine police forte of Berlin, to a public garden 
In the suburbs Here we found assembled a number 
of the men of the eurps, all selected from the general 
body of polite w'lth especial reference to their liking 
for dogs On the grass lay tho dogs attached to the 
northwestern police station-gniint, sinewy animals 
with shrewd faces, of the Hetman sheep dog breed 
We took seats and the drill commented The dogs 
were required to give tongue nt n signal and to He 
still at assigned slat Inns until the trainer, moving 
away from them, summoned them by a call or a whistle 
Kven when running at full speed they Inilanlly Htopped 
and lay down at the word of command All of the 
dogs leaped a seven foot fence with ease, even when 
they carried heavy objects In their mouths The next 
test of obedience was tho refusal of food A dog was 
chained lo a tree and ordered to guard some object, 
such aa a bunch of keys When I cautiously fished 
for the treasure' with my cane, the dog rushed at me 
savagely, tugging al his chain, growling and gnashing 
his teeth An apprizing piece of HHUieago that I had 
offered to distract the animal's attention. WHR regret 
fully sniffed at and then contemptuously Ignored The 
experiment was repeated with all the dogs, with the 
same result Frock, the champion of tile corps nnd 
the winner of many prises, did not even turn his nose 


One of the police officers then beckoned to Crete, a 
bitch Of remarkable beauty, and directed her. by a 
gesture, to search for something hidden In a clump 
of hushes at the hack of the garden Hrets fcdlowed 
the Indicated direction and soon returned with a two- 
tuark piece In her mouth 

After witnessing these* specimens of school work, 
we weut out Into the open fields, to sen* the dogs track 
and arrest snpiiosed criminals A crowd of curious 
onlookers Imd already collected A young man. who 
■ubtccipicnllv pioved icii uncommonly tame nnd stupid 


LICE DOGS. 



CANINE DETECTIVES. 


BY ItARLERNST KNATZ. 


malefactor was enveloped In a heavy paddpd leather 
coal, which showed the marks of numerous dog bites, 
nnd directed to ln> Htiull by walking across a meadow, 
and then to conceal hitnseir Several other trails had 
boon previously laid across thq same field A striking 
exhibition was then witnessed. Frock and another 
dog followed all of the trails, bringing back a hand 
kerchief from one of (hem, and finally traced and dis¬ 
covered the c rlmlual and sprang upon him, hnl re¬ 
leased him Instantly at their master’s command The 
sight mndc me shudder These wise and faithful an I 
itmls could become* savage* and ravenous beasts when 
duly demanded They always seism their victim by 
the thiont or the* wilst. and a wild pistol shot only 
rcsloiiblea the lr /cal and feres lly The 'poor fellow who 
Impel urinated the criminal was bathed In sweat, which 
was not due solely to his leather coat. 

The exhibition closed with an aquatic jierformanre 
In the neighboring canal Here the leading part was 
taken by a dog which has actually rescued a number 
of persons from drowning and has brought many 
Hunting corpses to land A pup)M*t filled with cork 
was thrown Into the canal The dog iwitm out to it, 
w*l/tcl It by one arm and drew tt to shore, displaying 
astonishing skill, care and strength In the water, 
ns on land the dogs surprised me by the promptitude* 
and precision with which they advnnced. retreated 
Hnd turned to tight or left, at the woid of rommand 

The canine* police corps of Berlin, already very 
efficient Is steadily Improving, under the able guld 
anew of Major Klein who 1ms given me Ills views on 
the functions and tho (mining of police dogs 111 n 
personal lellei, from which I quote the following 

"The fidelity and Hffectlnn of the dog must be* won, 
maintained and rewaided by kind nnd Intelligent 
treatment All dogH, even those of naturally obstinate 
disposition nro amenable to kindness Many dogs 
in* so sensitive thnt thev cannot endure even a scotd 
lug, while a rush blow or violent Imprecation may 
S|tcll them for a long |»erlod. If not forever Obstinate 
and unimpressionable dogs may be fronted with 
greater severity, after the trainer has clearly recog¬ 
nized their peculiarities Biuh dogs must be taught 
that their willfulness and obstinate) air useless, and 
that man Is their master, and the whip, applied al 
the right moment is nn efficient aid In Inculcating 
this lesson " 

In an article on police dogs, recently written by Dr. 
Th Kell, ibis keen obBciver of animals gives a scien¬ 
tific explanation of the remarkable faculty of tracing 
prisons and tilings by Brent, ii|ion which the efficiency 
of the dog. ns an nlly In the war against criminals, 
chlofly depends Dr Zell Illustrates this faculty by 
comparing Its absence with the* defect of vision known 
as color blindness A person who Is color blind may 


see as clearly and Rharpl) as a itcrnrai with normal 
vision, but ho cannot gather strawberries with con 
uplcuouB success, because tho ripe and the green ber- 
iIch and the gioen leaven appear to him alike In color 
A similar defect la exhibited by an ear that 1 b un¬ 
musical, or tone deaf Tho musical person distin¬ 
guishes small differences In pilch nnd quality, which 
have no existence for the person who Is tone doaf. 
although his acuteness of hearing, ns shown by the 
ability to perceive very faint sounds, may equal or 
surpass that of the musician 

A color blind person cannot trace the course of a 
vessel or of a railway, as Indicated on a chart or map 
by a rod line, which Is followed easily by a person 
of normal sight If the dog, as wo ap|iear to be Just! 
tied In nssumlng, attaches a definite mental linage 
to euch distinct odor, the Rnlmal'n ability to trace 
tho right trail through n labyrinth of other trails he 
comes explicable 

The* following hints are abstracted from Major 
Klein's manual for the police dog service 

"The dog must be nt once the assistant and tho 
protector of thy police officer, a trustworthy and re¬ 
spect Inspiring companion, giving to the solitary pa¬ 
trolman a sense of security and n moral BUpport He 
must be attached to his master alone, regal ding other 
persons with suspicion and not allowing them to ap¬ 
proach him. He Rliould precede the patrolman to 
spy out the land The keen seont, watchfulness and 
agility of the dog should facilitate the discovery of 
suspicious peisonn and conditions nnd nave the police¬ 
men many useless steiis 

“In tho arrest and eonveyance of prisoners, and In 
resisting attempts to free prisoners, nnd attacks upon 
officers, the* clog should afford very valuable assistance, 
while In the pmsiitt of a criminal detected In the act 
of cilme. the dog should, bo to speak, extend the ranch 
or the policeman's Rrm. by 'dogging' the footsteps of 
the* fugitive, following bis fresh Irncks nnd finally 
holding him until the policeman arrives The police 
dogs are nlso expected to assist in the rescue of per¬ 
sons In danger of drowning, and to follow persona 
whose manner Indicates thnt they are contemplating 
suicide and give warning by 'baying' In raids the 
dogs should hunt out concealed persons nnd belray 
them to the police.” 

In Baris, according to the newspapers, the pollen 
dog has already made his appearance on the theatrical 
stage, thus following In the footsteps of Sherlock 
Holmes, Locoq and other real and fletltlous human 
prototypes This could never have occurred In a 
theater managed by Goethe, who left the theater In 
n rage when a dog was brought upon the stage - 
Translated for the Ben nth ic Amkbk'vj Bvi>m mi nt 
from Ileber I-and nnd Meer 


QUANTITATIVE VS. QUALITATIVE 
THINKING.* 

By tt W Havvionh 

It was not bo very long ago that the catalogue of a 

certain college announced the Rev-—, I)D. as 

president, and professor of ancient and modern lan 
guages and history; of mental moral and natural 
philosophy and applied silence! A small nnd in some 
inspects a ludicrous beginning-but It contained at 
least tlie aspiration, which was a prophecy, of the 
manifold and multiform training with which our best 
iinlverslltes arc now equipped and competent to fur 
ulsli 

In the sc*eoud plHce. this gathering emphasize* the 
underlying unit) of all these spec Inlltes. Mining, 
luetulluiglc al. civil mec Imii leal, electrical, chemical 
cnglnccrc you are all engineers Kven the arch! 
iccts arc englneeis or else they are not fully ae 
coinpllshcd me architects You must, mcthlnka. all 
Ihismchs something In common which makes >ou en¬ 
gineers. and which, ns engineers, you are hound to 
make* effee live for the lx neflt of your generation 

1 am not going to excite yom rldleule or aid the 
Mimnolene y of your ell Rest I on of such a feast as this, 
bv offering you a complete Inclusive and exclusive 
definition or an engineer Certainly, it means more 
Ilian simply a man who runs an engine Bomewhere 
In the '70s or the Inst century, when the Amerlcnn In 
stltuti of Mining Engineers held Its first meeting 
In naltl'mito. a leading manufnituror of Ihnt city 
said to one of us. "It von have any Influence with 

• Kin r|>l» I.f in mlilrow given M the dinner of »tumid „f llie ‘khoot. 
Ilf *kli mt* nnd lie* Melmol of Vrehlteclnrenf c'lilnmbia r»lver*Hy He 
|iu ili.hed hen from file Knnimcrlng sad Joining Junmal. 


your brethren In thnt engineers' convention, I hope 
you will urge Ihem not to meter a strike. In these 
times, 92GO a da) Is really all that we can afford to 
pay our engineers” Of course, he was told that ours 
was not a labor union, but a union of laborers, who 
never struck for high wages, but simply earned them 
nnd got them; and that our chief purpose wns not 
to Increase the wages, but to Improve the work 
qr\vrir.\inr iiiixkixu rwvnvi 

While I do not propose to define the engineer, 1 
beg to suggest one element which characterises, I 
think, all true engineers. And I will use as a nume 
for II a term borrowed from the laliaratnry. The en¬ 
gineer's thought and work are quantitative, not 
merely qualitative Engineering lies at the liase or 
the c-dlflee of civilisation, but the progress of civil 
I tuition Is orten erroneously measured by mere In¬ 
ventions Now Inventions may sometime* be made 
and must alwa>s he perfected and utilised by en 
glneers But inventors who are nothing more fare 
hodly, as the) ought to 

How often we hear tho accusation that the world 
has 111 repaid the first propounder of an Idea which 
In the hands of another has proved greatly profit¬ 
able. But, In troth. It Is not the htppy thought 
about a thing, but the practical doing of the thing, 
that deserves reward No doubt tho first man, look¬ 
ing at the first bird, wanted to fly, and tried to fly, 
but the trouble was he couldn’t fly Should we now 
hunt up his heirs and pay them for tho Invention of 
tlielr ancestor’ His work was merely qualitative. 

Once ui>oti a time a pale. Inspired Inventor 
climbed up to my office and asked me to help htra to 
go to Colorado He bad Invented the idea of using 


electricity in mining and mctallnrgy; and he wnntcd 
to go to the Rooky Mountains, bot-suse at their sum¬ 
mits electricity was so abundant His notion wnB a 
qualitative one Yet. no doubt. If he is still alive, he 
cherishes the notion that he has been robbed or the 
glory Justly due to him for Mb bright Idea. 

nroic ir>c*r ov tiif mkbki.t uttalitativk raiggn. 

These qualitative enthusiasts grow more and more 
numerous every year, with the Increase In half-edu 
eatod practitioners of "applied Beience ” And the old 
errors continuously crop out anew Alter every big 
snow-storm, we have a number of qualitative proposals 
to rsmove the snow from our streets by thawing It 
with stnam Jets, and letting It run away of Itself 
What Is still more remarkable, the editors of onr 
leading newspapers gravely publiRh such eomtnunl 
cations, under the Impression that there may be 
something In the notion, and that they bad better 
not disparage It lest haply they be found fighting 
against science. 

After the great blluard a storekeeper in Brooklyn 
undertook to apply quantitatively this qualitative 
propoaltfon. Having a 16-foot heap of snow opposite 
his store, and a cellar full of old boxes under it, 
be dug In the drift a chamber wllh a chimney, 
crammed this stove with the kindling wood from 
the cellar, lit the fire, and waited for the mountain 
to disappear In fervent beat He, being a qualita¬ 
tive thinker, did not know the difference between 
temperature and beat unite, or dream of the amount 
of work he was expecting hit little fire to do. When 
he bad burned all hi* wood ha abandoned bis fialth 
In science. 





Amt 2, 1910. 


SCIENTIFIC AMERICAN SUPPLEMENT No. 1781 


211 


I could multiply such illustrations indefinitely But 
1 may be permitted. In conclusion, to nay generally 
and Inoffensively, that qualitative thinking la one of 
the dangers of our day (Beat popular manias, lads 
of special reform, exposures of public evils or hard¬ 
ships, appeals lor governmental Interference, all are. 


or are likely to be, merely qualitative l think It turn 
Thomas .letTerson who said, in substance, "A tree 
people never loses its liberties by surrender to force. 
It gives them away In niumcntR of enthusiasm " 

It la thu duly of cnglmcrs who have been trained 
to regard and bundle things quantitatively, to con 


tilbuie tbit, needed element in the thought and at lion 
of their lime But them make no liable to conclusions, 
let them count the tost, ineosure the means, weigh 
the NHtrlfltes, appraise the gains and the losses In a 
word, hold fust to the dlstlm turn lietwecn heat unit- 
and mere degrees of tempi tut me. 


THE “TYPICAL” MAN WHO DOES NOT EXIST. 

THE COMPOSITE OF A HUMAN GROUP. 

BY PROr. R. S. WOODWORTH 


Off* of the moat agreeable and satisfying experi¬ 
ences afforded by intellectual pursuits comes from 
the discovery of a clean rut distinct Inn between 
things which are superficially rnuih ullke The 
esthetic value* of such distinctions may cv«n B out¬ 
weigh their Intellectual value and load to sharp ufies 
and autltheoeb where the only difference that exists 
Is one of degree A favorite opportunity loi this form 
of Intellectual exercise ami Indulgence Is afforded 
by the observation of groups of men The type of 
man composing ea< h group thnt Is whut we thould 
like to find; and we hoar much of the "typical” wien 
list, the typical business man. the typhal English 
man or Frenchman, the typical aouthi trier the typi 
cal Bostonian The ty|a> of any gioup stands as a 
sort of Ideal within the group, and. more or less iarl 
eatnred, as the butt of the wit of other groups Thete 
Is one peculiar fact about these types you may have- 
to search long for an Individual who can bo taken as 
a fair example. And when you have at Inst found the 
typhal Individual, you may bo led to »Hk liy whnt right 
he stands as the typo of tin group, If he Is a rarity 
amid It 

If we would scientifically determine the fuels re¬ 
garding a group of men, we should, no doubt, proceed 
to examine all the individuals In the group, oi at least 
a fair and honest representation of them The first 
fact that meets us when we proceed In this way Is 
that the Individuals differ front one another, so thnt 
no one can really be aelected as lepresentlng the whole 
number We <lu find. Indeed, when we measuie thi 
stature of any other bodily fact, or when we test nnv 
native mental capoilty, that thu uiembeis of a mil oral 
group are disposed about an average many of them 
lying near the average, and few lying far ahovo or far 
Mow it, and wo thus have the average as a scientific 
fait regarding the group Hut the average does not 
generally coincide with the type, as previously con¬ 
ceived, nor do the averages of different groups differ 
so much as the so-called types differ Moreover, thu 
overage la Itself very inadequate, since It does not In¬ 
dicate the amount of variation that exists within the 
group—and this is one of the most lmpoitant facts 
to he borno In mind In understanding any collection 
ol Individuals Tt is specially Important In comparing 
different groups of tnen, since tho range of variation 
within either group In usually much greater than the 
difference between llie averages of the groups The 
groups overlap to such an extent that the majority of 
the Individuals composing cither group might per 
fectly well belong to the other. 

No doubt statements like this will be readily ac 
eepted as far as concerns the different nations belong 
lng to the same race One could not seriously doubt 
that the nations of Europe, though they might differ 
slightly on tho average, would bo much overlap one an¬ 
other that, except for language and superficial man¬ 
nerisms. the great majority of the members of one 
nation might be exchanged with a majority from an¬ 
other nation without altering tho chararterlstlcs of 
either. But when we extend our view to all the peo¬ 
ples of the earth, the case would at first appear quite 
changed. Certainly whites and negroes do not over¬ 
lap, to any extent, In color of skin, nor negroes and 
Chinamen in klnkiness of hair, nor Indians and 
Pygmies In stature. Such specialisation of traits Is, 
hqwever, the exception. Whites and negroes, though 
dUgftrlng markedly In eomplexlon and hair, overlap 
▼dw extensively in almost every other trait, as, for 
nwjgto, in stature, Even In brain weight, which 
would seem a trait of great Importance In relation to 
Intelligence and civilisation, the overlapping is much 
wore Impressive than the difference; since while the 
brain of negroes avenges perhaps two ounces lighter 
than the brain of Europeans, the range of variation 
within either raoe amounts to 26 ounces. 

Oar Inveterate liking for types and sharp distinctions 
is apt to stay with ns even after we have become scien¬ 
tific, and vitiate our use of statistics to aucb an extent 
that the average becomes a stumbling-block rather 

Atowssirt frogl the miinm erf tte vlcwpwsUhait iwl rtsiniHw of 
SwrtwiB, Astbratskgrend the American Assortiiton 

ft* the Advqssw omt <* Iw s s s s . 


than an aid to knowhdge We diHlre, for example, to 
compare the binln weights nt whites and ut neguss 
We weigh the brains ol h sufficient number of cuth 
tuie—or let us at least assume the number to bu sul 
Hi lent When our measurements are obtained ami 
spread before us, they iiiniey to the unaided eye no 
ilcnr Idea of n racial dinei<-n« <>, so mmh do they ovu 
lnp If tho\ should batomc Jumbled together, vie 
should nevei be able to separate the negroes from the 
whites by aid of brain weight But now we east up 
the aviiagt ol each gioup, and find them to differ, 
and though the difference lg small, we si might way 
seize on It as the important result and utinoume thst 
the neRtu bus u sniulli r brain than the while We go 
a step further, and class the white as a large brained 
race, the negio as a small hi allied Such ttniisfonn 

lug of differences of degtee Into diffetcnces of kind, 
and milking antitheses between ovotlapping groups, 
imrlakes not a little of the ludle runs 

We seem to Is* eonfioilted l>y tl dilemma tot the 
group as a whole is loo unwieldy to grasp, will tile* 
aveiagi, though inine iile nt. Is tie.uhcrous Whut we 
should like Is some pic tuie or measure of the* cllstrl 
tuition of a given trait throughout the members of a 
group, and, tortunnti lv mu li measures and pic lure's 
can he had C’onvc nn tit and compact measures of 
VHilubllilv are afforded by the science of statistics, 
and are of no less iiii)k>i tline e than (he average* But 
still heltei, iiccause closer to the actual facts an* 
I i.iplilc oi tobutur pic lutes of the distribution of the 
tiatt, showing the fie queue v with which it eseuis In 
each elegiee The dlatilbutlon of a trait Is for some 
imrimses more important than the av*iage* 1st us 
suppose, for Instance, thnt two gtoups weie the Hnmo 
III Hull average mental ability, hut that one giemp 
showed 1IMU v,illation .ill 'if its ineuibeis being mmh 
alike and ol neiirlj Ih* average Intelligent e. while the 
olher gioup showed gieat variability, ranging he 
tween the exlrc lues of Idtoi v and gotllUB It Is evident 
that the two group* though equal in the average, 
would be very unequal in dealing with a situation 
which dimantled great menial ahtlllv One nuttier 
mlml could supply Ideas lor the guidance of the group, 
and his value would fai outweigh the load of simple 
tons which the group must esiry 

If groups of men dlfier In ui tage Intelligence, (his 
dlffere me would hnv* an lufiuence on theli effective 
ness lu numtal wotk, and so no dnuht, on their ad 
vutice In civilization If groups dirt* i tn variabilltv, 
this would probably have a still gre tier Influents 
There It one respect 111 which groups certainly do dlf 
fer They differ In sire, and size la an Inqiortanl eon 
sideratlon, ev*n from a purclv biological point or view 
The more* numerous the Individuals born Into a 
group, tbe greater tlie* absolute number of gifted In¬ 
dividuals to bu expeit-d: anil In some respesls It Is 
the absolute rather Ilian the relative number of able 
men that counts Besides thlB, Mve larger the group, 
the greater tho chance of its producing a truly ef 
f* rtlve genius. Just as. In the experiments of Bur 
bank and ether breeders, ii vast number of plants are 
grown, In order to nn rease rhe chance of sports oc¬ 
curring 

One further consideration of this partly biological, 
partly statistical nature should bu brought forward 
When the individuals composing a groun are meas¬ 
ured or tested In several traits, It Is found that those 
who rank high In one trait do not always rank high 
In others On tho whole, there Is more correspondence 
than opposition; an Individual who ranks well In one 
trait Is rathor apt to rank well In others The cor 
relation, as we Bay, Is positive, hut It Is far from per 
feet The Individuals most gifted with ability In war 
are not altogether the same Individuals who are ablest 
In government, or In art or literature, or In meehanl 
cal Invention This fact Is not only of importance In 
reaching a Just conception of a group, but It should 
be considered In comparing different groups The 
circumstances surrounding a group call for csrtaln 
special abilities, and bring to the fore the Individuals 
possessing these abilities, leaving In comparative ob¬ 
scurity those gifted In Ocher directions Judging tbe 
group largely by its prominent Individuals, we get 


ill. ImpicHHlon that tbe group is gifted In certain 
11111 -, h lid defi. lent In others A nation whose* elieuiu- 
btiinccs rail for Industilil expansion Hied the cxplolta 
tlon ol nituial ri'bouices gives prominence to those of 
It- niemlieis who nte successliil In these* pursuits, and 
leaves In nbsciiilly many who hnve nullve cnpacltv 
feu mlllimv Kid<-rt.lilp Should w:n i uiiu* to such a 
community, lime and biller cx|xrlen*•> an* oflen 
nee cssai v Inline the Itndeishlp inn Is* trniisf* tree! 
Irons the pi* vlcmsly eminent nii'n lo those nbsi ure und 
ol ten despised individuals who an* capable of doing 
best service In the* new direction This lark of |>er 
f*ct correlation b< tween various nbilltlcH makes 11 
difficult to Judge of Mi** i-upmlty of u gioup of men bv 
raMi.il observation, and we must accordingly dim mint 
hugely the appealnnc e of spec Inllzntlon of menial 
trails in dlffeiunt peoples 

A SCIENTIFIC CLASSIFICATION OF 
SMELLS 

lx a leient numbe r ol the launet a roriespondent 
of that journal makes a pi*a Tor a scientific classifies 
tion of smells Just ns t hr re Is u * humification of colors 
and of sounds 

"The scnsi of smell" writes he, ‘Ih the Function of 
Hit* ollnetorv nerve whle-h also distinguishes the vnrl 
(ms flavors, and this nmy Is- the teason why so munv 
persons cannot distinguish smell fiom taste The 
four piiniarr tastes nte swi*et, bitter, acid, and salt, 
and thes* have no effect on tin* oltnetorv nerve, homo 
analysis of this netve does not delete tho swee*t, bitter, 
a* Id, or salty charm tor of substance, but dews of the 
Unvoting agents But paralvsm of the gloBso-phaiyn- 
genl nud ceitaln fibers of tin* fifth nerve destroys the 
sense' of taste, hut not flovoi Sum*' of the sense's aie 
very fully classified, vision and heailng tn particular, 
piobably I hone give the greater pleasure to the great 
inajotltv We have primary and secondary colors, and 
Ihe*refore to describe a color as horrid would not be 
acceptable, although such passes miiHter for the* 
smell ’* 

How Is a lauds of a classification to la* arrived nt * 
Ir such a i humification In truth, possible'' The writer 
thinks that It Is, and he makes the following Riigpe* 
tions "In the* selection of odoriferous substancea one 
icsognl/es the importame or choosing pure* definite 
chemical bodies bo as to avoid mixed smells, anil that 
they should be capable of ready dilution, as strong 
odors not only quickly temporarily imrulvze the olfac¬ 
tory nerva endings, but also Irritate the fifth nerve 
Tho concocted names of the* primalv odora should be 
easily adaptud to affixes and prefixes Having adopted 
the standard of odors and their names, I would sug 
gest setB of the*m at the elementary schools to fnmlllnr 
Ize the children with them and Ihelr names, as Is 
done at present In the rase of colura The foundation 
laid of an octave ol smells, It would not he so difficult 
as hitherto to Impart more definitely- and Intelligently 
thr c haracter of a smell to others In legal and tiled let I 
rases As a preliminary elasslfleatlon of the prlmarv 
odors we might select sueli bodies as 1, ammonia. 2. 
pulpliureted hydrogen; 3, hromlue; (, valerianic Uriel, 
fi. ether, fi, menthol; 7. camphor, s. artificial nmsk, fi. 
nltro-bcwol Next we have to concoct a name for eaeh 
of these odors apart from tho names of the substances 
sue h as Is done with colors For example, red doe's not 
pertuln to any particular BUbstame but Is the qunlltv 
of large numbers, and we ran qualify the* quality tn 
various ways, such as reddish yellow* and reddish 
brown, or yellowish reel and brownish red After set 
fling the primary odors and names we eouhl I lliluk. 
In the same manner de*serlbe the odors fairly well of 
a larger number of substances" 

Oreosoted pdas driven In nea water in a dike at 
New Haven, Conn, about IKSfi, wen- examined a 
year ago. About fi per rent of the plies In the i-imn 
nel arm and 2F> per ceut In the shore arm were In 
bad condition, due to rotting, beginning nt the ton 
In the center The engineer suggests that detertorn 
tlon might not have occurred it the tops had been 
protected. 
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ELECTRICITY AND LIGHT IN MODERN MEDICINE. 

A NEW THERAPEUTIC AGENT. 

BY DR. THEODOR SCHUELER. 


A prokintot ploco among tho physical agents cm 
ployed In modern mclhodH or therapeutics has boon 
oeeupleel lor llio past <1< <ud< In light and eeperlsllv 
b) (Itilru light whleh Is used chiefly in the futrn of 
light htihs and lu furnished by arc and Inc unde sc c ul 
IninpH wpnrutc ly 01 In combination As a tub haw 
ever the eh<trie light bath may be. legardeel merely 
ih an agree able and elegant variety of hot hath and a 
Hiiballtute for tho Homan Hussian or hotair baths 
and tho Turkish or steam bath Nee penullar them 
jeemtlc prejortl s am now uttitliiited to the lays of 
the eleelrle uc or lne unele tec e ill limp 

Ih svfctera of light baths which was Intent d by 
the lute Pi of Niels Jt hIngen of Copenhagen stands 
on u somewhat dim tent Tooting and forms the basis 
of mode in photo the in| k ulles and the inspliatlon of 
all mihfccquc nlly elevlseel photo the laprutlo nppaiatuH 
I he e file It net of I he treatment of bocte rtal diseases of 
the skin e spe e hilly lupus tulgArls oi tuberculosis of 
the skin with roncentiafcd ultraviolet radiations Ih 
now generally le ogul/eel I msen provoei that this 
ellleaey Is due chiefly to two properties of the violet 
and iiltinilolct tnys the Ir power to penotratc the skin 
lend their destructive action on barteila 
In Hnsen s apparatus the radiation ftom an are 
lamp Is Kite cd through water which absorbs most 
of the ultrared oi heat rays and is concentrated 
upon the skin hy lenses of quarts which dean not 
like gloss absorb much of the ultraviolet radiation 
and which aids In absorbing tho nitrated rays The 
apparatus Is made In two forms a largo model for use 
In hospitals tnd a smaller one known as the I Inseu 
Hlieyn lamp for the use of physicians In private prne 
the The latter consists of n 20 ampere dire e t e urrent 
an lamp a concentrator and a tompiessor The 
apparatus is so mounted on an iron stand that It can 
bo tumid In any dlieetlon The eoneintiatoi Is a 
wide imtal tube containing i ntinihci of qumt/ lenses 
through which a (inrent of cold water flows cnntlnu 
ouslv The eompressoi Is attached to the mil of the 
ioneentrntor and consists of a short brass cylinder 
e loses) at each end with n plate of quaitr and filled 
with th* elrculating e old water The tennlnal quart 7 
plate la pressed agnlimt tho dlseoned portion of tho 
skin which Is eoo> il by the si re am of eolil water so 
thoroughly that a vny 1 one ml ruled beam of light, 
possessing glint heating power ean be employed with 
out danger A still more Impartint function of tho 
cnniprcwHor Is to dilvr the btoud finm the skin and 
thus to make the Hleln moie pel me able hy thu rays 
The tie aline nt Is applied for at least 41 minutes at 
n lime Hie management of the apparatus Is not easy 
blit the method piovleles n sure cure for lupus and 
le live h no visible seats In (tipetihAgcn a great In 
stltiitlon the rinsen Institute has bwn established 
which melves finm the Danish government an annual 
subsielj or 1 000 11 nvns (about »«700) tu return for 
the fru treat 1111 nl of pmr lupus patients 

The 1 liise n treatment Is the heat form of photo 
the rape ulles fr r lupus mil ill other deeply Heated 
disease h nt the skin but itli 1 forms of apparatus 


Illl msHAITIK IPPVRATl b FetR APPLYING 
KOI MHLN HUS 

hive le in Ueilhiel r 1 the licatuiiiit of ocsoma bald* 

I ss civslpe I is anil 1 he r diseases of superficial char 

II tu Within th I Ht few veam many nrc lamps 
with in litllli eh tildes hive lieen Invented which 

mil a lar larger pic|oitlon of violet and ultraviolet 
1 ins Onn the ordinal) ecu Icon are lump produces 
rile laigeHt proportion of these ia>s Is emitted hy the 
nureuiy vaimr limp Inve nieej h> Cooiiei Hiwltt which 


Is used laigely In photography Dr Kneeh substl 
tutid for the glottic tube of the Cooper HlwHI lamp 
a tula* of quait/ and thus greatly Ineriaaed the nulls 
stein of vlultt and ultraviolet rays whle.li as wn« 
oUee rved above uro absorbent very rapidly by glass 



TINMEN RHhYN \ KDFNTGKN 

LAMP TUJIL 


but very little by quart/ Tho quartr mercury vapor 
lamp was again modlflid hv Kronmyer for thernpe 11 
He ust Tho Kromayer lamp eon tains a tube of fused 
quartz two-thirds of an Inch in diameter having the 
form of in Inverted V The air Is completely re 
moved finm the tube the ends of which form momiry 
cups which constitute the elec trades and are inn 



RKOMAlhR I AMP WITH QUART/. 
1- VThNNIOV 


netted to the lighting wires This lumlnnns tube Is 
Ini Insed In a globe whle h la al»o made of fused quartz 
and the globe is inclosed In a wntei tight case of 
nickeled brass provided with a quart/ window which 
can be pressed directly ngalnHt the skin or the patient 
The sitaee he 1 ween tho quartr globe and Ha metal 
ease is Ailed with cold water which enters eontinu 
oualy through a tube at the bottom of the ease and 
flows out through a tulie at the top Thp lamp la 
Ignited by tipping It and thus causing a thin atraam 
of mereury to flow along the tube and establish con 
nection between tho electrodes When the lamp Is 
righted and the thread of mercury is broken a ikjw 
errul luminous arc Is formed In the mereuiy vapor 
whleh fills the tube Loeal treatment with or with 
out pressure ean be applied very conveniently with 
this lamp but great car* must be taken to avoid 
burning tho skin This treatment is eJBcnelous in 
all foims of ecreraa carbuncles and ulcers of the legs 
and various junta of tho skin and mucous metnbrnnos 
but especially in ’wet ecsetna and In clreulai bald 
ness Treatment with preessnre is employed iswal 
ally In lupus and burns In the opinion of the writer 
and other physicians experienced in photo-therapou 
tie*, however the quart* window of the Kromayer 
lamp should not be pressed directly upon the akin 
for various reasons and especially because* thp win 
dow ennnot ho thoroughly stirtllred after each npptl 
cation I have therefore attache d to the window a 
water cooled metal tube with whleh are fitted blocks 
and closed tubes of fluartr of the sires and shapes 
most suitable for application to the external skin and 
the mucous membranes which line the various cnvl. 
ties of the body 

Another new and very valuable therapeutic agent 
is furnished hy tho Roentgen rays which hare ex 
erted a poweiful Influence on every branch of medl 
cine roi the produrtlon of these rays electric eur 
rents of high tension and small qnantlty or strength 
ore reauired The reader who Is not well veraed In 


rice trie al theory may obtain an Idea of the moaning 
of the so terms (pretty neai ly as good an idea as thci 
electrician possesses by the way) by picturing the 
(lietrie current aa a current of water flowing through 
a pipe The electric tension or electromotive) force 
101 responds to tho pressure or bead of the water 
and the strength of the eunemt In each case Is the 
eiuantlty of water or of electricity that passes in s 
give n time T he unit of tension Is called a volt and 
the unit of current strength Is railed an ampere 
lerhcn <in e lie trie current of very high voltage such 
os Is piodueed hy an elti trie al machine or a Ruhtn 
korff Indue linn coll Is interrupted about 1 00(1 times 
^ p/nute. bv suitable mechanism and the Interrupted 

ii re nt Is caused to flow from one metallic electrode 
to another tn a * 0 called vacuum tube (which Is 
really a glass tube from which nearly but not quite 
nil the nir has been pumped) that part of th* glass 
wall whleh Is directly opposite the negative electrode 
or eaihndc (which 1s lint 01 slightly concave) glows 
with a gicenlsh light and emits outside the tube th* 
Invisible rays which are known as Roentgen nr X 
rays These ra>s possess a remarkable power of 
]H*nitratlng all substances to a degree dependent on 
the density of the aubBtaneo They also affect photo¬ 
graphic platen and cause fluorescent substances to 
glow and they produce a peculiar stimulation when 
they fall on the skin 

If the hand Is placed on a photographic plate which 
is Inclosed In a plate-holder and Roentgen rays are 
thrown on ll from above a photograph showing every 
bone of the hand Is produced In a few seconds It Is 
even possible to produce an X ray photograph of the 
ribs and the lung# In a single second In this way 
diagnosis can often be greatly facilitated A bullet 
a needle cr tho fraiture of a bone ran be quickly and 
ace urate 1 \ located tnbeu u!ouh spots In the lungs can 
be disc overt d and with e H|M*rlaIly good appurutiiH the 
piesence of u stone In the kidney ran be detected 
For all of these purposes haid Roentgen tubes are 
employed I c tubes containing only an Infinitesimal 
quantity of all or a very high vacuum Soft tubes 
which contain a little more air ate used tn the ap 
plication of Roentgen rays to tho skin for the cure or 
disease The rays destroy diseased cells and hence 
tr they are applied promptly and persistently they 
remove and heal morbid growths of vurious kinds 
If the rays produced by soft Roentgen tubes are ap¬ 
plied for a very long time their destructive action ex 
lends to the healthy tissue Hence soft tubes tan bt 
used with ndvnntago only In the treatment of super 
flelal growths and dlsooHts such as tho various forms 
of acute and chronic ec/ema psoriasis scaldhoad 
warts etc I never apply soft tube rays longer than 
ten minutes 01 oftener than three times a week and 
I havs never observed any injurious effect In the ten 
y.ars during whleh 1 have employed Roentgen ray* 
Borne times In spite of every precaution the hair of 
a small part of the head Is dcstioyed but a new and 
much more luxuriant growth always appears within 
a few months 

Quite recently hard Roentgen tubes have beep 
employed In the treatment of deep seated affections 
of the skin without Injuiing the suiroundlng healthy 



QUARTS BLOCKS AND TUBBS FOB APPLYING 
ULTRAVIOLET RAYS, WITH PRESSURE, TO 
VARIOUS PARTS OP THE BODY 


tissue, even when the application Is continued for an 
hour or longer The method of using hard tubes was 
devised by Prof Foelhes, and has been improved by 
Dessauer who employs very "hard" tubes, in which 
th* vacuum is so high that an electromotive force of 
120 000 volts is required to tores a current through 
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them. This high voltage la produce# by specially 
designed Induction coll#, which arc Immersed in oil 
In order to secure perfect Insulation The coll Is 
operated by an alternating current, in connection with 
a Goetaa rectifier and a Webnelt Interrupter Thu In¬ 
duced current passes through two or more extremely 
'‘bard" Roentgen tubes, which are plaoud from 20 to 


to Inches dlHlanl from tho patient, who is protected 
from injurious radiations by the Inferimsltlon of a 
large jmne or window glass. The rays ran hr applied 
In Ihis manner for two or three hours, without pro 
du< lug any Injury to the healthy tissue Very gratify¬ 
ing results have been obtained with Hcusuiicr'-j ajv- 
puratuu I employ UiIb method In tho troutmunt of 


sarcoma (malignant tiunoiu), cancerous grow Ills in 
their earliest stages, golirc. Ii.isi>duw t» disease, tumors 
of the lymph glands and in-riiic ions anemia True 
. aneer, if well develop, il tei|ulrih Mu knile, but after 
the o|s>railon 1 ap|)ly tin llisutgcn rnvs lo the wound 
und the entire body. In older In <!<stro\ lurking germs 
and prevout a relapse —Lllo Hartc ulaubc 


SOLAR VORTICES AND MAGNETIC FIELDS —1/ 

RECENT STUDY OF THE SUN. 

BY PROF. GEORGE E. HALE. 


Tut BiKTtrohellogrsph, which tells hh of the exist 
enre of solar vortices, is a naluial outcome of llie ap 
plication of the spci troscopc In astronomy, whore 
Englishmen were foremost among the pioneers Thi 
detection of a magnetic field within these vorthes fol¬ 
lowed directly from Zeeman's beautiful discovery of 
tho Influence of magnetism on radiation—a logliul ox 
tension of the earlier work of Faraday and from the 
classic Investigations of Crookes and Thomson on the 
uature of electricity 

It Is customary to distinguish shat ply hutwcou the 
observational and experimental at lencca. iu< hiding 
asttonomy In the former, in pliyaica or chemistry the 
Investigator has the Immense advantage of being able 
to control the conditions under which his observe 
lions are mode. Tho oatrnnnmer, on the other hand, 
must be content to observe the phenomena presented 
to him by tho heavenly bodies, and Interpret them ns 
best be may I wish to emphasize the' fail, however, 
that the distinction lielweon these two methods of ru 
search Is nol so fundamental us It may at first Hlglit 
appear. In lKUO a laboratory. In which experiments 
were conducted for the Intelpretutloii of astronomical 
ebscivatlons, was established by 8lr William Hug 
gins on Upper Tulse mil. The advantage of Imitating 
celestial phenomena under lahorutoiy conditions was 
thus appreciated half a century ago. I shall Indicate 
later how Important a part such ic laboratory plays in 
the work of the Mount Wilson Holar Observatory 1 
shall also show that In other wavs the astronomer may 
advantageously follow tho physicist, partleulaily In 
the choice- of observational methods and In the design 
Of Instruments of research. 

Pun-spots were discovered hb soon as (hilllco and his 
contemiiorarles dlrocted their llltlo telescopes to tho 
sun. In fact, ancient Chinese- records Indicate that 
spots of exceptional size had been deteetc-d by the 
naked eye many centuries before Long after their 
discovery, the most diverse views were held as to flic 
nature of aun-spots. 81r William Hc-ischel mentioned 
the unccitalnty which had existed prior to his lime, 
remarking that tho apotu had been variously clear rlbcd 
as solid bodies revolving about the sun, very near Hh 
surface; the smoke of volcanoes, smoko floating on a 
liquid surface; clouds In the solar atmosphere, the 
summits of solar mountains, uncovered from time to 
time by the ebb and flow of a fiery liquid, etc In 
Herschel's own view the spots are to be (onsldew-d as 
the opaque body of the sun seen through openiugs In 
the luminous atmosphere which envelops It Indeed, 


It does not appeal that they had anv other foundation 
for thedr assertions than nine opinion and vague sur 
niiBe, but now 1 think mvself authorized, upon astro¬ 
nomical principles, to pro|lose the- sun ns ail Inhabit 
able world, uud am pcrtuuded that tho foregoing nb- 





Y~ 


Fin. :i-N\ME KKHION OF J’HR HUN, HIlnWlMt 
THE MYItKOUKN <H.i) FIAMVUL1. 

Iisih \jirll w, Mi mini 1* M Pm Ilk .uu-diml tins 

f-crvatlnns, With the concluaioim I have dtawn fioni 
1'ieni, are fully sufficient to unswer evc-iy objection 
that may be made against It"* 

Sir John Hcisrhe! did nuL abandon tho Idea of an 
opaque aolur globe bul suggested that hurricanes or 
loinndoca might an omit for the piercing of the two 
Oiata of luminous mailer which oidlnarlly conceal 
this globe "Such picx-esses cannot be iimiioompanled 
by vorticose- motions, which, left to themselves, dlo 
awuy bv degrees and dissipate-—with this pc< ullarlty, 
that their lower portions come lo rest more speedily 
than their unper, by reason of the grealpr reslHtaurc 
liulow, as well as the remoteness from the point of 
action, which ilea In a higher region, so that their 
center las seen in our water-sisiuts, which are noth¬ 
ing but small tornadoes) appears to retreat upward 
Now, this agrees ported!v with that which Is observed 
during the obliteration of tho aolar siiots, whlrh ap 
pear as if filled In by the collapse of Ihelr sides, the 
penumbra closing In upon the sped, and disappearing 
alter It” 

We now know that auu s)iots are brighter than the 


millions nl degiiis at Its cenlei If w>- examine a 
huge sc ale- plied ogiupli id a sunspot we see, that It 
c onslsts or a (lurk ceniinl uglun, call-d the umbra, 
and a surrounding aiea, decidedly less dark, called 
the penumbra The- slim tore* of u spot, as this ad 
mil able photogiaph by Iiiiihhi-ii allows, la granular, 
like thill of tho photosphere In the |s iiunihra these 
granulations seem to gioup themselves mole or leas 
indiall). us (hough unde i Hie influence ot some form 
directed toward or away Irom the- umbra Unfortu¬ 
nately, direst photographs of (lie sun have not yet 
nttniucd such perfection as to sliuw the most inlnuto 
details of Min speds To appuslal- those-, wo must 
have lecoutsc lo the exquisite drawings or Iztngley, 
the truthful quality cil whieh Is recognized by every 
HHlronuniei who has obseived sun spots under favor 
able conditions Wi shall we that tin <harditerbitJc 
structure repiesc-nled bv tlic-sc- drawings Is rets-atod. 
on a for greater scale, in the higher regions of the 
solar utinewpli-io dlsclos-d on iccent spec trohellograph 
jilalc-a 

Hlncc the time of Hlr Tulin llersehel many astrono¬ 
mers have proposed vortex theories of sun spots One 
of the first of these Is (he thorny of Faye, who aup- 
isised the whirling motion to be the direct result of 
the peculiar law of the sun's rotation This law was 
discovered by Carrington, who lonntl from observa 
tlonB of spots near the equator that the sun completes 
a rotation la about twenty live days, while I be- motion 
of spots at a latitude of 40 deg indicated the time of 
total Ion to be nearly two days longer '"hiis, as the 
icitation period Increases toward the poles, the photo¬ 
sphere- at the northern and southern boundaries of 
a sunspot must move at different velocities (assuming 
(he law of the sun's total ton to In the same as that 
of the spots 1 This difference In velocity would tend 
to set up whirling motions, c lock wise In the southern 
hemisphere and counter c loe kw Iso In the northern 
hctnlspheii- Sun siiots. In Faye’s opinion, are the 
visible evidences of Mich whirls 

This thc-ory has had nmny supporters, hilt It Is 
now generally agreed that tho difference in the rota 
tlonal velocity of adjoining regions of the photospbero 
is not nearly sufficient to account for the observed 
phenomena Berrhl. one of the most assiduous ob¬ 
servers of solar phenomena, was strongly opjiosed to 
Faye's thpory Ho pointed out that about 6 per cent 
of tbs spots he obseivcd gave- some evidence of cy 
clonic action, but In tho vast majority of canes such 
forms as l-'aye's theory seemed to demand were lack 
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tin mnnltii would throw much light on th« nature or 
bUii-epotH Fur many yearn, howevor, this Iio|k* »u 
nut realized Tlu- llrat monochromatic Images of (he 
huii were made with the K line of calcium If we 
compare such an Image with a dimt photograph of 
the Him, made In the ordinary way, we aee that the 
auiihpotN a t ( surrounded and frequently covered hy 
viiHt (louda of lumlnouH calcium \ai«or These atlaln 
elevations of aeveral thouaand mllra above the aim a 
hiii tme but they must not be confuted with the prom 
I lienees, which ascend to mui h higher elevntloiih When 
observed at the suu's limb the blight inhium line dill, 
as these luminoiiH clouds Hrc < ail'd are so low, In 
roiupailKou with the pioiulnenees, that thi y can hardly 
Ik* dctoi led as • levatlona Thus our knowledge of the 
cab Him Hot mil must be derived mainly from the study 
of him d roll el log i aph plates, whlih Hhow iliein In pro¬ 
jection on the disk 1 must not omit to mention how 
oxer, that the tali turn vapor rises to the highest parts 
Of the prominent os, and that this higher and cooler 
VHimr frequently Indicates Its presence on Hpertrollcl! 
ograpli plates 111 Hie phonouienn of dark flocdill These 
are relatively Ini onspieunns, however, and need not 
be iliac uased here * 

It hckiii ajipt arc’d that the average photograph of 
bright calcium llcacitll could not he counted hik.ii 
to Indicate the existence of dellnlte streams or cur 
rents In the solut atmosphere in 1003 the hydrogen 
tics'nil were pilotographed for the first time By com 
paring these Acs cull with the corresponding calcium 
floccull we sec* that. In general, dark regions on the 
hydrogen image agn e approximately In form with 
bright regions on the calcium Image This might 
appear to Indicate thul hydrogeu tw absent tn the re 
gious where nth linn Is most abundant An investlga 
tlon of the question, however, does not lead to this 
conclusion Park hydrogen llocciilt seem to mark 
those regions un the sun’s disk wheie hydrogeu Is 
present as an aliaorbing medium, which reduces the 
Intensity of tlm light coming thiough It from below 
In certain areas, where the temperatmo Is higher or 
the condition of tadlatlon otherwise dltteient, th« hy¬ 
drogen hoentll arc* bright in many cnhcH erupt tome 
are In progress at these jHilnts but In others the dif¬ 
ference la brlgnliieHN Is apparently not the duett h- 
sult ot eruptive action 

The hydrogen tics cull thus photographed with llm 
line's 11(1, Hy, or HU, differ lit ninny respects fiom thn 
rnklum flncuiii Not only do they usually apiiciir 
dark, wheie the mb bun (lot mil Hie blight their 
forms exhibit striking |m*< ullarttles, which ate absent 
or imirh Ichh < oitspli unit* In the case of rale turn The 
apiteniauee of the calcium floccull resembles that of 
floating cumulus clouds tn our own slmospbere, their 
capricious changes In fottn revcnl the operation of 
no simple law flut the hydrogen flocdill, on the con 
tmry, exhibit a definiteness of Htiuctnie In striking 
contrast to this apiienrunte Some of tlm photograph* 
strongly remind us of .he distribution of Iron flllugH 
In a magnetic- fluid and suggest that Rome unknown 
foree Is In operation 

Bmli was the condition of the subject when the red 
Ha line of hydrogen was find applied to the photog 
rnphy of the Him cult on Mount Wilson in March, 1308 
The calcium and hydrogen floeenll had been studied 
for several years, and much hml been learned as to 
tlieli uatuie and their motions II had been tound, 
for example, that the ral< him florcull observe the snniu 
law of rotation that gov< rtiB the motions of Him spots, 
while the hydrogen floetuli apparently follow a dif 
ferrnt law, in which the dec r< tme In the angular tots 
IIoiihI velocity trom the equator tow.ud the poles Is 
nmrh less niaiked Thu latter testilt Is tn harmony 
with the Investigations of Adams, whose aerurmte 
nic-asuii's of the upptonch and mesaloti of the hy 
iltogen at the < ante rn and westeru limbs of the sun 
oltc-r but liftlc evidence of equatorial aceeloiatlon on 
the purl of this gas For tills and other reasons It 
had been concluded that the h>dtogen shown In such 
photograplis teaches a higher level thnn the vapors 
of the lulght (H ) calcium floccull The region of 
tin ntniosphtre pmvhnslv exploit'd with the speotro- 
helmgiaph waH u< vc 1 1lie less "indued (except III the 
ease of eruptions mid dark cab turn floccull) to a roni- 
paratlvely low level lying within a few thousand 
mlb h of the photoHphere What might be expected 
tf a at ill higher region could Ih* satisfactorily photo¬ 
graphed In projection on the illhk* 

The red Uiii* of hydroren offc red the meanM of dis¬ 
closing the phenomena of this higher atmosphere As 
tt ninv not limnndtutelv uppiar whv different lines, 
rsiimd liv the radiation of flic same gas should not 
give precisely similar photographs n brief reference 
to tlm nspcit of a prominence In the red and blue 
hydrogen lines mnv he »<l\nntag>*<ius Here* are two 
photographs of the Bnnu* piomlnenre. seen In elevation 
at the siin's limit, cun innih* with /fa the oilier with 
Hi As the red line Is \c*rv bright even In the high 
<M regions the photograph taken with Its old shows 
the entire prominence 7/fl on the other hand Is 

* Eruptive jmualooocw sre «1bo recordod o» the dl»k u bright floccull. 


relatively weak at the higher levels, and consequently 
only the lower and brighter parts of the prominence 
are well recorded when this line is used If, now, wn 
suppose ourselves Immediately above such a promin¬ 
ence, at a point whore we observe It in projection 
against the dink, It Is evident that the rh&ractcr of 
the hydrogen lines must depend ii|ion their brightness 
at different levels Ah we know that, speaking gen 
irally, absorption Ih proportional to radiation, the 
amount of light absorbed In the upper part of the 
prominence will lie much greater for Ha than for Hi. 
lienee the avetnge level represented h> the absorption 
of IIa will be higher than tbe avciogo'lcvel represented 
bv Hi, since the higher gases play a more Important 
pail in the production of the former line We may 
therefore expei t that photographs of the hiiii'b dtHk. 
token with the light of Ha, w«ll show tbe dark areas 
ainespondlng to absorption tn the prominences much 
more clearly than phntogiaphs taken with Hi Mora 
over, since Ha Is stronger than Hi In the up|N*r ehro- 
moHphere, In regions where no prominences are pres¬ 
ent. the* average level represented hy tills line will. In 
gem ral, he Higher than that represented by HI A 
compatlHon of two photographs of the nun's disk, 
nmde with the lines in question, will suffice to make 
Huh deal Tlila enotmoiis group of prominences, 
stretching for several hundred thousand miles across 
the sun, Is much mure clearly judh-uted bv Ha than by 
//* In general, the hydrogen floccull me stronger 
and more distinct when photographed with Jf» and 
then* are some regions which appear bright with Ha 
and dark with HS This latter peculiarity probably 
has an Important be arlng uikiii the similar behavior 
of hydrogen In ceitaln stars and nebula* but a dls- 
i tiHslon of this question cannot la* undertaken here 
The first of the //« photographs gave strong hope's 
of a substantial advance In our knowledge of the solar 
atmosphere The sharpness and comparatively strong 
contrast of these floccull, and the evidences of definite 
structure and clenily deflned Htrcnm lines which I hey 
lcvcnled, mu highly encouraging The woik was 
begun during the disturbed weathu of tin* ralnv s*-a 
son, when tlm definition of the solar Image la never 
of the best On April .loth, 1308, the first photograplis 
vvcie seemed under the flue atmospheric conditions 
which prevail in the diy season A dltcst photograph 
tFig I) shows a small Inslgnlflcnrit group of sun 
spots, which would not seem without either mdirn 
tIons, to iiu iIt HP" Ini attention Tin* next photograph 
tFig 2) shows that un cnoimous cab him HoiiuIiih 
oecupiid tlus*ri*glon of the him but its form wan In no 
wise reiuurkabli and nftoidcd no evidence of the pin 
tiomena brought to light bv the Ha photograph The 
stunt me lecordtsl with tlm aid of the latter line (Fig 
’ll leenlla Lnuglev s sunspot drawings, and suggests 
the* operation of Home grent force* tclntcd to the* hiiii- 
sjiot group The same cyclonic structure had been 
less satisfactorily molded un the previous day. but 
a (Miiipailson of tin two photographs failed tn Indicate 
Hiioh 'Images as motion nlong the appatent stream 
lines might be supposed to produce 
Tin* close* ol the rainy season now pot in I tt oil nil 
at tlve slnUj of the Ha Aim cull to be undi rt.iken Many 
photographs were made dally, und tin* almost constant 
nMKxIatlnn of nppaicut cyilonn stniuuc or v oil lees 
with sun apots became < vblent lairing several months 
of tin* year in California an unbroken succession of 
clear cKh v r cun bp i minted upon so that the changes 
of a given vortex e.tn be followed without interrup¬ 
tion The i vc lonli htornm w'-re found to be of two 
principal types, tin brat asscxlstpd with groupH of 
spots and tepresented In such photographs ns those 
o' April 30lh and September 2d, tho second associated 
with single bpotn and resembling a simple vortex, 
as Illustrated In the photographs of September ftlh and 
October 7th, 1308 (Fig. 4) The appearance of these 
simple votth-eu Is such as to Indicate rotation In a 
clockwise direction In the southern hemisphere, and 
tn a counter-clockwlde direction In the northern 
hemisphere (assuming the direction of motion to be 
Inward town id the spot) However, this cannot be 
taken as u general law, corresponding to the law of 
terrestrial i colours Indeed, many Instances have 
been found of closely adjoining spots, In the same 
lic-iulaphcre and frequently In the same spot group, 
having magnetic fields of opposite polarity, produced 
by vortices rotatlug In opposite directions. 

In some eases, at least, these vortices seem to exer¬ 
cise a powerful attraction on the surrounding gases, 
as a series or photographs taken on June 3rd, 1308, 
Illustrates A long dark hydrogen prominence, first 
photographed In elevation at the sun’s limb on May 
28th, had ndvamrd halfway across the solar disk, 
it lay at the outer lioundary of n well-defined vortex, 
centered on a sun-spot This spot bod been gradually 
separating Into two parts, and on June 3rd tha aopara 
tlon was complete The first photograph of a series 
of nine was made on this dnv at 4h r>8m Several 
successive photographs Indicated no appreciable 
change*, but one taken n* &h 07m showed that the 
prominence was developing an extension toward the 

spot At 5b, 14m, tbla bad assumed tbe appearance 


Illustrated In the next photograph, and eight minutes 
later, when tbe last photograph of thia series was 
taken, the extension bad almost reached the spot It 
will lie Been that It divided Into two parts, which 
Indicates that each umbra was a center of attraction. 
The average velocity of the motion toward the spot 
was more than 100 km. por second Later photo¬ 
graphs, made on the following days, show a ring of 
bright hydrogen surrounding the spots, suggesting 
that the comparatively cool hydrogen carried down 
Into the npots wns re-heated nnd returned to the sur¬ 
face, after escaping from the lewer end of the vortex 
We thus scum to be observing some of the phenomena 
of an actual vortex in (.he sun, but It muat not be 
supposed that caws of this kind arc common Tn 
inuny Instances the hydrogen floccull do not appear 
to move rapidly toward or away from npots, but un 
dergo changes of Intensity, os though the physical 
coiinltiou of the gas were constantly changing, but 
before proceeding further with a discussion of these 
sun-spot vortices, let us turn to another phase of the 
subject, which will afford much new Information in 
illHi>eiihnble for this purpose.* 

Wf me nil familiar with the effect produced by 
passing an eloctrlc currant through a wire helix. The 
linen of to roe of the resulting magnetic Held are 
laiallel to the axis of thu helix, and Its Intensity Is 
determined hy the* diameter of the helix, the number 
of turns of wire, and the strength of the current 
Wh also know, from Howland’s experiment, that tho 
rapid revolution of an electrleally charged body will 
piocluee a magnetic field Thus, If a sufficient nuni 
her or eleetilrally elmiged particle's were set into 
rapid revolution hy the solar vortices, a magnetic 
fli Id should result Whnt warrant have we for oHHiini 
lng the existence of i barged particles In the sun, and 
how could Huch a field ho detected? 

!/>t me pass rapidly In review a aeries of pheno¬ 
mena with which you are all familiar Sir William 
<’ioe,k< h showed In tlihe lecture room, so long ago as 
187!) that the negative pole of a vacuum tube sends 
out a stream ot particle* capable of setting & light 
w'tmlmlll In rotatl-in aud deviated fioni their straight 
path when under the Influence of a magnetic field, 
lie has kindly < onsented to show the Baiun tube again 
to-night, von now see the effect upon the* screen The 
iccent woik of Sir Joseph Thomson and otliera lues 
|imv«d Hint Ibetii* are negatively charged particle* 
called “eoipiiw Ich” or ‘'elections.’’ and that their motac 
Is about 1 17«fl of the* mnhH of an atom of hydrogen 
Moreover, Thomson bus Bbown that at low pressure* 
these corpuscles arc given off from a hot wire or 
from the carbon fllunieiit of an Incandescent lamp Tie 
ha*, nisei demonstrated that this protierty of emitting 
iorpusele* nt high temperature la common to carbon 
end to metal*, whether In tho Holld cn in the vaporous 
i ondltinn Thn* we have warrant for the belief that 
the sun, (oni)MiH'd of jiet such elements ns eonstttuto 
the earth, must emit great nuinbcia of these* cor 
I.UHclcH \x Thomson lias estimated that the rate or 
emission or a carbon filament at its highest point of 
iernnileseeneo may amount to a current equal to sov 
c'lal ampin's per square centimeter of surface, wo 
ran Imrdiv he mistaken in asmiming tho existence of 
still tuoru iKivurful currents In the sun Tho eml« 
<dou of negatively charged particles Implies thp emls 
slon of positively charged particle*, hut In laboratory 
experiment, because of unequal rates of diffusion or 
oilier enuses. chnigcB of one sign are always found 
to be In exiesa. We thus have reason to believe that 
powerful magnetic fields may result from the revolu 
tlon of those particles In the solar vortices. 

In seeking a means of detocting such fields, lot us 
first recall Faraday's discovery of the effect of mag 
netlsm on light, made at the Royal Institution In 
184B This discovery relates to the rotation of the 
plane of polarisation of light when passed through a 
plate of dense glass in a strong magnetic field Al¬ 
though Faraday, In what was said to be his last ex¬ 
periment, endeavored to detect the offset of mag- ‘ 
netlsm on the lines of the spectrum, ho failed because 
the apparatus then available was not sufficiently pow¬ 
erful In 1896 Prof. Zeeman examined with a large 
spectroscope the two yellow lines emitted by sodium 
vapor tn a flame between the poles of a powerful 
magnet. Observing In the direction of tho lines of 
forte, he saw that the sodium lines widened When the 
magnet was excited Subsequently, with more power 
fill apparatus, he found that a single line, when ob¬ 
served under the above conditions, la split Into two 
components by a magnetic field. The distance between 
tbe two components is a measure of the atrength of 
the field: but the moat charaeterlstle quality of theae 
doable line*, which distinguishes them from double 
lines produced by any other known means, is the fact 
that the light of the two components is circularly 
polarised in opposite directions Tf, then, we en¬ 
counter a double line In the spectrum ot any sub¬ 
stance, and suspect tt to be due to a magnetic field, 
we must apply tbe test for circular polarisation. 

The simplest m ea ns of testing for circularly polar* 
1464 lift* If to tWtotora It into ptoos poUurlttft light 
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by passing it through a quartrr-wavn piste or s Frea- 
nel rhomb In the cane ot a Zeoman doublet, wo 
would then have issuing from the rhomb the light of 
the two components polarised In planes at right angles 
to one another A Nlcul prUm, standing at a certain 
angle, will transmit one’of these plane polarised beams 
and out off the other. Turning the Nlcol through 90 
deg will cause the component previously cut off to 
be transmitted, and tho other to be slopped 

Consider a sun-spot at the center of the solar disk, 
and BUpiKMe It to be produced by a vortex, the axis 
of which Hus on the line passing from the eye of the 
observer through the Hpot to the center of the sun 
In those clrrumstam os. If a strong magnetic Held is 
produced by tbe vortex, the bpectral lines due to 
vapors lying within this Held should be widened or 
transformed Into doublets Moreover, the light of the 
components of th<se doublets should he elniilariy 
polarised In opposite dlructluns This would bo true 
If the spot vapors weie emlttlug bright lines, Identical 


In character with those emitted by a radiating vapor 
between tho poles of a magnet. The experiments of 
Zeeman, Cotton, Konlg, and others, show, however, 
that dark lines, produced by the absorption of the 
spot vapors, should behave precisely in the same way 
ns bright lines 

The spectrum of a sun-sitot was observed for the 
hrst time by Loekyer In I860 He found thnt many 
of the lines of the solar spectrum were widened 
where they crossed tho spot, and the observation of 
these widened lines lias been carried on systenint 
tcally by many obsci vers ever situ e Conspli nous 
among these observers was Young, whose last otwivn 
ttons were made with a powerful grating spcitio 
SCOIKV attached to tho 23 inch Princeton refiaitar 
This instrument showed that Home of tho hikiI Hues 
are (lose doublets T>r Walt. - M Mill hell, who at 
first worked in conjunction with Prof Young und 
later by htnihcll. gave spoils I utleiitlon to ihoae double 
Hues, which he found to 1st particularly numerous at 


tho nil end of the spectrum He called them "rever¬ 
sals," and the existing evidence lavored the view that 
ihey were produred by tho radiation ot a hotter layer 
of vapors overlying thu spot, which would give rise 
to a narrow bright line at the center of the widened 
dark line 

True reversals of this kind actually scorn 
to occur in the case or )i aud A and other lines in 
the spot s|teetruni nua it whs therefore natural that 
Mitehell should attribute the similar phenomena of 
the s|iot doublets to a similar cause it was generally 
supposed that the widening of Hie dark lines was 
dm to the ineiensi<d density of the spot vaIvors The 
dlvuse character of the lines in tbe sunspot spectrum 
la well illustrated by this drnwlng. which is due to 
Mitchell In addition to the ordinary widened and 
"reversed” lines we find eases where a dark central 
line* Is uoompanted hv wings, otlieis In which lino 
i.io thinned or completely obliterated, etc 
(To be continued ) 


SCIENTIFIC GUESSWORK. 

THE VALUE OF LOOSE METHODS. 


In scientific research, ns in h ss ambitious affairs, 
the pohacHHlon of a good Imagination lb ofti u of the 
utmost value We mav go even fuithci than tills, 
and sHy that on occasion tt is the only means avail 
able for advancing om knowledge into unexplored 
legions For In all pioneer woik there mines a 
time when the strictly logical rcAMMlng ot the text 
books fails to carry the Investigator forward and he 
must turn to tils imagination to supply some iiiIhhiiik 
slop or to suggest a fresh pathway foi exploration 
The tcntutlve nntuie e linrni ti ristic of acientifle 
deductive icaaonlng In so many branches of inquiry 
ts alone sufficient testimony to the extent which the 
Imaginative powers play in hutldlng up our know! 
edge The practical application of this mental qual¬ 
ity la seen at altlioal evety turning among the steps 
that lead In all gtcat dlseoveites and Inventions 
There 1 aro few instances In which a closely reasoned 
sequence of Ideas has been employed In the evolution 
ol outstanding achievements, there arc equally few 
in which tho authors of these advances have not 
owed a largo mcaauro ot their success to the happy 
inspiration ot their Imaginations, llui there is a 
limit to such met heals aa to every other, and euro 
must bo taken to guard agulnat all overindulge nc e 
In them Work, otherwise exeellenl. can la easily 
spotted by a too ready departure from tho regions 
or orthodox procedure 

The tediously gathered reaulls of Investigation 
have before now been rendered liurren of any real 
good to the scientific world by the loose iicsb of 
deduction employed afterward However much 
trouble wo may take In order to secure accurai y In 
our observations, they me useless until they have 
been carefully correlated among themselves and with 
the reaultB obtuluod by others Yet It is not uneoiu 
ltion to find some of our heal and most careful work 
era making a loose and even careless anulyslH or 
(he results of their experiments Thus assumptions 
oie made which, their nature being afterward for¬ 
gotten. are taken as truths, arguments are drawn 
from slender hypotheses and theories built all too 
readily on purely fanciful grounds It is Imagine 
tlon run rioting and degenerated Into mere guess¬ 
work. By such means science can never advance, 
nnd may In time inrur ridicule rather than respect 
by becoming the playground of rancy No more 
pointed illustration of this tendency could be ob¬ 
tained than is afforded occasionally by the graphical 
results of ex]s<rlmcntal work Relying, as It would 
seem, mainly on intuition, a curve will be drawn 
through the plotted points, und It will then be as¬ 
sorted that the result icpresenls (he law sought In¬ 
spection all too frequently shows that not only la tho 
“law" thui Indicated honored In the breach, but Is 
greatly dishonored In the observance What sort of 
mental Jugglery the authors Indulge In so that they 
may become convinced of the correctness or their 
views, or how they can Impose them on others, it 
is difficult to guest For In tho cases referred to 
many curves besides that given might be drawn and 
with equal justification. The curve shown has fre¬ 
quently no more claim to ho considered ss that which 
would be obtained if experimental errors were sh¬ 
een t, than a host of others. Yet two curves possess¬ 
ing the same degree of probability may have vastly 
different shapes and a consequently great Influence 
on any theory or practical work founded on them. 
As an example of this rssh Jumping to a conclusion, 
we would instance certain experiments carried out a 
phprt time a|0 pa wind pressures. Hare the plotted 


luIntH were joined up with a miicsitli cutvi which vviib 
thought to lcprc'Hent beat the tine alutc ol nffiilrH 
Near the origin the divergence ol Home ol tile points 
liom the cuive thua drawn vins aeen to lie excessive, 
hut It was concluded Ihnl this was due to iiliUMialty 
great experimental emu h Home time Inlet fill titer 
work on the Mime lines yielded results winch showed 
that at this legion the curve had points nr Inlleitlnn 
and should dip down so as to include the disciedltcd 
Iolnts of tlie tornier experiments 'I Itu the entire 
tlieiny hunt on the first results had to be modified, 
und a new pheiiomeiiou was dlseuveied, wlihh, al 
though in evidence in the earlier work, had lieen 
passed over because of the wiong assumptions imirie 
At ottui times we have seen experimenters boldly 
drawing in niivcs when the number ot points <>u 
the diagram was wholly Insufficient to warrant any 
cuive wlintcvu being given A sti iking example ot 
(ills was published lecciitlj Several points were 
, Instil'd tn two opposite coiners of the figure, n 
gioiip lay In the middle, nnd n cuive nppiouc hlng 
u paraitoia in shape—hut it might Just us readily 
have been a qimdrntrlx en h caustic -whs drawn 
through tlie imlnts, virtually only three In number 
A superfluity of points uiny likewise lead to guess 
wot k ol this nature Wc need only refer to experi¬ 
ments carried out on tho strength of columns to show 
a tv ideal example of this class In certain charts 
giving the exiterlininlal results of Hn Investigation 
on this subject, the cuive threads Its path ttuough 
a ‘ milky way" of lsilnls Home are far alsive It, 
Home an far below it, and those which fall on It are 
insignificant In number compared with those that do 
not It luniiot be pretended, then, thnt the curve 
represents tin results of practical research, for the 
diagram Itself shows thnt the eolunui is much more' 
like!) to fall when loaded to somo other streHM than 
I hat indie ate d hr tho curve 

It Is difficult In suggest any yneral means whereby 
this tendency to guesswork may be eradicated or even 
mcdlfled A certain umoucit of it is, and always will 
be necessary In all scientific research work Tho 
great difficulty Is to place a limit to Hh Indulgence, 
to determine at what point it ceases to la* Justifiable 
and liecoutcs • hindrance In the pathway ot advanc¬ 
ing knowledge Karh particular example, It is plain, 
should !*> Judged on Ith own faults Yet we may 
state as p general proposition, covering the most fla 
Rrant examples, that excessive departure from strict 
reasoning is frequently due to the influence which 
the worker's foimer beliefs exert on his mind when 
he is analysing the results of his research. Many 
experimental investigations would, we believe, be 
gicatty benefited bv an honest attempt on the port 
of their authors to get rid of preconceived ideas For 
It Is seldom that an experimenter commences to 
work with a perfectly open mind as to how the results 
should turn out When these are found, as they 
frequently are. to be somewhat different front the' 
results forecast, thore are few workers who ore suf 
flclently strong minded to believe firmly in their own 
figures After the experiments are over the results 
will be modified and "corrected" so as to bring them 
more into line with what the investigator thinks 
they should be. By tampering in this fashion with 
his figures he may readily obscure certain features 
of tbe subject investigated which are really Inherent 
In it and not, as he thinks, accidentally present In 
the same way it Is easy for him to read into his re¬ 
sults features that have no practical existence and 

U»u» found a totally erroneous theory. . Where the 


conditions of Ihr exiieriinent are thoroughly under 
steed we an-, no doubt Justified In altetiDg our flg- 
uics In u limited extent hi a direction coincident with 
that in which our leasen tells us truth must He 
This Is the true use of Imagination Hut where these 
Mindltlons ate Impel fee lly known, where there are no 
iic'vlous cx|K>riiiicntal facts to guide our reason, we 
must, to avoid mere gnashing. abide c lowly by our 
own icHulth until sin h time as turtlmr work will en¬ 
able us to view them in a fuller light -The Englnoer. 

EXOTIC DAINTIES. 

An HKlonlsulug vatlcty of opinions. In regard to 
w hni it, fit to eat anil w hat Is espec laity delicious. Is 
I on nd among the different lines ol mankind Article* 
which ap|M<nr sttnngi and npugnant to Europeans 
uppeur ns dnlntlfh at ('lilnese nnd .Inpnnow banquets, 
and some African trlbcBim n giocdily devour grass¬ 
hoppers nnd (veu tt unites ami seoiplonn The writer 
minllv held the empty but *1111 fragrant tin of his 
lust German ' hand e lieehci” under the nose of a 
Humean, who WUH uslounded by this evidence of the 
white man’s fondness for teul smelling articles of 
food Yet many strange and hoirlbin things arc nalsn 
ill Bunion If a fishernmn feels hungry he pulls the 
Inn spitiiH from a freshly caught fish aud devours all 
the list The flesh of the holothurla. or sea encum¬ 
ber ts eaten. Although it is gritty with carbonate of 
I hue lint the Inugli leathery skin and the contents 
ot tin ulmoMt hollow body are rejected The forests are 
infested by the larva- of a gigantic stag beetle, cater¬ 
pillars four inches in leugth and am big as a man’s 
thumb which feed cm fallen and decaying trees The 
natives dig out the raterpiliars with knives and hatch¬ 
ets and cat them allv«, with the exception of the bead. 
A favorite and partuularly repulsive dish, the eating of 
which Is now prohibited by the authorities, Is rot 
teu hieadfrnlt Tim crop of hreudfiull Is so great 
that it cannot be consumed In the fresh state, so the 
biradfrult is burned in pits lined with banana leaves 
mil it it lisa become quite putrid and Is then eaten 
it must be admitted, however, that the Samoan hill 
of fan' contains many things which are keenly relished 
by European palates 

Anew ijtic- of diving dress, especially adapted to 
deepwater operations such as cylludur sinking and 
submarine salvage, has been di vised by an English 
engineer, Mr Henry Parker, of Trlng lflll, Hertford¬ 
shire This cnglncci has been Identified with many 
dlffiniH cylinder sinking undertakings In connection 
with bridges, notably the Ulcer Murray bridge In 
Australia, where cylinders weie liedded In granite 96 
feel below water, and the Forth bridge The diving 
plant which he has now evolved is bated upon the 
experience gained in the foregoing tasks The diving 
dress Is almost as flexible as the oidtnnry attire, but 
enables tho diver to carry out his work in 200 feet 
of water with greater caw than at present attends 
his movements at a depth of so feel Moreover, It Is 
doubly safe In moving among rocks or the Interiors 
of sunkon ships, whether In deep or shallow wator. 
The diver can come up from a depth of 200 feet to the 
surface, and lie on the water for a time as the pres¬ 
sure is reduced as desired, without Imurrlng any In¬ 
jury and with less risk than Is at present I he ease. 
The cost of the dress does not exceed that of the ordi¬ 
nary outfit by more than 23 per cent The usual pump 
and all existing lighting and speaking connections can 
he attached to the helmet, as In the present Installa¬ 
tion, 
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ALriroiun the port of Swansea It plant! <n th 
banks of the. rlvir Taut it may for all ptaetleal pur 
potet be regarded entirely at an artificial port the 
dlttbarge ot the rlvir lain* trifling as compared with 
the volume of tidal water ebbing and flowing bt tween 
the plet heads The history of the Swnnsoa port 
works may be said to have commenced about 1712 
when the construction of a number of piers was be 
Run At the beginning of the present century the 
total docks and basin work carried out since thi 
earlier date covered an ana of about G acme and In 
eluded live docks and three basing 

The staple trade of the. port of Swansc a la coal and 
the continued growth of the tonnage entering thi 
port during the latest years rendered It Imperative 
that some considerable addition to the existing dork 
accommodation should be provided and nfte r having 
obtatnod the nee canary pai I lamentary powers the. 
Swansea Harbor Tiutters decided to construct a new 
dock, which should be aufflclentlv large to meet all 
the requirements of the poit for many years to come 
and ahould have the necessary accommodation for re 
reiving thi largest vessels that ate likely to be built 
The principal trade of the new dock which was com 
roenced In July, 1#04 will Imj In coal and the arrange 
menu of the berths sldlugs and approaehes to the 
quays have been specially designed with this class of 
traffic in view The total cost of the gigantic work 
including coal handling apparatus ware houses and 
machinery amounts to about $10 000 000 
The new dock now called the Kings Dock possesses 
• water area ol 8 acres In addition to the area of the 
deepwater extenalun which when it la completed will 
add 40 acrea to the total The dock la irregular in 
shape and the entrance loe k Is placed so as to faclll 
tate swinging I he largest vessel the lock can take 
will be able to swing In the dock ncai the lock with 
out interfering with any ship beithed alongside tho 
quays The width of the dock at this point Is 1 240 
fact The extume length Is 4 hOO feet the width in 
the upper portion or coaling arm which Is 4 000 feet 
long averaging r«(i feet The length of the quays re¬ 
served for goncial tiade Is 10 310 feet and for coal¬ 
ing purposes 2 800 feet making a total of 11 KO foet 
In addition tie re are pitched slopes toimlng the dock 
sides for a length of about 100 feet which can be con¬ 
verted into wharves The level of the impounded 
water is 3G feet above the dock bottom and t feet be 
low coping level The level of the watei will be 
maintained by means of pumping when the Increase 
In the member of lockings between spring tides has 
the elfnet of materially leiweilng ihe water level In the 
dock Provision will Is made for Increasing the 
depth of water in the desk by 2 feet 
Tho most fatiIking feature of the planning of the 
dork Is the ixeepttonil'y large pioportlon of quay 
lieutecg to water mu I hla has been obtained with 
out unduly lestiletlng the water arei required tu hi 
ebli \csse Is lei in motive i oi to He at moorings on the 
dock uwHttlng a berth The pceullur arrangement of 
jroje ting Jetties in the coaling aim Is designed with 
the view to e one m\ if be i thing spice The hays be 
tween ell Jetties which vaiv In length from 280 feet 
to 4 * tut in the sc utb side will Is occupied by ve*s 
Min if end inti length Hirsc will be loaded by 
niiHiis of the movable nil lie liets which will traverse 
as requited In take m imsltlons opposite tht ships 
liatehwnjs Othei vesx I the length of which may 
exceed the limits permi il It In the bay berths will 
lie alongside the jetties verlupplng the ships moored 
IB the bnjtB klQUgsiqfl \h wtyKVflfc Tfo stUp* kt 


TIIR 1 1 VC UK It fliMRl Poll MAKING SKA KMUANKMKN 1 

Jetties will bei loaded by menus of the fixed heilHts 
and warped In or out as necessary to bring thi hateh 
ways under the tips This device prattle ally doubles 
tho wharf accommodation and Is we believe a novel 
urangeraent In dock construction The obvious e rlt 
h ism lb tho possibility of difficulties In mooring a 
large vessel broadside on to the end of a narrow Jetty 
when a strong gale Is blowing The engineers have 
bow ever provided heavy moorings at Intervals along 
the middle of the dock 1 h« mooting ant hors consist 
of large concrete blocks sunk below the suifaee of the 
desk bottom The mooring chains are shackled to 
mooring bais Imbedded in the concrete 
lor construe ting the dork the first work under 
taken was the reclamation of 40(1 nciea of fore shore 
by means ot a sea embankment Within tbc nee a to 
Inclosed thn dock Itself whs coustiucled latei Hit 
sex embankment Is neailv two miles In length and 
consists of a stone mhble hank protected on the sea 
face by large atone pitching no stone In the pitched 
face being less than two tons In weight the general 
average being about four tons The stones were can* 
fully sot by two Stem capacity Ulan ernnes Tho fore 
Bhore at tho site of the embankment Is for the most 
part soft sand and beach at a level of J fee t to 4 fee t 
above low water or spring tides The depth of water 
In front of the embankment at high water of spring 
tides is therefore about 20 fpet The toe of the sea 
ward slops of the bank Is formed by large stones not 
lues thnn tbrep tons In weight laid In a trench In the 
sand 6 feet deep The stone embankment Is sur¬ 
mounted by a ennerete parapet and an apron tho sur- 
face of the latter being at a level of 10 feet above 


high water of spring tide The pxiapet wall la 7 feet 
high and shelteis the uclalmed aria fiom sea wash 
and spray The method of const tuition of the sea om 
bankmeut wax as follows A tlmbei gantry, which 
averaged ovei 30 feet In holgbt from thi foreshore to 
the rail level was constructed on thp foioshnre along 
the center line of the embankment Tiavellng pile 
dilving stages each carrying three, piling engines 
wen started liom two points and worked In both di¬ 
ne tlons Lifetime gangs kept the e oust ruction of tho 
gnutrles well In advance of the rubble mound Train 
loads of stone lubble were brought on to the gantries 
and tipped until the latter structures became burled 
In thi Htone dtbitt Ihe piles and other timber with 
the exception of the upper poitionx of thn gantry were 
left burled In the rubble uioiiml xs the work pro¬ 
ceeded A little imtlon ot the embankment was eon 
stiueted without a gantry the materials being tipped 
end on ax the bank advanced A total of about 128- 
000 eubie yards of stone has been used In the eon 
strmtlon qf the embankment In addition to 1211000 
e ubii yards or sand front tlm dunes 

Tho dock wallx xb well os those of this lock are 
constructed throughout of fl to 1 cement concrete 
fteed with 4 to 1 concrete up to a level of 16'. feet 
below tho coping At this level granite ovcixalllng 
eoilmen project 6 Inches beyond the lower part of tho 
wall and from the top of the nversalllng course up to 
the gianlte coping thf wall Is vortical and faced with 
blue brick Ihe face or the wall below the overran 
isg course batters 1 In 24 to 22 feet below the loping 
Below that level the batter Is Increased to 1 In 2 71 
down to the dock bottom. The foundations vary In 
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depth. In places they were carried as low as 28% feet 
below dock bottom making tbo maximum height of 
tbe wall Stt% feet The base width of the wall la 22 
foot which la reduced by steps to 7 feet under the 
toping kor tbe purpose of draining the ground at 
the back of tht walla during construction two 4 inch 
east Iron pipes are built Into the wall at every 7ft 
foot 

Tht sc drain pipes were sealed on tht tomplttitm 
of tbt woik Vertical dry nibblestono drains ar« laid 
behind the walla at the back of tht drain pipes and 
a continuous dry drain la placid at the levol of thu 
lowest cast Iron drain pipe In thou parts of tho 
dot k whiro no quays have been provided the sides 
have been sloped to 1 % to 1 ind atone pitched The 


poslte side of the dock Tht auperload on the wharves 
Is calculated at 2 hundredweights por square foot of 
deck In the way of the movable hoists In addition to 
the attual load Impost d by tht hoists themstlvts 
which Is 301 tons for eath holHt llu front Is am of 
the whaif which Is 2 teet 4 Inches by 1 foot 2 int hes 
lu setlIon curies a moving load of 200 tons on four 
shells (he total wheel base b( lug 7b ft it llu rt 
matndor of the moving load of tho hoist vl/ 101 tuns 
Is carried by the back beam mtasurlng 3 feet 2 lnt hi b 
by 1 foot 8 Int hes The dtek elstwhrrt than bttwi n 
tin movable hotst traiks is ealtulated for i sup i 
load of 3 hundredweights per squart foot Tht Jtlii h 
which carry the flxtd hoists and tht vludutts hading 
to them fin t il ulated on tho same basis as the wbaif 


her and tht remaining 1 v i ir wain ehamben. Hie 
to tht outer watir lhi ugh | n s >i| 111 pits*, at the 
top deck of tin ulr thu 1 i tli i is It Ion of this dirk 
btlng uiungid so hh t In. i i iiuihi .miss of 
weight ovtr htiti>unty it ill mi it s I tldt 

THE PARIS 1 LOOPS AND THFIR. 

PREVENTION 

At Titoi nit I’msiaiiM 1 iv hi ill 1 mort frtilv 
Him i tht subside nt e c rt h lltcch. tl \ luv mvet the 
Ins not bt t ii without tnshl t tbl t \t tv inning 
th month tin S int hi rtiqil nllj iIh ii to a hvil 
that in uidlniiy Urn s wield h le kid u| t it as dun 
genius ind | lotntlve winks Itivt bttu hastily tar 
ntd out In tie shut of (oncintc wills to pnve.nl the 



FRRRO COkCltKrK ( OA1 I\(t WHAKK 


stone pitched slope is t epptd by a granlti toping sit 
on a tontreti foundation Tht main Ini to be ex 
tavalt d from the dock lonslsted print Ipally of sand 
and ballast but In plates considerable deposits of (lay 
and numerous large houldtrs were tniounlt red Ntarly 
the whole of the excavation wbb dom by steam extava 
tors scvnal tyi«s of Ibise mar hints (King used The 
material excavated amounted to 1 00out) dibit yards 
On the north side of tht coaling aim tho quay for 
a length of 7f0 foot Is built ot fonottinirt It on tho 
Ilenneblque system rtac same eons) rut lion has been 
adopted for the toallng wharvts on the south side of 
the arm 1 H8 f*tt In length tog. flier with Ilv« Jet 
ties which Intitaae tht total frontage of tht ferro 
concrete work on that sldt to 1 411 tut This mithod 
of construction was adopted to obtain a greater width 
of Arm foundation required fot both the movable and 
fixed coal hoists than is posslbh with solid concr te 
walls The feiro-concrete wharves are tuort costly 
than tbe solid wall when ((impHitd by the cost pet 
foot of frontage but then Is u saving by the adoption 
of tbe former method when tht (ust of thi heavy 
foundations for tbe holsUt and t rune iondH at tho back 
tit the wall Is nddtd to the ost ot the latter 

As said tbe Jetties ft tinting tht south wharf an 
five In number and all ar* fn fttt wide Tht projet 
lion of tho Jetties Into the dock varies the middle one 
which may be taken as typical having a pnjictlon of 
BO feet on the west face whllo on the cast ftui the 
projection la 115 feet the diffeieme bt lng due to the 
ictielon arrangement of the wharf fans and Jetties 
The construction Of the ferro-conrrots wharf on the 
north side follows the design of the wharf on the op 
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work tho total load Of each hoist being tak.ii us 140 
tons Tho columns of tho hoists are carried on 3% 
feet square ferro concrete pillars 

As already stated a largt portion of tho eastern 
part of tht Kings Dock is to bt dtvotid to toal traffic 
and sic lions of thi toallng wIihivhs have bun I. hh. d 
to tailwiiy eouipunlin by whom Uny will be worked 
When the toallng scheme 1 b complete then will be i 
total of aeve ntecn fixed and movable hoists provide d In 
this part of the dock 

The entiance lotk is placed at the southwestern 
corner of the Kings Dock and is 87B ftet long bt 
tween tht pointing sills of tl e Inmr and outer gattH 
and 10 ftet wldo at coping lovol The dotk Is sub 
tllvld. tl by Inlet me dlstu gatis Into two compartments 
itspoi lively 600 and 37C feet long Tho main sluices 
which are placed in shaftH ovei the main filling and 
implying culverts 8 by 10 feet are raised and low 
red by direct at ting hydraulic presses In addition 
lo the six main slulees tho lotk Is provided with four 
floor sluices 4 by 6 foot foi urn In clearing the gate 
ilmmbir floors of any accumulation or mud The loek 
Is furnished with eight hydraulic capstans four of 
which aro capable of exerting a pull of 7 Ions and the 
other four of ft tons dlmt from thu barrel The thric 
pairs of gates an generally of steel and wrought Iron 
of the waterborne type and an alike In design each 
Kite being divided by means of two watertight decks 
-tnd t central vertical watertight bulkhead Into flvo 
tompurtments the loweBt of whltli extends tho full 
length of tho gate and Is In tree i ommunlcatlon with 
tm outer water through openings In the bottom detic 
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v itu In in Hpriatllng In the evmt of Its overflowing 
tho banks lbi prist tm or I he danger has neces¬ 
sarily given special pioinliii net lo tin nnHaims which 
it 1 b proposed to c my cut fir pi v citing the rocur 
rente of any such clisast is In the futuie 1 hi prob- 
bui Is ho tomplix that thi (ominlsslon which lias been 
appoint, d by gov* in ill nt lo go thoroughly Into tbe 
question Includes engine ns architects scientists, 
nu mis rs of the various d. purtnu nts of public works 
diptiilcs amt stnilors tnd In fut tvityum possess¬ 
ing special (xpctltn rnibling him to throw some 
light on thi matter If tnything tht commission ap¬ 
pears a little iiuwleldv tor clt ding with a piobbm that 
requires uigent solution I ndcr th presidency of M 
Alfred Plcaid It has dtawn up a programme which 
lovers no ftwtr than nine tun subjects which are each 
to be rejKMtetl upon bv a HiscInllHt Among the sub¬ 
jects ace the following Mi Hinds of predicting floods 
by tmpiovlng the sc,ivice of observation In the Basin 
of the Stint tmhanknitnts and parapets In Paris, 
Influente of tht Ptrls siwtrs on tht floods the effect 
of Iht InldgiH on tht inunditlons measures to be 
taken for tin piotetllon of tin railways tbe Metro¬ 
politan and iht tiamways anti for pi ..venting any In 
tciruptlon to the It It graph and telephone service as 
well ns to the distribution of ilittrliltv gas and com 
pressed air the relation bt tween floods and the de 
strut lion of foreste nnd tho tauylng out of works for 
preventing any alinormul rise of the Seine levs! 
especially so fur us tonic ms Paris and the suburbs 
While as will In wm from thlB outline the pro¬ 
gramme of tho Commission on tin Seim Floods deals 
mainly with protective woikb It Is obvious that tho 
most Interesting ft ttun of the ptoliltui ilea mainly 
In Urn measure s of pre v« ntlon If It Is possible to pre¬ 
vent the floods even Ht tonsldtrablo expense It may 
prove moit ttonoinl.nl to do so than to ortet protec¬ 
tive works It Is clinic ult for Instinct to so© what 
can be done to prev. nt the iu w era from playing such 
a din ib trou r part In the flinsls unless they aro en¬ 
tirely n. onst meted Win live l they burst they tore 

up llu roads and evtn when th floods had suhslded 
the falling in of a road was foi the linn being an 
almost dull occurrence list Is protective mens 
uics would apply to Paris Hlone while any thing which 
c in modi late or prevtnl th ove i flowing of tho Seine 
would hp of inciliiilibl bin. Iltb l> u vast population 
in Its vaticv and might v. ntunlly U the means of 
putting an end to th. iHuunial Hnd d Rtrnctlvu floods 
of the Uhom and the l a Ir. So f ir as Paris Ib c on 
cun. d a proiKbcuI has Ism nmdc to widen and deepen 
Ih moat of the iibandomd fortifications on the north 
bide of tbo city so aH lo innstltntc a canal whkh will 
rc lli ve the Seln. on Its i assage through Parts where 
In times of floods It Is pat tl illy datum, d by the 
bridges aud embankments A similar project It ap 
pears was put forward flfiv >iais vgo and was again 
buggosted In 18(2 by Belgiand whe inlnlul out that 
floods w< it behind to tike pin. i.ilodlcally An 

other sehnni ulms nt pn venting lln els iltugether by 
sinking i numb, l of Hbsc rj tlmi w Us it suitable 
places In (he basin of Ihe Be in 1 lies wells would 
Ik sunk In porous hti Hn which vtmld absorb all the 
water flowing Into them and thus ih Hoon as the 
tilbutarles began to oveiflow their bulks dp surplus 
water would sink In the Mihwdl Yh this svst.m Ih 
bucecssfullv employed foi roelalmlng niaiali land II 
Is one which will probablv meet with tin onsldcri 
lion from the commission In vhw however of Hit 
irtmwidous volume) or water which hns Im n passing 
Itirvu^tl ftrls It woplel apjHsar M If tilts sy»tsfp 


The two compartments above this form tha air eham 
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regulating the level would necessitate a very extensive 
and costly bystem of wolli. Mueh has also In en wild 
concerning the debtruelIon of forests, nnd doubt tarn u 
good deal 1 b to be attributed to thia factor, but there 1 b 
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Kxcm tor the New Hnven. which Ih ii slngle- 
plmsc, nnd the Great Northern, which Ih a three 
phase plnut, almont everything In tin- trunk line 
elect nitration in this country has been of the contlnu 
oua, or direct t urrent typ<. In Europe it la uenily 
otherwise, almost everything extent one nr two small 
Installations having been ot the three-phase, allernut 
log current type 'I he dllfeieme Ih mainly a cointiiei 
tint one The Ainerhaii englneeia have shown Just 
as much Ingenuity slid ii'souri etui ness as Kuropean 
engineers, but the American manutarlurer Is given 
to exploiting one pin titular standard plere ot ap- 
paiatus just as m on ns thnt ptete ot niipntntus <<tti 
be consistently sold, utid can he made to do Its work 
That means that Anierltan engineers in general are 
particularly encouraged III applying standard ap¬ 
paratus to the conditions which they meet, rather 
than in designing a new plete of apparatus for each 
particular ease. In Kurope, stniidardl/ntlcin was, un 
til a very tew ycais ago, prnctltnlly unknown lCvuu 
small motors were hurdly what we call standardised, 
and each year every factory would tuin out a new 
lino of moloiB, and not only u new line, but they might 
change the a horse iwwcr and the 2a hoi be power 
motor, and perhaps nftctwnrd the la and 20 horse 
power Each Installation wns treated as a new prub 
lem, and for that new problem a new piece or pieces 
ot appaintus were designed I Ills explains why, In 
Kuro|s\ progi chh In elect nlh at ion mat tern whr mueh 
quicker than In America Km Ii installation each 
road, was a distinct impiovemint on the one before, 
and there are no two exactly alike, while In America, 
on the ccmtraiy, we ttnd one or two new ones, and 
then ten or twelve or more modeled after theme In 
the standard fashion 

The eoiitlnuoiiss uriout equipment bus long been with 
us here, ns well as in Kurope, in stresit tallwuv pim 
tlee, and therefore a natural thing was to use eon 
Unuoua-curreiit apparatus lot the hist trunkline elec 
trttlcatlunn When It inuie to long-distance woik, 
evciybody let ullb the limitations of low piessureM 
which an* an essential tenture of continuous cur 
rent equipment Therefore two methods were devehqicd 
Tor overcoming these limitations One was to continue 
iihIiir contliiuoub-e or rent apparatus ill the motor cuts 
and locomotives! but to transmit the energy Hi high 
pressure alternating imrent, und tlun to truiihfariu 
In tho sub stations Into eemltnuous current The other 
method was to use alternating currents directly In the 
motors, the truusuilBslem being essentially the same 
Amcilcan engines m prefer the llrst method, Knin- 
pean engtiieers e hcaise the lutteu ’I he> reason ror 
these' two ditTcrciit etioiees Is, again, u eoiumerc lal 
one The American engineer had Is tore him a well- 
dcveluiHsi series of standard e onttnunus < urrent nio 
tors, .ind hu was loth to give that up tor soiuethtug 
which to him appealed as sonie'thlug entliely new 
lie hud plenty to do to develop the sub-atutlou part 
of the alteinailng e in rent and cniitlnuous • urrent equip 
meul. aud then fore he chose the alternative. The 
Knro|H>nn did not have a si und,ml line ot coutluuous- 
c urrent apianatus, and Ihcicfoif, us he had to de 
Hlgu a new cqutpnu lit anyway it was Just as easy aud 
just as luglinl tor him to pli k out the alternating 
eiiiis-iii, which oiTered se-verul advantages, the prln 
eip.il one at the time appealing to be’ the cllmlna 
ilui of Hu icitary lonveitei suUbtatlon. wbleli we will 
all admit is not a ixirtn ularly agree able adjunct to 
ii tiiinklioi' MVHleiu I Ills cxplnms whv, In Kuro|ie, 
all 1 1 link line elee 1 1 tth at ions to d-itc met of flic three 
phase alle rn.itmg-eurrent kind while in America, Hll 
but a veiv tew .lie of the coiitlnucms-curient kind 
At this date linwcvci both (limitrles are getting to 
liuitalc e.ic h other *1 lit Ameiltans are a'loptlng the 
good iMiluth ot Kuropean practice and tlie Kuropeans 
tiave dliculy adopted a good many pulnts ot American 
prnctico I Hliould llko to point out one or two ape 
<lnl points with ti | call modern developments In 
Iruuk line clectrlticatlDii and heavy ele«etrlc loeomo- 
llves Irom the Anieilran standiwitnt in Kuroive they 
have both bcH>u used for Home lime 

The tlist one la (lie coming use ot the side rods In 
* \ Ice inn 'l\<w befon flu W.imvlet Piilylcrhiilr lualitnlr nraiuli 
of Vie Auurkwi jirtUul. of Electric* I gngiaeen, Worceftw, Ms*., 


a prevailing idea that while the reconstruction of 
fercstB Is eminently desirable, It will not alone solve 
the problem of regulating the water luvul There la a 
considerable difference of opinion as to the value of 
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elec trie locomotive's The steam locomotive, ot < nurse, 
used Hide rods, beenuse It was Just about Impossible 
to put a separate steam engine onto each driving 
axle When eloetrle locomotives wore first brought 
e.ut, it seemed a very naluiul thing to do to get away 
from the Hide rods, because the electric motor lent 
Itself ho admirably to subdivision, and It was the 
easiest thing III the world to pul tin nice trie motor 
no each rtilven axle Kvulybody was very happy to 
do away with the side rods, because they were con¬ 
sidered part of the reciprocating equipment of the 
Htcam locomotive which eauswi pounding and other 
disagreeable features, deteriorating the' Iraek, and 
causing a certain swaying ot the locomotive tiy and 
l»y. It was found, howevei, flint the side rods were 
not ho bad ns would appeur at the first glance It Is 
necessary to distinguish between different portions 
of the driving gear as meed in the steam loeomutlve 
You have certain pmts which uic plainly rcclproent 
tog, like tliu piston, the piston rod, the crosHhcud. and 
a fc w others They cannot hi' counter balanced They 
will have a direct motion to and no, and to eliminate 
those putts In the electric locomotive was a great step 
torwaid The side rod pure and simple, however, 
which connects the first driver with the second and 
third, otc , Is not, stilelly speaking, a reciprocating 
part If you follow the motion of the side rod in one 
uvolutlou, you sec that It has rntniy motion, and 
IT you put a counterweight onto the other end ot youi 
e tank shaft, and thus compensate for the weight ul 
the side tod, you wiU lind that the side rod will not 
have any hammer blow effect, In other words, it 
can be ate mutely counterbalance d I’herefote, if the 
bide rod has any advantages It is not necessary to 
eliminate that, und the side real lias vety valuable 
features The llrst one is (hut It allows the ralalng 
ot the center ot giavity of the locomotive You muy 
think that that is not an advantage, bee huso when 
electric locomotives wero 8ret brought out, It was 
claimed for them os a particular advantage that their 
eenter of gravity was lower than the tenter ol grav¬ 
ity of the steam euiglne, but, as is ho often tlie ease, 
this was found to be an eiror of Judgment, and a 
veiy low eentci of gravity is not an advantage, but 
a dlsad vain age It you go to the other extremo, und 
raise the ecliter of gravity very high, as in the cubc 
I n the most modern steam locomotives, you hurt the 
design, ami the locomotive gets to be top-heavy Hut 
be I ween that and the very low center of gravity ol the 
earlier electric locomotives, there Is a vast dlffor- 
cnir A veiy low center of gravity was so hard on 
tho truck that it whh really a mistake to place tho 
center or gravity quite us low as It used to be placed 
In the bcgluulng Therefore, as soon as this fact was 
icall/ed—sad, unfortunately, tt was realised only after 
two or three accidents canned by the heavy effect of 
the low center of gravity on the rails—the designers 
immediately started to ttnd meant for raising tho 
center of gravity Bo long as the motors were each 
one cllioctly connected with Us axle, it was difficult 
to do much In this line You will have soon pictures 
oi drawings of some locomotives where the motors 
aie raised and are put in a slanting position, not 
only for raising the center of gravity, but. Incident¬ 
ally. tor bringing the center of gravity higher than 
tt would be If they wero placed hoitxontally Hut 
there were very Bmall limits to thia way of attacking 
the problem Practically the only, and by far tbe 
best method Is to plaie tlie motor directly on the 
Intmc of tlie locomotive It might be sttll connected 
by gears as the early motors were, but that would 
lie lather a difficult proposition It Is vory easy, 
however, to connect the motor by means of aide rods, 
to plaie the motor ou the locomotive frame, and then 
connect It by means of side rods with the driving 
axle, and this ta one advantage which tbe side rods 
present, the possibility ot placing the motor at what¬ 
ever point In height Is considered best 
The second advantage, and probably just aa valu¬ 
able. is the fact that by means of side rods the en¬ 
tire weight of the motor can be spring-supported. 
Hefore side rods were used, the motors were con¬ 
nected by means of gears, or directly to the axle 
if they were directly connected to the axle, it vu 


the various schomes put forward, but alaolute unan¬ 
imity as to the necessity of doing something without 
ilc lay to save Paris from another disaster.—The 
Kngineer 
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only by very complicated spring aupiiorts (placed in 
tlie wheels, like the New Haven locomotive) that the 
weight could anywhere nearly bo supported by Hprtngs. 
If they were gear-eonuected, one-half the weight of 
the motor could easily be spring-supported. Tbe other 
half, however, bore down directly onto tho HXle What 
ever portion of the weight watt not sprlng-BupiiortMl 
had, ot course, also a very hard effect on the track 
Therefore, the use of aide roclH, and with It the lala- 
lng ot the motor on top of the locomoUvo name, 
where It could Is* eutlrely spring nupivortcd, together 
with tlie trame, was a step in the right direction. 

A second modem development Is the allot It ton of 
the commutator You all know that a contlnuous- 
cuireitt motor must have a ■ onimutalcir A commu¬ 
tator Is not n serious prcqiosltloii ho long us the motor 
is used In laboratory, or, for that matter, In shop 
work, where it receives cuteful attention and periodic 
inspection, nnd whetc It Is not subjected to oveiloads 
ot any serious nature The ratlwny motor, however, 
woiks under entlri ly citflcrent conditions It ruiiH 
tlirough all kinds ot weather It gets wet, and hot, 
and dusty It Ih not Imqmi led any too often, even 
on the most cartful reads It Ih frequently quite habit 
ually subjected to oveiloads, and I beret ore it Is rcully 
handicapped from the stall, and its commutator ts 
tho tiolnt which shows the bad effect first Tbe wind 
mgs ot tlie held nnd of the aimature can be pres 
tocted against all these bad treatments, but the toin 
mutator is an exposed point ('oniniutnlors will spark 
at best, but it they are poorly Heated, they will spark 
badly 'I but means that the blushes will be oaten up, 
and then the commutator itself will be eaten up. 
und this takes place to such un extent that almost 
any luliroad, be it street railway or trunk lino, which 
uses continuous-current motors has a great amount 
ot Its reserve tor motor repairs expended on the' coin 
mutator The percentage varies I do not believe 
it is ever less than IP per cent.. It is mostly above lit) 
per cent and it goes as high as XU per cent ot tho 
total repHtiB tor repairs on tho commutators alone 
'Iheretore to gpt away rtotu the commutator is, in 
deed. Interesting You c annul alMitlHti the eoinmu 
tutor unless you use un alternating c urrent motor 
You cannot do It even with a single-phase alternating 
c ui re nt incitoi because the single phasci induction mo¬ 
tor Is not, tn Its prese nt stage of development, suit¬ 
able lor railway work It will not present tho ptoper 
starling charneterlstles Tim single phase series 
motor has, of course, a commutator, because It is 
prHrtirnlly only an Improved c onllnuouH-c urrent mo¬ 
tor The only motor which can do without the ram 
mutator Is tho three-phase alternating-current motor, 
and therefore the use of the three-phase alternating 
current, tu addition to all the other advantages, pre¬ 
sents the one great and tinaneially interesting ad 
vantage of eliminating tbe commutator 


la a paper on 'The Mechanics of Dust," read before 
the Society of Engineers by Mr. C H W. Biggs, the 
author says one of tbo most Interesting Investigations, 
and one open to every student, Is that of the effect ot 
minute air currents upon dust particles Imagine for a 
moment dUBt particles having a very large surface com 
pared with their mass. Fortunately, the student can 
on occasion easily see such particles, and watch their 
evolutions, In a room where otherwise It Is almost, If 
not quite, Impossible to detect air currents by other 
means. Smoko consists of small particles of matter, 
and is in dally use to detect minute currents of air 
both In drains and in rooms. There Is an excellent 
way to Investigate and to follow tbe motion even of 
Individual particles. Dr. Travis, In hla experimental 
work on seeing colloidal matter, makes great use of 
the ultra-microscope. You can get something of this 
effect In rooms where a window faces a bright sun. 
Darken the room, leaving only a hole—preferably cir¬ 
cular—through which to get a beam of bright sun¬ 
shine Thus we get a cone of brilliant light through 
the room. In this cone yon can see dust particles 
playing all manner of antics, some fulling, some rising, 
some going in one direction, some in another, the di¬ 
rection of the small masses being tbe direction of tbg 
resultant of tbe forces noting. 
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PARADOXES OF ACCELERATION. 

A SUGGESTION FOR THE TEACHER OF MECHANICS. 

BY C. E.. GUILLAUME. 


Amoncc the Tory subtle notions which often em 
barross the toother ol mcx haiilcs. linin' uioro fra 
quently leads to ciroueous IntelprataUims Mian Mie 
two aspects In which aiceleratton may be cunsldcii-d, 
but there la also none which, when once nuuitcred. Is 
inoro fertile uf results in thoroiiKh instruction The 
nature of the question will appear clearly on con 
Hldcration of the tallowing ptoblem If a rnllway 
tank car Is /tapped on nn incline, the sulfate of the 
liquid will evidently lie horizontal, but tf the brake 
is released and the car allowed to move freely, the 
friction being supposed negligible, what form will the 
surface of the liquid then assume? It this question 
should be asked of a number of persons cxpcit in 
mechanical problems, low would be found able to 
answer without prolonged consideration Hence thh. 
problem, simple though II appears, is a difficult one 
We shall associate with it a numbet of similar 
problems, which will enahle us to understand It 
better 

It Is not iHjssiblr for eveiyone tec cx|k rlmrnt with 
the tank tar, but every render can walk through an 
ordinary railway car at ilic uioiin lit of starting or 
stopping, lie will then obsenc a singular fact At 
the moment of starting the floui ol the car will seem 
to bo raised In front and at .topping It will appear 
to be raised behind In the i’nils subway whets the 
accelerations are miialderablc ibis phinoincnoii Is 
very striking A iiusaenger walking forwaid at the 
moment of starting axpciiences (lie sensation of as 
fending a steep grade This Illusion the explanation 
oi which we sbull ree later foirshaclows the solution 
ol our problem, hut we must make still another 
digression in urder to attack the problem without 
difficulty 

Every body which Is free to move la caused to 
fall vertically by the attraction ol the earth If the 
body is prevented fioni falling, II exetts upon its 
support a pressure which we tall Its weight New 
what is (he weight of a body which Is falling fieelv' 
This Is a difficult cpieHtfon, to which an ciiomous if 
ply is often given A veiy simple process of reason 
Ing will show us the truth lad us suppose that two 
coins are laid, one upon the othei on a hoard, and 
that the board Is suddenly snatched away As long <ib 
the lower coin was supported by the board, the upper 
coin pressed with all Its weight upon It Does the 
same condition prevail dining the fall of the coins? 
Certainly not In fact, each coin falls, with an nr 
eelcralton equal to a under Ihe action of its own 
weight. It wo suppose) that in these conditions the 
upper coin continues to press upon Ihe lower one 
It Is evident that the latter will he subjected to u 
total force which Is greater than Its own weight 
t hllo Ihe upper coin will experience h downward 
four leas than Its woighi Hence the acceleration of 
the lower coin will be greater, and dial of the upper 
coin will be loss than f/, and consequently the coins 
will immediately separate As tills reasoning re 
mains true, no matter how small the mutual pressure 
of the coins is supposed to be, we see I hat while fall¬ 
ing freely, the coins ennnot pxert anv such mutual 
pressure. 

These facts are evident enough, yet heresies abound 
In this field, and some very celebrated ones have been 
accepted almost without comment The novelist Jules 
Verne, In order to remove his travelers to the moon 
from the action of gravity, carries them to that point 
In spam In which Ihe attractions due to the earth and 
the moon counterbalance earh other This expedient 
waa unnecessary The projectile in which the Iravel 
era wore Inclosed, would have fallen freely toward the 
earth as soon as it was free to move Although its 
siieed of ascent was very great, Its downward accel 
oration would have preserved Its normal value As 
the passengers fall with tho vehicle there would be 
no mutual attraction between them and It, and they 
would be able to move with a freedom unhampered 
by gravity, without having to wait until they reached 
a certain point of space 

The complete verification of this statement Is un¬ 
fortunately Impossible, but partial proofs can be 
found without difficulty The commencement of the 
descent In a mine elevator is accompanied by a 
marked feeling of dlsoomfort, which Is due to the 
fact that the acceleration, although very murh less 
than that of gravity, la large enougn to destroy a 
considerable proportion of the pressures which the 
various organs of the bedy normally exert upon each 
other. The stomach, suspended In midair as it were. 
MMjfltftkrtl? UtittwtM Hurt It 4 om sot reilab these 


conditions or existence, and If tile action continues, 
or Is repented frequently, as It is on a rough me 
Mils organ makes an energetic protest 

Now lit us sec what will happen to u pendulum If 
its supimrt yields to tho attraction of gravitation A 
process of reasoning analogous to Ihe above mIiowh 
I hat, If the descending movement hc-glim at tile mo 
ment whin tile pendulum Ims nltalned Its gre alc-ht 
eumgatlcii II will r> main In this Inclined imsltlnn as 
long as II continues lo tall freely If the fall begins 
during the oscillation of the lHiidulum, the latter 
will rotate in a vertical circle with a constant ungu 
lar velocity These results might be expressed by 
suylng that ns the weight of the pendulum Is ein 
ployed lu causing it to fall it cannot also cause uu 
oscillation. Mils will be asking tco much of It It 
will be more exact to say. however, that, as the 
lM-nduluni exptilcncis no reaction train Its support, 
It Is not subjected to any me< hanleal couple, and 
consequently has uu tendency to modify Its rotation 
This reasoning explains whv <locks are little al 
lee led hv the attraction of the sun and moon If Ihe 
moon revolved about a motionless euith, clocks 
would tun slow when the moon Is In the /cultli and 
would iuii last when it Is In the nadir lint In fact 



ol-’ WVTKIt rc>KK 

the .mtli and moon ate constantly falling tnwaicl 
each otlni, ns If .ill flu rnuttor if each were col 
lei led at Its renter consequently the moon would 
evett no action whatever upon a dock placed at the 
center ol the cnilh On a desk at the- surface ol (lie 
cailli onlv a differential action Is exerted, which Is 
tcaj small to be perceptible 

When these principles ate tppllc d to liquids, they 
produce some vetv a-toiil-dilng l.suits lad us first 
consider a simple problem A cylindrical vessel 
l Fig I) Is divided Into two imrtt hy a vertical pur 
tttion passing through Its axis 'the pait on one 
side ot the partition ih filled with water, while the 
other pari is empty 'Ihe vessel is ullowed to full uml 
nt the same Instant the paitltlun Is removed, leaving 
to the watci absolute freedom of movement Whut 
farm will the wati r assume? The answer Is simple 
The water will maliiiuin Its form unchanged I e It 
will continue to fill one half of the vessel, prase tv ing a 
vortical face, as tr the partition lad not been icmoved 
The reason Is that the water and the vessel are both 
tailing freely, and arc thus removed from the action 
of gravlt itlon. 

A still mote suiprising result can nislly ho ob 
talned by an experiment devised by Prof (I do Mot/, 
who rajs-ats It annually in bis course of Ic c tores nt 
the University of Kteff, and who recently common! 
cated it to me In a glass of water (Fig, 2) floats a 
cork, attached to the bottom of the glass hy a spiral 
spring, *hc tension of which Is only sufficient to In 
crease slightly tho Immersion of the cork If thc 
glaas Is dropped, what will the cork do’ The answer 
Is very surprising The* cork will plunge deeply Into 
thu water The truth of this assertion is apparent 
upon a little reflection Wc learn from the preceding 
experiment that water exerts no pressure upon the 
vessel which contains It when both are falling freely 
For the same reasons, the various strata of the liquid 
exert no mutual pressure, or In other words, then* Is 
no pressure In the Interior of the liquid Now as the 
rise of the cork to the surface la due to this Internal 
pressure. In the sbsenee of the latter the cork will 
necessarily plunge downward under the impulsion of 
the sprint, which Is vhe only force acting niton It. 
At the moment when the flue touche* the floor, 


gr.iv llatlon reasserts itself A cciiinIcIci.iIiIc picsmiic 
m developed in Mie Intel lor of Mu iiihmh ot water and 
the enik cmciscs suddenly 

For the mourns which have been Indicated above, 
the bubbles which rise in sparkling wine cease lo rise 
If the glass Is chopped to the floor, amt rise more 
rapidly If It Is knocked ngnlnsL Ihe table 

Now Id us return lo tin- piublciu of the railway 
cm Hxpoiluic nl mg upon one s self Is mil always 
.1 rapid ptocobh ol discovc t\ Ut us i.itlici die.p a 
small cold from the idling of ihe car at the exact 
moment of staitiug [I is cnt.iiii Ihut the colli will 
actually tall In a vertical line, bill, hh the ear la in 
motion, the coin will appear to dose end obliquely 
Menu Mu hod/ontnl plane which Is pcrpcnilh ular to 
this Hue ot full will uppeur to descend lowHrd tho 
front of Mu car or In oilier words, the floor of the 
car will apja-ar to be raised In front llut the cxia-rl 
ment with our own bodv leaches us a 111 Me more, 
namely. Ilial the real acceleration of the Iraln Is rom 
hlned with the- virtual nicclcratlon of gravity (the 
acceleration which gravity would ecumminlenlc to us 
wen- it not lot (lie icacMon of the floor of the car) 
(o form an nhltqiic ic Militant, which kivpb us an cr 
tom oiih idea of the positlc n ot Mu vertical line- In 
frcsi Tall as we have m-ch above, the Idea of vi-itienlfty 
ronsch to exist In lilies Vimes project lie II would 
have been quill imiawsihle to dec Ido by the muscular 
sense alone the dlrcc Mon In which the earth was situ 
ntc-d The- preceding problems arc c on nee ted together 
by Mils mnillflcatlon of the Idea of ip and down 

The |iiabb m of the tank car icmaliis lo lie solved 
In this case tlipre Is free acceleration In the direction 
of motion and In this dltecllon the notion of forte 
< eases to exist The only c <iiii|K>neiit wlilc h can make 
itself felt by a luuliml action between the liquid and 

• he ear Is that coni|ioiic-nt of which (he real ncci-ler* 
lion Is aim tiled by the n-aetlou of the rails, lienee 
Che suifacc of the liquid will plan* itself at right angles 
to this dll eel Ion, I e . parallel to the lalls. Just as If 
the car were at lest nn a loved track 

An application of this principle Immediately sug¬ 
gest s llself Attempts have been made to construct 
grade Indicators for nulninohlles and aeroplanes, hut 
the results lillliortn obtained with sucb devices have 
been voiv imsatlsfac tory Thin Is because the virtual 
incderation of gravity, which ads along the true 
vertical. Is combined with the teal acceleration lu the* 
dim linn of motion and ns the latter often predom 
limbs It makes Ihe InditaMons of the Instrument 
nlisolutelv migatnrv If the instrument, furthermore, 
contains paits which are free to movo In the dim 
Mon of the motion of the car, all rotating parts are 
nffc-cted hy centrifugal acceleration, as wp11 as by Ihe 
vaiiuMons In the slope of the path 

This Is alRo the icason why altltud'-H measured with 
h sc xfiitil held lu the linnet on the dec k of a vessel 
require to lie reduced, either to the trim horizon or 
to nn artificial hnrl/cm, such as Is given by the Fleu 
iluls lop The level of the sextant furnishes an In¬ 
stantaneous horizon 1 e, the plane i>erpendlcular lo 
the lesoltant or the re*Bl and vlitual accelerations 

Hence we see thnt the same principle reappears lu 
many fields, and. when It Is not perfectly understood, 
nppnrenlly slnipl- problems produce grant perplexity 
Several of these problems are of great practical lm- 
Itorlanre and deserve serious studv—La Nature 

Indelible Pictures (France Pat 1 One or both 
elites or the picture (on pape r linen, allk, wood, etc 1 
should he* covered with a thin, translucent sheet of 
liyialin celluloid, or other coinposlt- substance, hnv 
lug prioxyltne foT Its chief constituent The picture 
tun be covered only on oue side, the front, or on both 
sides with a sheet or pyralln. In the latter cam-, as 
only the pyralln sheet on the front side nec-dH be Irons- 
pment, tho back sheet ran hi- of any desired color 
The sheet or sheets of pyralln are Aral prepared In 

• he familiar manner and attached to rho pie lure hv 
moistening Its surface with alcohol, or ramc- other sol 
vent of pyroxyllne. and then applying warmth and 
pressure We ran also use a transparent cement oi 
mucilage to fasten the leaves, or no solvent at all 
employing only heal and pressure A back of card 
or wood may he applied to the picture. In which rase 
the pyralln sheet Is applied onlv to the front of thc- 
pleturu After the picture has been firmly fastened 
la-tween the pyralln sheets they can be- polished In 
the ordinary manner, 1 e, by pras-dng them against a 
highly polished metal platp. nr they can be polished 
first and then fastened to the picture. 
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A NEW METHOD OF REVERSING TURBINES. 

FOETTINGERS TURBINE PROPULSION SYSTEM WITH TURBO-TRANSFORMERS. 


Tut application of turbines to Hhlp propulsion com¬ 
mends Itself by advantages such an unlfnim tonjui- 
and strains, avoidant t of vibrations, simplicity ot 
operation, saving In lulu bants e nmpaintivcly small 
wear at bearings, and the possibility of "forcing" the 
engine, that Im, driving It at abnormally high HpeedH 
Yet the turbine has not boon able to supplant the re 
riprocatlng sloatn engine la ship propulsion Them 
are two reasons for this fait: 

First, no practical reversible turbine has been de- 



Fie. 1-TYPK OF TDRHO TRANSFORMER. 

signed ho far, and Hlnoe It Is netessary thnl a ship 
should be capable of backing astern, separate (nor 
mally Idle) turbines had to l>o added for this pur 
poao; as generally loustiueted, theta* reversing tur 
bines have a maximum power amounting to from 30 
to 46 per cent of that available for forward propul¬ 
sion, whereas reciprocating engines allow from 70 to 
80 per rent of the power available for forward pro¬ 
pulsion to be utilised for barking, at all sta-cds A, 
ship fitted with rerlproeallng engines <an therofote be 
stopped and reversed morn quickly than a turbine ship 
of the same power. 

Second, arrow propellers are most efficient at a 
rate of speed considerably lower than tho rate of 
speed which Is best for efficiency and economy of tur¬ 
bine operation (from five to fifteen times lower) 


pcfutlvc Toothed gearing as proposed hitherto Is 
assertt<d to be unsuitable for high speeds or for trans¬ 
mitting high powers, moreover, lb does not reverse. 
Electrical geailng would be too heavy and too bulky 
for pratthal purposes Hydraulic transmission of a 
nude foitn lias been proposed, the turbine driving a 
centrifugal pump which propels a body of liquid 
against the buckets of a wheel (say a Pelton wheel) 
whose shafi cnrtles the profiler This transmission 
has a low efficiency, chiefly on account of losses in tho 
propulsion of the circulating liquid. 

To overcome these drawbacks, Dr. H. Fottlnger of 
Blettln. Germany, assisted by the Vulcan Works, has 
invented nnd developed & system of propulsion for 
which be claims not only a high degree of efficiency, 
but revorslhle action without mechanical compiles- 
Ilona. The featme of this Invention Is a very com¬ 
pact and relatively light Hnd simple hydraulic trana 
mission device, the so-ealled turbo-transformer. 

The nccomiianying diagrams Illustrate two types of 
the new turbeetranafurmpr. In each view, 1 indicates 
the drive hbart, that is the turbine abaft, to which la 
secured rigidly the rotary pump A Independently 
rotatable is (he driven shaft or propeller shaft //, 
t airy lug rigidly the water wht'el fl. The parts shown 
In solid black are stationary and contain guide chan¬ 
nels C which together with the buckets of the pump A 
end of the wheel H form a dosed circuit for the water 
or oilier liquid employed as the transmitting medium. 
In tin* first diagram, (be pump throws (he liquid direct 
Into the water wheel, from wlileh the liquid returns 
to the pump through the gulden C; In the second dia¬ 
gram, the llipitd passes from the pump first through 
the stationary guide channels and then lo the water 
wheel, from which It has a direct return to the pump 

The energy Imparted lo the liquid liy the pump A is 
absorbed largely by tho water wheel H, and Inasmuch 
as the liquid returns to the pump Immediately, there 
lb very little loss of energy, tho energy remaining 
In the returned liquid redueos the energy required to 
o]h*i ate the pump or In other words, the load on the 
turbine shaft Ily properly selecting tho dimensions 
of the parts, the desired ratio of speed Is obtained be¬ 
tween drive abaft and driven shaft 

Dr Fottlnger haa devised buckets and blades spo 
dally adapted for the new uac In practice, the typos 


advantages First of all, tho apparatus Is very com¬ 
pact, which Involves a saving In spare, weight, and 
cost, and in view of tho fact that the power-transmit¬ 
ting liquid circulates In a short path, losses due to 
friction and whirling are reduced to a minimum. The 
Inventor further avoids the considerable losses which 
in the crude form of hydraulic transmission abova 
referred to are due to the double conversion of energy, 
first from velocity to pressure, and than bock from 
pressure to velocity. Again, the velocity which the 
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water still has when It leaves tho driven wheel of the 
turbo-transformer Is not wasted, lint assists In propel 
ling the liquid through the pump The production of 
a vacuum and corrosion due to it are exiludi*d by the 
continuous motion of the liquid In a direct path; 
moreover. If desired, a standpipe, tank, pump or other 
means may be connected with the circulating space to 
produce any desired pressure therein. 

A point of chief Interest, of course. Is the efficiency 
of the new system Calculations made by l)r. Flit 
linger before practical trials, led him to expect an 
efficiency of from 80 to 82 per cent tn the case ot 
large units and a speed reduction ratio of from 
1/4 to 1/6. These calculations were based on well 
known figures concerning the efficiency of rotary 
pumps and water wheels. The efficiency of standard 




Fm 3,—THE EXPERIMENTAL VB88EL. 


In most constructions devised hitherto a compro¬ 
mise has iMven ndoptid that ih to say. the propeller 
and the turbine shun hnvo been given the same speed, 
Intel mediate between thins at which each of those 
elements would yield the* best results As a conse¬ 
quence. the efficiency of I hi* piopellor has been reduced, 
while Ihi* weight of the turbine hns been Increased 
If It be desired to operate* propeller nncl turbine* nt 
their projHT economical speeds Ihe Interposition of 
ppeefl retjut (ng mecbfiphjm bet ten them becomes Jm- 


shown in the diagrams ‘have lieen modified and com 
blned In various ways; more particularly an Inter¬ 
mediate wheel, rotating independently, has been Inter¬ 
posed between the pump and the driven wheel carried 
bv tho propeller shaft. Turbo-transformers with one 
or more intermediate stages are advisable when a con¬ 
siderable reduction of speed is desired. 

Dr Fottlnger has noted tho possibility of using bis 
invention to Increase speed Instead of reducing It. 

This new system of propulsion offers very marked 


rotary pumps runs from 80 to 84 per cent, and a low- 
pressure centrifugal pump devised by Dr. Fdttlnger 
has shown an efficiency up to 86 per cent. Water 
wheels of good construction bavo efficiencies of from 
84 to 86 per cent,.even with small units. These flg- 
urea take into account the low of energy at the out¬ 
let Tn the turbo-transformer this leas la avoided, as 
the liquid re-enters the pump immediately; therefore, 
even if the toes at the outlet is assumed ns low as 
6 per cent,- the pump of the tuTbo-traasfortner wpum 
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havi an effltlemy of from M to 87 per cent and the 
water whetl an tfflebmey pf from 87 lo 88 p«r cent 
Since this pump consist* only of a ait of routing 
buckets or blades all tbe losses occurring In tho other 
parU of an ordinal centrifugal pump are eliminated 
and tbe etfflilenc y of the rotary pump member alone 
will be about from 9 1 to 84 per cent When connected 
In aeries with the water wheel this pump forms the 
turbo-tranafonuur whose efflclency la equal to the prod 
net of the Individual efficiencies, that Is, from 081 x 
0 87=a0 81 to 0 94 X 0 88s= 0 81 or from 81 to 83 per 
cent In practice an even higher efflclency has been 
attained in some cases 

The effltlemy depends on tho r* due lion ratio With 
a reduction ratio between 1/4 and 1 0 an efficiency of 
from 80 to 83 per tent 1 b readily obtained employing 
two reduction stages (that is one Intermediate stage) 
A speed reduction in the ratio of 1 to 8 is obtained 
with three Htagia and an efficiency of about 80 per 
cent Calculations made by the Vulcan Works in con 
nectlon with the proposed Installation of the turbo 
transformc r in rolling mills Indicate an efflcltncy of 
about 75 per cent with a speed reduction ratio of 1/11 
or 1/12 Even higher reduction ratios may be era 
ployed in cases where absolutely uniform speed Is not 
essential 

Whin a steam turbine Is used to dilvs the turbo 
transformer the total efflclency of tho plant can be 
Increased further by recovering the waste heat If 
the transformer hus an efflclency of 8(1 per tent, this 
means that 20 |M r c i nt of tho |»ow< r applied to the 
pump Is convertid Into hint raising thi ti mperaturc 
at thi circulating liquid With a direct dilve from 


tho pump and a wutu wlutl is used foi rotation in 
both directions whllt the othei pait (In thib case tin 
guldi channels) can be altiitd ton wise the rotatlnu 
of the wheel Some watci wheels have buckets so 
formed that they can run In ilthu dlrnlion Willi 
suth, reversing can be obtained by movable or adjust 
able guide e hannels thrown to one position oc tli 
other by a hand lever or special mechanism Ot two 
connected sets of guide channels may be uni lov d 
one formed to produce forward rotation and the othei 
lo produce rcarwatd rotation and bv shifting one s t 
of guide channels or the other into opcmtlv position 
rotation of the desired dilution Is oblalned In thi 
second type the circulating path remains full of w it r 
even upon rc \ c rsal of the propeilc r 
Third When very quick r venal is deslied theie 
may be used In combination with an arrangement of 
the first or of tlu 8 tond type a device for Inn 
teorarlly throwing one of the cli ilntlng, | it In uul f 
action while leaving it Ailed with wnt i 

Another iinpoitanf qu stlcm Is Ih adiistminl i 
qulrod to c hangs the ttumbei of re volutions of the i r 
peller shaft so as to alter the speed of tin ship W 1th 
a constant speed reduction ratio of the transformer 
the energy absorbed by the transform r vaiies as tli 
rube of the number of revolutions The same law 
(with close approximation) obtains as regards the 
screw propeller and therefore when the turbo trails 
former is applied to ship propulsion the sisedrcduc 
lng ratio of the transformc i will remain constant with 
out the provision of any gove rnor The numb r of 
(evolutions of the prope Me t shaft will thiiifotc b 
varied simply by aeljiiHtlug the action of the steam 


use sMsue h devices might b i eessaiy or dcHtrabb and 
designed dtfleriut lyi s d birth d in patents These 
i e gutallng devices m ly I it th same tharacUt as tli 
■ vethlng eli vlees exploited above that Is adjustable 
blades or buckets or guide channels arranged to be 
shifted Into or out of operative position or tbiottle 
valves «te Regulation may also Ik effected by var> 
lng the nuinbei of stages in oj 1 vtlon Thus by ini 
l loving say only one stage for top Bpee d and say two 
*.111, s for cruising speed a higher speed reduLtlou 
ml 11 will he obtained at c raising s|Hid while the 
team turbine Is oj« rat d nt a pinethnlly constant 
s| c i d A transformer of this character Is now build 
lng at the Veil ell Wolks 

Dr b illingers turbo transform! r was first sub 
jut d to i thorough practical tOHt in 1907 The driv 
lug tngln was not n steam turbine but an electric 
mote i of l(i(l Iioih powei (e nimble of developing up 
I IS- horse power) having 1 000 revolutions per min 
He Ih eliftv. it shaft was Intended to iHiforin 22e> 
i duties s | i ml mi i Hint is tin slued i dilution 
ratio whh to le il int I to 1 Hi turbotransfoimcr 
bud two i Ire iilnttng paths u two stage path for for 
v aril rotation and a on stage path for reverse rota 
tion leakage from eme path to the other (about 
t pel < nt) was rallidid In a tank and nturn'd by 
means cf a replenishing pump A piston valve con 
trolled the i Ireulntlon of thi wnt r through one path 
or the other 

The tests mad with this experimental arrangement 
unci r van lng conditions of motor iiowcr and load 
bore out Dr hotllngers eale illations The torque was 
found to iIs eoiibidirahly whin the driven shaft waa 
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r > to 1G per cent of the engine power Is wasted as 
heat abaorbed by the sea, with the turbo transformer 
the hi at developed in the transformc i can be recov 
ired almost totally and utilised say for heating tho 
fted water temperature of which can thus be In 
creased 20 or even 25 deg C without any consump 
tion of coal for this purpose The feed water may 
simply be made to circulate through the transformer 
and will remain of a practically constant temperature 
notwithstanding variations of the load since with a 
leduotlon of condenaatton water there la also a re¬ 
duction of heat loss Heating the feed water in this 
manner increases the steaming capacity of the boll 
era and thus the powir developed to the extent of 
from 8 to 4 per cent so that a transformc r having an 
efflclency of 80 per cent may be made equivalent to 
one having an efflclency of 83 per cent 
A very important advantage of the turbo-transformer 
Is that It can be readily made reversible while the 
steam turbine always revolves In the same direction 
and la controlled by a governor Three types of re¬ 
versing arrangements are described "by Dr Ffittlnger 
First The transformer has separate circulating 
paths for forward and rearward propulsion respect 
1 vely The temporarily Idle path Is emptied into a 
Unk. The shifting of the circulating water from one 
path to the other can be accomplished with the aid of 
tho powerful centrifugal pumps of the transformer, or 
a separate small auslHary pump may be supplied to 
return water to tbs circulating paths and also to re¬ 
place any leakage A balanced slide valve governs 
tbe adnrisatea to one path or tbe other In tbe stop¬ 
ping position both paths are emptied 
Second Oae part of the transformer, for instance 


turbine driving the pump The efflclciry of the trails 
former 1 b also practically constant within a relatively 
wide range of hih e*d 

U la well known that a Jteam turbine has Its ranxt 
mum efficiency at a determined number of revolutions 
When tho turbine is coupled direct with the propeller 
ehaft It la necessary on account of weight cemsidcra 
lions to give tlio turbine (even at top sp eel) h num 
her of revolutions which Is from 10 to 30 per ecnl be 
low the one of maximum ffleleney \Mi n operating 
at revel need speed (cruising apt el) a considerable loss 
of efficiency occurs With a turbo transform! r the 
Strom turbine at top speed nav b« give u a number of 
revolutions even exceeding that of maximum rffl 
clency so that a re-due lion of the ships spud will 
actually for a time lneraosi the efflclency of tho stnam 
turbine, and in any event tbs uductlon of turbine 
efflclency, from top speed to cruising speed Is much 
less with a turbo-transformer than with direct trails 
mission In a particular case Investigated by Pi 
Fbttlnger the i eduction of turbine efflclency from lop 
speed to cruising speed was found to be to per eent 
for the dinct drive and only about 10 per cent for 
the turbo transformi r system thus assuming both 
systems to he equally economic*! at top speed the 
transformer system would show an economy of 
(t —016) — (1—03) 

, ,, - - — 20 |ier cent over the direct 

1 — 03 

drive at cruising speed 

While as stated above no device for regulating the 
speed of th* transformer and particularly for varying 
its speed reduction ratio Is required for the propul 
Sion of ships. Dr FutUngsr realised that for other 


stationary so that a quick starting of this shaft was 
obtained together with a rapid aneleratloti to normal 
hpied The maximum efflclency within wide IlmltH of 
nrtoi spi d wui. ateured with a speed reduction ratio 
or 4 25 to 1 (against a calculated ratio of 4 45 to 1) 
\Hien keeping the motor speed constant (say at 1100 
revolutions )ier minute ) and varying the rotary apeed 
c f the drive n sh f t a maximum efflclency of about 82 
per cent wns found at 260 revolutions corresponding 
lo (he speed reduction ratio Just stated When vary 
lng the power supplied by the motor (that Is its 
number of revolutions) the efficiency rose with an 
Increase of powi i With horsepower the efflebnry 
was more than 70 per cent with 9% horsepower 75 
per eent with 40 horsepower SO per rent with 100 
tors power, 82V& per cent and with 1S2 horsepower 
st per cent When reversed the turbo transformi r 
showed a maximum iffleleney of 70 per cent so that 
thi power available foi riverse rotation was about 
”» 8** = 85 per rent of the power furnished for for 
ward rotation This proportion is from two to three 
tlm s as large as that obtainable in praethi with pro 
peliers driven directly by steam turbin t, The pro 
I nrtlon might be increased further hv employing two 
cr more stages In the rlrtulating path employed for 
re vi rsing 

In vb w of the satisfactory results obtained the Vul 
can Works proceeded to Install the same turbo trans 
former In a screw propeller ship built specially for 
this purpose This ship of 76 7 tons had a length of 
about 90 feet a beam of about 14 feet and a draft 
(Including the keel of about 4 Inches) of about 5 feet 
The driving engine was a Curtis steam turbine with 
four wheels each having three rows of blades Steam 
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war .supplied by a water tube boiler at a pressure of revolutions decreased to about SIR, which meant iriv stopping action was so powerful as to produce on tbe 

17 atmospheres, the grate surface being 31 square lng the speed reduction ratio the Increased value of p« rsons aboard a sensation similar to tbat experienced 

feet and the beating surface 1.614 square feet The r.,6 to 1 a ben the brakes are applied on a street car. 

shaft of the turbine carried directly the two ocutrlfu This ship developed a speed of from 12 to 13 knots Dr. Fttttlnger has made elaborate calculations of the 
gal pumps of the turbo-transformer Provision was and was used as a cargo boat, as an Ice breaker, as a dimensions and efficiencies which would result from 

made to balance the axial thiuM The replenishing ferry, aa a tug for towing a cruiser, etc its behavior the adoption of hts turbo-transformer In larger ablpa, 

pump required only about i| of I per cent of the tur was highly creditable, especially in heavy seas The up to 40 000 horse-power, and has also Investigated 

bine energy The boiler and turbine wore rated at reversing of the propeller was iiartlcularly remarkable. the possibility of utilising his Invention for other pur 

CtHt horsc-imwer. The number of revolutions of tho With tbe ship going ahead at full speed, the revera- poses, as in rolling mills He suggests that the turbo- 

turbine was selected as 1,730, a s|»eed reduction ratio lng lever was thrown from “ahead” to “aHtern,“ the transformer may find a profitable application In con- 

of 1 fi to 1 would have required 300 revolulions per eugine continuing to rotate In the same direction, the ncctlon with gas turbines aa well af steaui turbines, or 

minute for the propeller shaft, but for special practl piopellcr shaft <nme to a standstill after fonr or five with Internal combustion engines of the piston type, 

cal muttons (lie pnqtellor was made larger than It seconds, and within ten more seconds had acquired a particularly In view of the fait that such engines are 

would have been in most cases, and the number of rcveised speed of from 200 to 250 revolutions The not reversible. 


AEROPLANE STABILITY/ 


In 1K06 1 had the pleasure of attending a lecture 
on naval architect urt given before tne ttritiBb Asset i 
atlon In Liverpool by the late Dr brands Ml gar, 
KHH 1 had Itarucd the theory of tho metatenter in 
my undorgrudiiato days, but it cume to me an a great 
surptlse to leurn that this theory had only been 
evolved alter many ships lind foundered, owing to 
want of theoretical knowledge of their conditions of 
stability 

1 was interested in aerial navigation nt the time, 
and although X had not got lurther than throwing 
gliders, it waa evident from their behavior that a 
mathematical theory of sluhlltiy must necessarily be 
of even greater lmjMirtance In connection with aerial 
navigation than with naval ar<littecture, and 1 wrote 
In Science Progress to the etfett that if the future 
development of artificial night were not to bo n repett 
tton of the chapter of accidents by which naval atehl 
teds had gained their theoretical knowledge there 
would be abundant work tor iimtb«niuttc Ians In redur 
ing the conditions of stability to pure calculation 
About the year lUtt.l I noticed tlmt if n gilder or 
other body is moving in a resisting medium, sudi as 
air. In a vertical plane with respect to which It Is 
mymmetrleal. the ■mull osculations ul>c»tt steady mo¬ 
tion In tbat piano are determined by a biquadratic 
equation; and Pror l«ove cl I tee tod nev attention to 
the condition of staid Illy given hv Konth Mr W K 
Williams was a i>oBt graduate student In my depart 
ment, and with hts collulKirntlon we published a paper 
on "The Longltudlnnl Htnblltt} or Aerial Gliders 
(Proe Koyal Hoe, Ixxlll ), which was Intended to 
direct attention to the general method, mid the tmpor 
tance or further investigation, lather tlinn to furnish 
a complete solution of (he problem 

Mr Williams shortly afterwaid obtained a so-called 
"Research Fellowship' , hut ■'reseauh' In this ease 
was Interpreted us meaning practical wenk done in 
a physic ul laboratory away rrora Hangoi, so the award 
bad thp effect ol preventing the contlnuutJon ot oiig 
Inal work on this important problem On the other 
hand, the necessity ot piovldlng, v ith one assistant, 
classes In nil grades or pure and nppllcu mathematics, 
and of devoting apodal attention to the requirements 
of Junlot students whose knowledge of the "first Tour 
books and of arithmetic' had been neglected at school, 
loti no time for me to ruiry on the work single 
handed It Ir only Btnee the comparatively recent 
abolition of these infra university courses that I have 
been able to give unv attention to the subject 

Home* criticisms having been raised by tho late Cap¬ 
tain Ferber. mainly referring to the form in which 
the conditions of stall! I it v were stated L suggested 
hts developing the work ns l had not time to do so 
Ills results weie published in the Revue dArtlllerle. 
(ht« her and November. l'Mtfi, and Include a discussion 
of lateral as wdl as of longitudinal stability 

At the beginning of last yenr the work ol my do- 
pnitmcnt was, for some unknown reason, exception 
nlly light, and I bail In Mr K II Harper an assistant 
well able and willing to (olluhorntc tn a much more 
exhaustive Investigation both of longitudinal and lat 
oral stability About October I reeolvpd a formal 
letter of inquiry from the Government Committee, tn 
an envelope which I at first took for an Income-tux 
application, and In reply Htated that what I wanted 
was a small grunt to enable me to devote my whole 
time to this work 1 received a reply that the coni 
mlttpe ■ regretted, ‘ etc. hut tbat “very great Interest 
was taken' In the work the main dtffiinlttca of the 
Hubjeet have, howevnr. now been practically cleared 
up i hough a long time must elapse before a detailed 
written account Is ready for publication Had any 
♦ Nthm 
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prixes bepn c ffered in England for which such nn 
Investigation would bo eligible, the delay might have 
been avoided or shortened 
Reference must be mnde also to Mr Iwtnc haster s 
remarkable Invi-stlgntlans. published tu his “Aero- 
ctonettcs" and to the upiiearuiic c of a German ttans 
lat loti of the preceding volume AeioilynamlcH,' 
shortly alter its publication fix English 

It la here proposed to give n general idea of the 
peculiarities of aeroplane atubility hs deduced from 
my work, and a comparison with Kerlters and lain 
Chesters methods, though with rogant to Iho latter 
It Is laiher difficult for uny critic to be sure' or not 
misjudging the authors intended meaning 
It 1 b necessnty that the distinction between equl 
llbrlunt and stability should be kept In ntlud An 
aeroplane la In c quthhrlum when traveling nt a unt 
form rats in a straight line, or, again, when being 
steered round a bnrirnntal arc of a circle A badly 
halanei-d aeroplane would not be able let Iravel In u 
straight line 1 he mntliomallcs nr aoioplam- e-quill 
In mm Is probnblv very Imperfectly understood by 
many iiorsons Interested In uvtatum. Imt it Is com 
Iturntlvoly simple, w hile the theory or stability is of 
necessity much mote difficult 
It Is necessary for stability that if the aeroplane Is 
nut In equilibrium and moving uniformly It shall tend 
toward a condition of eqnlllbilum At the same 
time. It may commence to oscillate, describing hm un 
dulatlng path, and If tbe oscillations inc rvanc in am 
plttude the motion will be unstable It is necessary 
for stability that tut oscillatory motion shall nave a 
icoBitlve modulus of decay or coolltclent of subsidence, 
and the calculation of this is nn important reaiuie or 
tlt« Investigation A slight reference to thU. question 
or rolling Is given by ('bailey on p ill of "The I'tob 
lent or Flight, ’ but he seems to have overlooked tlie 
fact that this damping may be, and otten ts, nega 
ttvc In the rase of unstable neroplunes 
At the present time It is certain that avlntota roiv 
on their own exertions tor controlling machines that 
are uimtuhle. or at least deficient in stability and 
they even nllcgc lliat, owing to the danger of sudden 
gusts of wind, automatic stability ts of little tmpor 
tunce Mon-over, even In the early cx|«-rtmc‘iits of 
nirher. it was found that a glhhr with too Vsha|g>d 
wings, or with the center of gravity too tow down, ts 
apt to pitch dangerously In the same way that in 
creasing the inetacentrlc height of a ship while In¬ 
creasing its "statical" si ability causes it to pitch 
dangerously It thus becomes important to consider 
what Is the effect of a sudden change of wind velocity 
on an aerodrome. If the aerodrome was previously 
in equilibrium it will cease to lie so, but will tend tc 
assume a motion which will bring it Jbto the new 
state of equilibrium consistent with Rip altered cir¬ 
cumstances. provided that this new motion ts stabl.- 
Tliim an aerodrome of which every steady motion It 
stable within given limitations will constantly tend 
to right Itself If those limitations are not exceeded 
Excessive pitching or rolling results lrora a short 
period of oscillation combined with a modulus of 
decay which is either negative (giving instability) or 
of Insufficient magnitude to produce the necessary 
damping 

The new work depends very largely on the prop¬ 
erty that Tor a system ot narrow aeroplanes Inclined 
at small angles to tbe line or night approximate meth 
od» may be used. gTeatly simplifying the algebra, ana 
enabling the various oscillations to be separated and 
their moduli or decay to be calculated approximately 
Of the six equations of motion as applied to tbe small 
oscillations of a symmetrical aerodrome, three deter¬ 
mine oscillations or symmetric or longitudinal stabil¬ 


ity Tho other three determine asymmetric or skew 
symmetric stability The three equations tn each set 
are mutually lnteidependent, but independent or tho 
other three, thus accounting for tho fact tbat I-an 
(heater round it impossible to sopuiate “lateral' and 
dltcctlomil stability l> ailing any hotter termtnol 
ogy, 1 have provisionally adopted tho term "asym¬ 
metric ' stability 

Of tho two. symmetric stability presents by rar tho 
simpler problem For tho systems above mentioned 
thero are two symmetric oscillations, one or long and 
one or Hhnit |s>rlocl The short period oscillation con¬ 
sists nmlnly ol an oscillatory motion or the tenter ot 
gravity iierjicndiculnr to the line or flight (I. n, a ver 
tltnl oscillation it the aerodrome l« moving horl 
rontallj), combined with a rotatory oscillation about 
the center of gravity. To a ttrst approximation it 
produces no fluctuations tn the velocity In the line ot 
flight, and Is unaffei tod by head resistance or tluetu 
ntlons in the propeller thrust, provided tho tatter 
pusses thiough the (enter ol gravity ot the aerodrome, 
as has been assumed ui many of our calculations '1 he 
(audition or htnblllty de|iends only on the areas and 
liohlllons of I he acroptunes rotative to the confer or 
gravity, and Is Independent of the Inclinations or 
angles nt attack of the planes, the oscillations remain¬ 
ing finite whin the planes are parallel This condi¬ 
tion of stnblllly is generally mulshed in any arrange¬ 
ment which siiIisfles the other conditions ot stability 
It must not he overlooked though tt is very unlikely 
to give trouble '1 he corresponding trajectory .or 
curve of oscillation ts independent ol the velocity, the 
artuul time rates of osclIlBlIon and decay being pro 
port toned to the velocity 

In the slow osctllatloiiH the variations of velocity In 
the line ot flight are a predominating feature. The 
trajectory ts wsve-llke, the crests of the waves being 
more pointed than the troughs, and the descending 
paits steeper than the ascending ones This ts evi¬ 
dently the type of osctiiHtlon studied by Mr Jam- 
(Hester One condition of stability Is that the front 
plane tor planes) must bo Inclined at a greater angle 
thun the rear oneB The second condition dopeuds on 
the type of machine 

The terms "monoplane" and "biplane," as usually 
defined, refer to the question ot whether a machine 
has not or has superposed planes According, how¬ 
ever, to a property wbleh I call tho principle of in¬ 
dependence or height, this distinction does not affect 
stability to any app ,, “clable extent The important 
point la whether the weight ts sustained partly by tbe 
front and partly by the rear planes, as In certain 
Volsln machines, or Is wholly supported by tbe front 
planes, the rear ones acting merely &b a tail In tha 
neutral position. For a monoplane with neutral tall 
the condition of stability takes the form given by 
JWinchester, wbon the necessary substitutions have 
been made by making use of tbe rondltton ot equi¬ 
librium. The reason why Lanebesters method leads 
to a correct result Is to be sought In considerations 
of the peculiar nature of the oscillations, and In espe¬ 
cial In the relative smallness of .their modulus of 
decay For a machine of the Votatn type, with sus¬ 
taining surfaces arranged tandem, the condition of 
stability is nearly as simple, and certain modification 
are sufficient to cover tbe case wben the propeller 
thrust does not pass through the center of gravity 
provided tbat tbla thrust la constant 

A very convenient plan tn such cases is to suppose 
tbe actual machine replaced by an equivalent mono¬ 
plane. with neutral tall, although if the inclinations 
of the planes be varied for vertical Steering tha 
equivalent monoplane will be chanced. 

Tbs moat remarkable result, however—and Mr. 
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Harper *»« tbe flrst to point this out to me—la the 
important effect on at ability of tbe direction of motion 
In tbe vertical plane. Longitudinal at ability faiia on 
rapidly when the aeroplane begin* to rise. even it 
other thing* are ronatant. A monoplane would, un¬ 
der theoretical condition*, become uuatable when 
aacendlng at an angle to the horizon oi letui than 
twice the angle of attack (ot indication ot the mam 
piano to tbe line of flight) 

The effect of head realntauce is to lncreaito the at* 
blllty, and a further tnereaae occur* if the thrust 
Of the propeller, Impend of being < onatant, decreases 
When tint velocity increase* lly Uie line of three 
piano* instead or two, nn additional ln< reuse of sta 
bliity inn be obtained On the other hand. It the 
aeroplane be gilding downward* the longitudinal sta¬ 
bility 1* greater than in hori/ontal flight 

I think the above conclusion* Indicate a Hourre of 
danger which mav i>oBBlhly hn\c led to mishap* when 
aeroplane* have risen too rapidly in the air 

t'apl Kcibcr'H investigation*, on the other hand, 
refer mainly to the stability or a single aeroplane as 
dependent on tluetuations In llie position of the renter 
u! pressure consequent on variations of the angle of 
attack He assume* JocrkoI'h tnrmuln, introducing 
two arbitrary constants in place of the numerical co¬ 
efficients Tlie difficulty I have several time* pointed 
out I* that, if n plane is turning over, its rotational 
motion may affect the position ol the renter or pres¬ 
sure, as well as possibly the lesultunt thrust, and no 
experimental In rot mat Ion is apparently available on 
this point Kor this leaBon the use of nairow aero 
plnnes Is to be recommended, stability being the other 
Moreover, ihe theory of nnriow aeroplanes gliding 
at Minall angles affords the simplest inlioduclion to 
a general study ot aeroplane stability, Just uh geo¬ 
metrical optics In which aberration is neglec ted at 
fords an Introduction to a general study or lens con¬ 
struction It Is to he remembered th.il both the svm- 
metrlcnl and asymmetrical nsi Illations ate deter 
mined by equations of the fourth degree, each In the 
form of a determinant of the third order containing 
the dynamical constants and resistance co-< m< lents, 
and when this determinant has been expanded, four 
conditions of stability have to he satisned one being 
Kouth's discriminant 1H’D- AL>' KH shall be pcn.1- 
tlv« Fortunately, for purposes ot approximation, 
CD—KI3 may be substluted for the Inst in many of 
the systems occurring In aviation It will thus bo 
seen that stability Is n very complicated problem, ana 
that approximate methods are ebHciiti.il 
Asymmetric stability 1* far mote difficult or investl 
gatlon than symmetric It 1 h necessary lo lake ae 
count of the separate effects ol straight oi horl/onlal 
aeroplanes, vertical tins, and bent up or V shaped 
pianos The late (’apt Kerliers solution is based on 
the substitution Tor the. actual planes oi their pro¬ 
jections on three co-ard!mite planes (p 4l> of his 
paper) I nfortunately, even assuming the slue law of 
realstanee, this substitution doe* not seem lo give 
even the correct tlrst approximation which Is all the 
author claims In particular. It the aerodrome is 
minted about any axis In Us plane of symmetry, 
couples are set up on the main aeroplane which have 
an Important effect on the stability, bul are appar 
enlly not Included in his scheme. The final re*ult 
is a biquadratic with one root equal to tern, and (’apt 
Kerber regards au aeroplane ns stable w hen it de¬ 
scribes a helix, whereas such an arrangement should 
really be regarded as lacking In Btablllty The couples 
in question are taken ae-c-ount or by Lanehester, who 
uses what hp culls "aerodynamic and aerodromic 
radii" to represent their effects. For a narrow aero¬ 
plane gltdlng at a small angle, the effect depends on 


the moment ot Inertia of the area of the plane about 
tbe vertical plane of symmetry A horizontal tall ot 
negligible lateral dimensions docB not affect tbe asyi. 
metric stability 

To secure stability, recourse must be had to vertical 
tins, or to bent up aeroplanes or aerofollH '1 lie effet t 
of vertical tin* (neglecting “wash') depond* on Ui> n 
areas, and the Mn.1 and second moments ot these 
about the axes, and in studying them It is liccesbat) 
to have recourse to the "prlnmple of paiallel axes 
Ihe sections in ''i.an<heeler on '110 resolution' prac¬ 
tically embody this principle, but hip a little difficult 
to follow, they suggest the path taken by an exploier 
who hud not a compass to guide him lo the mathe¬ 
matically direct road in the form or the principle in 
question His conditions of liability seem reasonable 
deductions from the iivpothcHpa he makes, but the 
conclusions must not be regardi-d as llnal iioth the 
nccpssaiy and Uu- sufficient conditions or stability 
arc- really far more complicated, and It Is highly tut 
piobublc that the problem could have lieen cnrrled 
much further without the elaborate u*e of analysis 
which I have found necessary, and Ihe assistance of 
an Independent calculator, which Mr Han>er ha* 
kindly provided The only way of proceeding was to 
enlciilute Ihe ro-c-ltlctents in the blcjuadratlc for par 
tleulat arrangements of tin* and plane*, starting with 
the simpler ones and passing to more complicated 
ones when one has become thoroughly fnmtllnr with 
the dlffnent terms and their meanings 

Kor an aeroplane with one vertical tin only, the 
conditions ol asymmetric stability requite that llie 
center of pressure of the tin should be slightly In 
iront of Hie center ol gravity ol Ihe machine, while 
ut llie ssnie time it should be at a height above the 
center ot giavtty large- tcimpHicci with Its distance 
In front Two ol the conditions of stability are dll 
llcult to reconcile with the conditions of equilibrium 
the dlffliultv Increasing as Ihe velocity increases and 
the angle ot uttnek diminishes, moreover hey arc 
Inconsistent unless a certain lelatinn holds between 
the r.idlt or gyintlmi ot the machine and or the main 
supporting surface II Is doubtful whether Mils con 
dltlun would be- consistent with practical requliemeuts 

The rallure ot pi.utlcal aviators to obtain antes 
matte stability may he due in no sinull measure to 
llie number of conditions that have lo be sailHtled 
A vertical tin in iront might satisfy .me condition 
of stability, and introduce instability tlnougli aiiothct 
condition, while a similar tin n« the back might snt 
Ibly the facton*l condition und Intinclocc Instability 
through the tlibt 111 cither case the Impiession pro¬ 
duced would bi Mint the device secured automatic 
stability, but that such stability wrb a lilndiuiu-e 
lather iliau a help Ihe cornet interpretation being 
that the conditions ol stability bad noi been annul 
ently Investigated liy abolishing the ilnb the avlntor 
would obtain a nine hint- with defective stability, 1 e, 
with one nr more roots of the biquadratic vanishing, 
and would And it easier to maintain his bnlam-e bv 
at title lul control lliuu In the previous unstable nr 
ningemenl 

Of Birangements with two tins, the emu-s have b<**n 
considered wbero belli bus are at the level of tho 
center ot gravity, where one is above, and where btun 
are above Tlie conditions of btablllty ubsume various 
forms, hut theie I* one arrangement which api>enis 
lo possess nn except tonally wide l.mge or st-ihilily, 
and I have made provisional nppllc utlon lor a patent 
in this rnnne* tlon 

A machine such a* tb< Volsln type, with two planes 
of considerable span al dlffoieni angles of attack, is 
more stable than one with a single sustaining svbtc-m 
HUd the difference is equivalent to s variation in the 


THE. REMARKABLE CONDUCT OF A 
DROF Or MERCURY. 

It baa been known a passably long time already 
that lower organisms that are capable of independent 
movement, such a* am®ba>, infusoria, bacteria and 
others, are atlrarfed by certain ehemlc-nl substances. 
For Instance, fill a capillary tube with a weak solu¬ 
tion of chlorate of potash or of peptone and put Into 
It a drop of mercury In which bacteria are moving; 
after a few second* these will be seen hastening to 
the mouth of the tube where they will all havo as¬ 
sembled. The am robes and the naked little masses of 
Jtlly (plasmodla) of the rayxomyretes (mucous fungi) 
creep In their peculiar way by stretching forth their 
arms or feelers toward the stimulant. This faculty 
of these organisms of being attracted by certain eub- 
stances Is called ehemotaxls. Ohemotaetlc susceptibil¬ 
ity Is evidently an advantage for the creatures In 
question as it leads them to good nourishment *nd 
keeps them near It 

AM very 'recently mi eminent physiologist made 
thg discovery that s drop of mercury can make very 
similar movements:) The starting point of his obser¬ 
vation# was afforded by the experiment made by 
ffMftmv in ttM. Tb« m*t put a drop of mercury 


in a little flat vessel, over this drop he poured dl 
luted aulphurie add and thin laid a small e-ry*tal ol 
bichromate of potash Immediately beside the mer¬ 
cury The result wss a periodical change in the shape 
of the drop of mercury which alternately approached 
the crystal, while flattening Itself lu front, and re¬ 
ceded from it This occurrence was provoked by the 
fact that the bichroinat" of potftsh, aided by the pres¬ 
ence of the add, oxidized that portion of the surface 
of the drop of mercury turned toward It and tints 
diminished the torsion of the surface of that side 
of the drop As soon a* tbe peroxide of mercury, 
which had been produced, dissolved In the sulphuric- 
acid the surface of the mercury became metallic again 
and its tension Increased In the first Instance the 
mercury flowed toward the crystal, In the second it 
sprang hock 

In a recent number of the Arcbfv fuer die Oesaromte 
Physiologic the professor explains his application of 
this experiment Through appropriate manipulation 
he Imparted to a drop of mercury the faculty of real 
locomotion. One of the most successful forms of his 
experiment was this- he put a drop of mercury In a 
suitable glees dish of which the bottom was nerfertlv 
level; then hs poured In a sufficient quantity of dl- 


ariaugeinent of the fins which is easily cole uluted 
The asymmetric um Illations ol an aerodruniu do 
not si-parutc- into two kinds, ol long Hnd siioii |a<rlod 
like th<> -cymmctrlc o-u-s Ah a g.-nerul rule the bi¬ 
quadratic has one root d*-t< i luliu-d approximately by 
llie Hist two ti-rius rcpi< s. ntlng u quii k subsidence, 
one root det. rinined In tlie lust Iwo u-presentlng a 
slow subside lie e, and a puli ol roots determined by 
the middle terms ie|ue>,culUig a dumped oscillation 
The inclination or the flight path to the hoi Iron Ims 
a considerable Influence on the asyninu-'rli stability 
In several Instances we found that instability ocuus 
win li an .lei-odrome is descending at an angle to the 
hot i/on the t.mgcnt ot which is double that of tbe 
angle cd attack of the msin planes Other airange 
m.-nt-i become utiHtabli when nMng at moi<- than a 
certain angle, in the best arrangement rofeired to 
•thene the stubllltv is piacIliHlI) independent ot the 
Inc linaltoil As the -tviiiiiietilc slid asymmetric osc II- 
l.ttloiis ol an iieiopl-tm .id independent II Is Impor 
inn ih.it it should pi.-.iv. iti m-Miilueli Ic slalillltv 
even When it 1* not in longitudinal niulllbiiuni llie 
rieiH-nden..- or stability on In* linatiou uffnirt* n verv 
simple and likely explanation ol e-eilain ‘‘vagailes 
clisirliM-il on pp 312, .14.1 of Iginehcstc-r* "Aoiodo- 
netliH . ai count would, however, have- to be taken 
ot incele-ritloii* of the center ol iiishs In an exact 
compniiKon of tlieoiy with observation 

Heal up or Vshnpi-d wings lead to much more dlf- 
1L tilt analysis, ’nnel It appear* that thc-lr effee t is not 
cxactlv equivalent to nnv c-iinililliution ol vertti al fin* 
except iu certain rase* A pair ot slablilHer*' 01 
small plane-* which mav be fixed at the extremities 
of the main aeroplaui-H ut an angle ol sav U. deg, in 
equivalent to <i single laisc-ti ve-itiial tin it the planes 
oi the Htabllue-is arc parallel to the line cd Higlit 
Mr llBrper ha* woikcd out the- usvimnelrlc stability 
of the Antoinette type- with a single- |mlr or lie-nt up 
supporting surtaces 'I he conditions of Miihilllv aro 
satlstlablr- by furnishing the machine with a tall nr 
suitable ie uglli, or by raising the- elihe-dtnl angle nr 
the V simpeel wings hIh>v<> Mip e-ente-r of giavtty 
I should like to dins I nt tent Ion to the importance 
ol eliminating the- perscuml element In cxiierlmcntal 
tests of aeroplane stability, by Ibo use of models 
'Ihe |»OB8tl)imv of long distance flights by Hlctiied avi 
atm* having been demonstinted, there- is not so much 
point In reiwatlng these verifications as In extending 
our knowledge In other directions, and finding how 
foi tlie e lenient ol skill eati Is- dispensed with by 
effecting Improve nn ids in ueroplane design 
The Rtnhility of dirigibles opens up another held or 
study on which we hope- to do something 

Owing to the ntti-ntton now given to neroplanc con¬ 
st iu< tlon, It appe-.ired desirable- to give, in tbe pres- 
■ nt uitlele, nn nclvnme account ot lnve-attgatlons which 
may not be reach lor publication In c-xteUMo for Home 
time to conic 

'I he Aeronautical Journal for January, ID1U, In¬ 
clude* a shoit nbstiact, Illustrated by badly executed 
diagiiiiim and containing numerous uncorrected 
in liners' errors, In which llie symmetric stability of 
a singlemirfaced aerodrome without tall Is made to 
depend on n cubic Instead or a biquadratic equation 
Ihlg it-sull is obtained by the very doubtful method 
of ' assuming V to Is- e-onstuni lor a short period,' 
that is, neglecting Huetnations in horizontal velocity 
Owing to Mils assumption the c-oiicliihlims reached may 
perhaps re-present the londltloim that the mm him- 
mny In- (-table with re-fe-icnce- to tlie shearer oscilla 
teons, but mil with re*|>oct to the longer onus, ami 
the inlerc-nce that a machine enn bo much more stable 
ut moderate velocities than Is generally supposed 
must not be regarded ns conclusive 


luted nitric acid and laid a little piece of bichromate 
of potash at a distance of several centimeters from 
tbe drop of mercury on the bottom of the dlah The 
yellow solution of the crystal began to spread itself 
in a elicle and ns soon a* it reached tb*- drop of 
mercury the latter with n curt tremor began to re¬ 
cede and then dashed Hlratght to tho crystal which It 
reached In n few seconds In the liveliest manner it 
repeated tho IwitrhinR movements already described 
If In consequence, the crystal moved away in nnv 
direction tbe drop pursued it, receded and approached, 
again and again, with a movement of mingled leap 
snd glide, which stretching forth long tentacle* and 
qulrklv drawing them bark again This lively play 
leads an observer to think that these movements arc 
fbosc of a living organism They last until the crystal 
Is consumed or the drop has accidentally moved too 
far away from It These remarkable phenomena may 
be considered as adequate support of the view held 
by the botanist Barthold, the physicist Quincke, and 
the physiologist Verwom. that the anuv-boldat and 
related movements are the result of changes In the 
tension of the surface of the living substance Obvi¬ 
ously, though, there arc still other conditions which 
can vary largely tho movement* of tbe living protoijrpa. 
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SCIENCE NOTES. 

The groat In IgbtH which bulloou arllllciy must lx- 
able* to n.uli uiiffiMtiHto tin extension of the rang** 
tables and ho pliotogiuphlc lcpiodu* (Iona of the flight 
of allot, although affording Illtl. lnfotmutton as to 
wloclly an* of particular lninml Two pliotograplis 
an 1 published In Hip l'hys Zcltw In In «onuei I Ion with 
nn article bv F Nmwn, the fir-t showing tln> path of 
a Hhnt which emits Hniokn the *-* * end showing the end 
of the flight of tl\e luminous shot fmnt a mountain 
Kim The lattei photograph was, of mime, taken tn 
twilight, tin path Ih mixh mot.■ ile.nl> defined In 
IhlH plan than with the smoke sliol nail then- Is the 
additional adv.tiling, that the paths of several allot 
mil be shown on the Mattie plate, also Information Ih 
given with resinct to tin dilution of tile axis of the 
shot and as to its «s< Illation 

During I he opposition of limit. J (' Sola made some 
Dime nations of Alois at FHhra Olmeiwitoty. which he 
dlsciiHHss In (’oniptea Kcnclus A elouhle equatorial of 
0US meter aperture was usisl, with a tiiagiiifleatlon of 
450, anil smnetlmes . r > r i0 The* satellites llelnios uttel 
i'hubuH eould he* followed. The chief e one limlons lie 
rl\e*d ate* (I) Thi main topogiaplinul out Hues re 
innlu I'Oiistant (Holn has ohsened Mats slme ISHtl) 
The miiihII di'tails van. doubtless owing to cloud and, 
peilinpn, vegetation (it The tonnlltv Ih \eiy eliange 
able In the dnrk regions hilt piniHcnllr tnvnrtnble* In 
the light regions Fioni this It Is Inferred that the 
clouds are of similar color to the "lands” or that the 
"lands” nn* nlwava emoted with snow fn general, 
the details of the south hemisphere grew darker and 
more |d ntirul with the diminution of the southern 
■nows, that Is with lm*iense* of temperature* SyrtlH 
Major, faint and >** areely perceptible In August, won 
dark and well defined In October The eanul Hathys 
was seen during this apparition 

Tha problaih of the rotation of Mercury Is one of 
conaldetnhle aslrononilcal Importance First made the 
subject of more or lews violent discussion by Srhla 
parelll, the problem recurs almost atuniAlly One of the 
moro rece'nt discussions is to he* found In the f'nmptcs 
Rendus by R .larry OeulogeH The paper contains re 
productions of sixteen druulngs of Mercury, vlx. eight 
by O. Fournier, nnel eight li> V Fournier, from which 
the author lnfe*rs that the rotation iieiloel Is Icing, prob¬ 
ably equal to the planet's time of revolution The draw 
lags were made on the' Ma.segros (altitude lino 
meters) with a re-fractor 0 29 meter aperture, on oven 
Ings SeptemlHT l*<20, ISPi'i. nhout half the planet's 
disk being Illuminated. Thov show a very few dark 
shaded streaks, two or three branching from the con 
tral region, one parallel to the southwest limb, nnel 
one cutting across the north cusp. A dark dot is 
shown on some of the drawings in the* southeast, one 
observer plnrlug It at the' Internes lion of two streaks 
A dark region is Indicated near the cquntor The 
south horn Is soinellmeH shown rounded eir shades! 
There Is fair approach to agteeinenl between the 
drawings of the two olaeervers consldeilng that the 
objects delineated are at (he limits of visibility. Jarry 
Iiesloges remarks that in the shoit moments when the 
Images were less unsteady than usual, the dark reg¬ 
ions on Mercury appeared as dark as the average tint 
of those on Mara; nnd the difficulty In rendering 
details Is mainly due to the had quality of image 
peculiar to this class of study 

Ranting wing flight Is csmRidorcd in the Royal Socie¬ 
ty I’rot endings lev M F Kli/gernlel The resistance ots 
posed to tin* aceelcrntlon of a hod) Immersed In a liquid 
may he represented by a virtual addition to its mans, 
without any corresponding ndelltlon to Its weight A 
wing flapping In air may shed, or escape rrnm the vlr 
tual added mass at will, much as the pnddle ot a Cana 
dlan e auoc can slip out of the disturbance if has created 
during a Hlrnke Hence a he*nvv hodv or engine* at 
taehed to a wing should be eapnbh* of supporting it 
self and the wing tn the air In n succession of leaps. 
For If the whole be* supposed Initially falling, s suf¬ 
ficiently energetic pull given bv the engine, diawlng 
the wing down and Itself up could convert the fall 
of their common center of gtavltv Into a rise*. If there 
were a weightless hut massive hoetv temiwrnrlly at 
tache'd to thp wing If. when Ihls rise Imd been stnrted, 
the muss wen shed or eseape*el from, there 
would Is* an interval In which the center of gravity 
of the whole* would continue to rise, during which the 
wing and body could In leplaeed in their original rein 
five posit Ions by mutual action be*tw*>en ihem, wholly 
Intiinnl tn their bvsletn free except for gravity If at 
tin* **nel of the rise Bellied mass were* again picked up. 
the same might fall to Its Initial level and velocity. 
The* pres css thus bunnies eve He, and mav be indefin¬ 
itely repeateei The author calculates iho power re¬ 
quired to carry t pemnel In the e*ase' of a "wing" In the 
shuts* of a flat clri uhn disk 12 feel In diamster, for 
carious value's of the* rntlee of the additional virtual 
muss to the weight The* wedght eatrle*d per horse¬ 
power Is a linear function of 4. and amounts to 34 
IHtunds per horse* powe r whe n A — I It varies direct 
ly as the rate of (lupplng 


ELECTRICAL NOTES. 

According to a statement Issued by the^ SleUum*- 
Hchuekert Company of Merlin, the felling of troos by 
means of wires heated by ele<*f.rii* currents, whlsb has 
been described in various newspapers, cannot be accotn 
pllsheel in a practical and economical manner, for the 
following reasons The wire, to cut effectively, must 
he very tightly atreti'hed and It Is therefore very lia¬ 
ble to rupture. In consequence of its high temperature 
The red hot wire carbonlu's the wood, and the char* 
coal, if allowed to accumulate, protects the Interior 
parts from the heat of the wire. In order to reinovei 
the chareoal, the wire* must Is* roughtMied and moved 
to and fro lengthwise, ao that the operation Is atlll 
a Hort of saving, and tho motion And roughening In 
e rease the liability to rupture'. 

Tbs offset produced on tho form of an alternating 
current by Introducing a selenium eell Into the dr 
cult has been investigated by A Pcshattino and dc 
scribed In Aecad l.incei. Attl. The ri*sult8 are given, 
together with curves, for dlffe*rc*nt types of cell. In 
nearly all cases the wave-form Is altered, the area in 
closed by one half of the curve being diminished with 
respect to the other, anel the ratio between the dtffer 
encei In areas contained by the two halfwaves, and the 
greater of these, which I’ocheitlno denotes by R, Is a 
messiue of the rectifying power of tho coll. The value 
of R varies from 0 06 for a cell With A1 electrodes to 
•• 30 for a Kohl cell of old construction, and In general 
diminishes with increase in voltage, or decrease in 
teslstance. external Inflnences, sue h as hoat or light, 
which reduce the resistance also diminishing R. 

Whan an electrolytic cell of the aluminium type, 
containing a solution of a hornto as electrolyte, has 
ls*e*n In continuous operation for some time, an objec¬ 
tionable deposit Is liable) to bp formed on the plate* 
In an invention recently patented in this country and 
in England this dcimsit Is In great part suppressed, 
end its Injurious effects are reduced, by the addition 
of tartrates to the elcctredvts; this also Improves the* 
character of the film, in cutting down the leakage* 
e utrent and In raising Ita critical or breakdown volt- 
nge, besides reducing the resistance of the electrolyte 
The solution may be made by mixing 6 parts of boric 
mid and 1 part of tartaric acid anil then approxi¬ 
mately neutralising the mixture with ammonia or 
olher alknll. or a tetraborate may be used Instead of 
boric acid. In wme* e*asi*s, it is preferred to add alsei 
nbout 10 per cent of glyrerin, and, in a nmdlfle-Rtlon 
of the Invention, the acidity thus produced is nentr&l 
Ireei or partly neutralized by again adding alkali. 

Th# city of Naples is taking muaaures to secure a 
large amount of current for light and power purposes 
fioni n hydraulic plant which Is lo be located at 55 
miles dlstanro at the sentrres of the Voltumo stream. 
These semrees are received In a number of reservoirs 
Hud the hydraulic we>rk will comprise a 2 mile flume 
and a set of thre*e penstocks In order to supply the 
turbine's The station will be located on tho Voltumo 
stream, and It Is thought that It will furnish 10,000 
cr 15,000 horse power Alternators working on the 
three-phase 5,000-volt system will bo used, and a set 
of transformers will raise the voltage to 45,000 for 
else on tho overhead power line leading to Naples In 
the city the line Is revolved In a transformer station 
In whle*h the tension Is lowered so as to feed the city 
mains These* are to bo underground within the city 
limits, but it ts also intended to run several overhead 
lines for use in the miburba. In eionnection with tho 
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transformer station then' will be erected a steam plant 
which serves as a standby and will be able to give 
about 6,000 horse-power, so that thn city will dispose 
of a total of 16,000 horse-power for the new plant 
It la also intended to use a second fall on the Volturao 
stream whlrh lies below tbe preredlng, so that the 
total amount will be Increased lo 20,000 horse-power. 


TRADE NOTES AND FORMULAE. 

Modeling Wax (for Making Fruits, Leaven. Etc.)—10 
parts white wax, 1.0 parts mutton fat, 1.6 parts dark 
rosin melted togethur, add 1 part of cinnabar (ver¬ 
milion), stir, take from the fire, (tour Into rod shaped 
tin molds where it must bo stirred until it sets (Use 
also other nonpoiaonous colors.) 

Embossing Wax.—Modeling wax for rough work.— 
A mixture of 3 parts turt>entine. 5 parts wax, and some 
nilvo oil »r hog’s fat; to make it nontransparent add 
red load or cinnabar. For finer work, 100 parls pure 
white wax, 132 imrts pure hng'B lard. 132 parts black 
pitch, 66 parts cinnabar or vermilion. 

Preservation of Antique Wall Paintings.—Impreg¬ 
nate them with a solution of paraffine. In the cose 
of fresco and Hlcrerxhrntnlc paintings, defoettvo stmts 
arc to In* gradually saturated with slllro-fluorlc acid 
and water glass, then painted with colors (which may 
1 m* applied by means of water glass) and then treated 
with a fixative and Anally Impregnated with paraffine 

Preservation of Leather.—Melt 3 parts ot commor 
washing soap with 1 part of palm oil and add to It 
4 parts ot ammonia soap I obtained by saturating oil 
soap with carbonate of ammonia) and L.75 parts of a 
tannin solution, containing 9 to 16 parts of tannic 
add dissolved in 4 patts of water The unguent thus 
obtained can Is- kept for a long time In well-c*orked 
alone vessels and should be used only In Bitch quan¬ 
tity as tho leather will conveniently take up. 

Substitute for Bristles and Whsleho&e.—The fibers 
nf a suitable plant (plasava. alpha grass, etc* ) arn 
joined together bv means of a suitable adhesive. For 
the latter purpose use solution of silicate of soda 
alone or mixed with heavy spar, felspar or chalk, or 
any kind or gum, glue, shellac, etc The cemented 
mass Is cut Into strips and after drying la given a 
coating of celluloid, glue, etc. To make tho mass 
water proof, It should he given a coating of rubber 
solution, copal, or similar resins. Finally, tbe compn 
sit Ion Is covered with metal foil, silk, cotton Hum, 

Production of Oarmlns.—1. 12b parts of finely piilvor- 
Izeci cochineal Is boiled with 6,(100 parts of water for 
16 minutes, and nrtcr adding 30 imrts powdered alum. 
h! lowed to stand hot until tho fluid is fairly clear, then 
quickly strain It through a linen cloth. After 24 hours, 
imnr it off from the separated carmine (40 to 50 parts), 
and in another 3 days It will again yield some carmine, 
hut of Inferior quality. 2. 600 imrts of cochineal poA- 
der Is boiled for 16 minutes with 15,000 tmrts of water, 
30 parts pulverised ctoatn of tartar added and boiled 
for ten minutes; 15 parts of powdered alum boiled for 
2 minutes. Allow to settle hot, ex|M>se the clear fluid 
in shallow glass dishes in a very light place and the 
carmine will bo deiroslted as a liery red powder 

Oigor Perfuming Box.—Melllot clover 200 parts, 
tonka beans 60 parts, oil of roses 1 drop (clover is 
cut very evenly fine, passed through a very tine slevo 
and thereby freed from dust) The tonka beans nr® 
first rut Into fine strips, like nudels, then across Into 
small cubes and mixed with tho clover Finally, tho 
genuine rose oil Is dissolved in alcohol perfectly free 
from fusel, and the above mixture sprayed as evenly 
as possible with the fluid. Other perfumes may also 
be sprayed on the clover-tonk bean mixture; 1. Vale¬ 
rian tincture 200 parts (obtained by allowing 1 part 
of valerian root to stand 8 days in 8 parts of fin® alco¬ 
hol. frequently shaking and finally pressing it out); 
tonka bean tincture 200 parts (20 tonka beans In 180 
parts of fine alcohol); bpnsoin tincture (50 parts gum 
benzoin dissolved, with shaking, In 1,000 parts of»alco¬ 
hol and filtered). 2. Valerianic acid 10 parts, beftaoln 
tincture 100 parts, alcohol 1,900 parts, acetic ether 40 
drops, butyric ether 10 drops. 3. Vanilla tincture 8 
parts (1 part vanilla, 5 parts of fine spirit), tincture 
of valerian 15 parts, butyric ether 15 parts, spirits of 
niter 4 parts, aleobol free from fusel oil 1,000 parts. 
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THE ELECTRIC FURNACE/ 

PROGRESS IN THE MANUFACTURE OF IRON AND STEEL. 

BY P. M * N. BENNIE. 


It in to Im> regretted Mint nn .it■ mint of progress 
In the applhtitlon nl the cleririt Untune to iron nnd 
steel prodiitllou tins to draw so inuti\ ol Its data from 
Ionian sources anti ho ItttU lioin work done in this 
country Ament tin steel niaktia linvt* not oa yet taken 
hold of thin new inatnlliiiKltHi tool with tin lr nttus 
trailed alaerttv Conternlng the Imre half do/i u Inatal 
luilona here vi ry little 1 h given out ah lo the metal 
lurghal results ut mined 

At tile nnniml meeting of the Anierienn Klcctro- 
ehemieal Society last Mnv then- wuh pieHented an in 
tcic sling seilih of papero, nlistinctn of which nppearid 
In the Iron Age at the tune Him* papers were In 
tended to ahow the state or ml \ nn<einent at the date 
of the meeting and levenied the tuit that inuili work 
und HeilmiH Investigation lire being < arrlisl on by ninny 
active and Intelligent workim in the electric furnace 
Hold. 


Ho fur aa conn rim the prodmtlon of pig Iron by 
moana of tlm electric furnace, the practical work tliUH 
fnr npiHura to hc> conflned to two iiiHiHltatloiiH, one at 
the Ikininarfvet Works tn Sweden, where a furnace 
designed by UrnnwalJ, l.lndhlnd and Slnihnne la 
meed This furnace ih lefcrrc'd tu In tliu Iron Age 
of August 1‘ith, 1909, and la also described more fully 
In a pamphlet Issued by the Depnrlnn lit of Minus of 
the Canadian Gove innicnt The other Inatnllntlon of 
Importance la located at ilcrniilt, c.n the 1’ltt lUver, 
Shasta County, Cal wlieie the Noble Klee trie Steal 
Company lincc put down un el.iborute plant for mining 
magnetic Item cue and llnieatono un the preinlw>8, to 
gethor with a c otnpleto plant for making wood char 
coal with recovery of byproducti 

The California eleetile illumec> Is a t>i>c developed 
after a act lea of experiments by l’rol I) A I4011 of 
Stanford Cnlvcralty metallurgist In cbulge Thin 
funincu lutH alieady hmi lllustisled iind descuhed In 
the technical JoumihIh It nmy he Interesting tu note 
here, howov.t, the latent new a with relerenee lo the 
('allfornia enterprise Some dlfllcully wiih encountered 
with the carbon electlodem, of which there arc six In 
the furnace Thla problem w-oms to have* been at 
least partially moIvcsI, aa we arc lufouued that after 
certain alterations and Improvements Indicated bv pro 
vioiiH trl.ila had bec<n made, the* ftitiiHce was atarted 
on a campaign December 1 :tth. and a tap or eight tons 
ol electric fiirnnrc pig Iron made December 14lh. The 
lufornmlloii Is given that the furnace hns hIiuc> been 
tapiHsl regularly and that no difficultI cm have them fnr 
nilaen 

It may lie Interesting to nolo the ciunlily of the pig 
lion prudiucd nt this plant The following analyses 
niv given, by which It will lie noticed tlml a very pure 
product 1 b being turned oul, low m sulphur and phos¬ 
phorus: 


Silicon .. , 

Sulphur 
Phosphorus 
Manga none 
Combi iii'd cm lam 
Graphitic c-aihnn 


n 91 
111*12 
0 027 
0 II 


2 011 


2 a 
out 098 
0 027 0 049 
0 022 0 011 
0 02 0 IIS 


I 4 r»B 
I 


0 94 
0 002 
0 02 
Trace 
2 25 


It mirnt not be consldcrcd. however, that the accom¬ 
plishment of making pig non hv the use' of an electric 
furnace contains any me mice to existing methods of 
piodiidng pig non 10w n s broad Intel pic tatlon or 
the c'Ht'ihlishmrnt of tlie new mpthod can only mean 
that an apparatus tins been devised suitable to certain 
conditions whole the olclei methods would tie found 
Itnprnt lltnlile The nppllintlou of the electric furnacc< 
ptoccss will th< refine tlml its ginwth and develop¬ 
ment tu ort'ilii rest III led liHnlltles where condition* 
tavoiahlc to it exist, without the slightest Intention of 
invading those districts favornhle to fuel tired fur- 


II Is woithy ot reinatU that the analyses thus fnr 
pnltllshed gee in to Indie ate no lion of exeoptlciual qtml 
ttv, so It may he tti.it owing to Its peculiar condition* 
of pioilm tlcm, electric I urn nee pig Iron will create a 
spec lal market for ttscir Sonic* of the product made 
by tin* Noble Klee trie Steel Company haa alrendv been 
used lot castings hv foundries at Redding, Cal, with 
cxttcinelv sallsrnctciM i milts 

whiui t mix or srt »i 

During the past year nuieh progress has lieen mnde 
with electric* furnaces as applied to steel production, 
comiiierc hilly and raetallurgli ally The application of 
Hum furnaces In practically ecmllned to those typ«*s de- 
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velopcd by am li prominent and able workers as Stas- 
sano, hellei, Meroult, Ultod Kjcllln-Colby and llm h- 
llngltcsleniiauhir Ifiaeh or these types has already 
1stii dcsi rllied In more or Icrr detail tn these columns, 
ho need not he reviewed here 
or statistical Interest, however, and as showing the 
tnpldly widening application of the electric furnace 
us a metallurgical apparatus ti]ion the comtneri-lnl 
bcule, ll may tie mentioned that of the prominent tyiies 
the following furnaces have already been Installed or 
,iie In ciniisc of construilion: 

Name Number 

StiiHsano . 12 

Kell, r 4 

Hi rouli . . . .... 20 

Uliod IK 

Kjcllln Colby. 12 

Km tiling Kodcnhnuiicr 12 

The largest of these fninncos In putnt of tonnngc* 
an* those of the lictoiill type, one of which Ims been 
lunnlug for some time al Ihc* South Chicago Works 
ol the IIIIiioIb Steel Company, nnd the other, which 
Is Just starting up, at the Worcester Works of the 
American Steel and Wire Company Bach of those 
furnaces in designed to handle from 12 tons at 

a heat When It la ionstderc*d that vine of these* fur- 
niiec-s working well will hnndle about 12 heats dally, 
wllh a total dally production of 150 lo ISO tona. It 
will lie lenll/cd that so tnr ns capnotly goes the eloe 
trie rmiincc nas treed Usi'lf from the reproach that It 
Is only a plaything tllroel Ims Installed a complete 
steel works nt Ugine, where he hns two lurnarus of 
12 toiuc capacity each, thus running the Heroult type 
a i lohi* sc*c ond. 

Ihc* apparent apathy of American steel makers, lo- 
i.ittel hh they are in tile greatest steel producing 
country In the wot Id, to a revolutionary Innovation 
wtilth has ultcntly gnttiered considerable momentum 
abroad Is rather untie c ountable Our steel manufae 
Utters hnvc seldom lieen aeeusod of ullra-ennserva- 
Itsin, yet among all the electric* steel furnaces now 
listed we make* rather tin Indifferent showing Stilt 
II Is some hntlatactlou to know that, even if we have 
not so many Installations tn mark our inugress, we do 
pcifcscHH the largest elec tile steel furnaces so far In 
oiieirutlew Something like 25,009 tons of electric fur¬ 
nace steel was made In the United States In 1909, 
while the production for 1910 will roach at least 
7 >.000 tons The year 1909 marks the tlrst appearance 
ol the olertrle* furnaen prcsluet In out stcc>l statistics 
In subbtautml ciiianllty A number of the Installations 
now under wnv and projected may materially Increase 
this ilgurc* for 1910 

muN.KtsH ix iraxAct* oi*kra nox. 

Perhaps ol grentei interest 1* the technical progress 
with regard to furnace oiieratlon and metallurgical 
practice In types or turnaers so widely uparf as 
those of Staasnno, Heroult and Iiochllng-Kodenhauser 
tt might be expected that technical problems peculiar 
to each would be encountered, nnd such ha* proved to 
be* the* ease Ity reason of the* Bomcwhat higher tem¬ 
perature generally attained with electric furnace*, 
the matter of refractories becomes of prime Impor¬ 
tance, presenting a problem common to all electrlr 
sled furnaeeB. It Is gratifying to rcoord, therefore, 
that with reference to tht* problem, a careful choice 
of refractory materials, coupled with Improved methods 
of application, has tesulted In greatly prolonging their 
llte, and consequently reducing the cost peftrin for 
this Important item All eleetrjc furnaoes are basic 
lined, and It haa beennic almost the universal practice 
to use u proportion of tar or pilch as a component of 
the lining mixture: when this Is baked In not too 
slowly good resnlts are obtained. In this reapoet 
olertrle rurnaees differ from other ateel making 
furnacea 

Another problem peculiar to electric furnacea of 
the cloctiode type Is tho matter of electrodes, the diffi¬ 
culty being Intensified In thp larger furnaces where 
tho electrodes attain hitherto unprecedented dimen¬ 
sions. The ele«>tmdee being made of rarixm, nnd that 
material presenting nnusunl difficulties-!^ manufac¬ 
ture with Increase of sire. it may be said Hjutf the chief 
difficulty with furnaces of the electrode typo now rests 
with the electrodes Hers again It is interesting to 
record that much progress hns been made, and that 
as careful Investigation along approved oclentlflc lines 
Is being carried out In several quarters, we may ex* 
licet to see substantial amelioration In quality and 
trustworthiness at an early data. When the electrod* 


pmhlpm shall have lieen completely solved, a further 
important reduction In the coal of making steel In 
electric furnnees will have lieen accomplished. 

Tho cost of electric power still remains ot ronsld- 
etnblc* moment when* melting irorn the told state la 
carried on II should be borne In mind that hent en¬ 
ergy cluetrhally developed Is not “cheap" eneigv, 
when compared with heat enemy developed by com 
bustlou of fuel This la ch|*e<tally trie* wlieie electric 
power Is steam geneiatid. Hint being a rouudubout way 
of using I hi c-Hlorlflc enetgy ot tuel Its advantage 
lies, howiver, in the trnctablltty ol electric powor. tho 
chhc with which it nmy be controlled, the tempera 
lures ot the metallic both legululed, the* high tem- 
peraiitie nttalnnblv and metallurgical mndltlous pos¬ 
sible* with electric furnaces 

When, however, it cnmeR to treatment or molten 
steel, us an operation secondary to Hosaeinor ot open 
hearth treatment, the plertrlc uftergy is being usee 
under extremely fainrahlp londltlons, for It Is round 
with the larger furnmes that a power consumption ol 
llm to Kit) Kilowatt him is is*r ton sulfic es When* r ,0 
to 75 Ions tier horsepower-year can he thus trenled 
tills Item becomes of minor importance 

Ml I VI r lUMdC VI 1'HIMIKI SS 

To thosp conversant with the facts the greatest sig¬ 
nificance attache* to the motnllmglcul progress being 
made Kleclrie tdccl furnaces presenl new mc*tnllurgl 
cal conditions to the stec*! maker, with the result tlml 
a new metallurgical practice is being developed 

Hypothesis nnd theory are following hard upon ob¬ 
served results with electric furnaces These results 
me throwing light ii]ion things Ihnt ran occur under 
certain conditions so practical steel makers would do 
well to (iny dose* attention to thesu phenomena, ns 
possibly indicating Inleiesllug experiments wllh exist¬ 
ing upparsins, pnrtlcmarly the open hem Hi furniu e 

One* thing has been conceded to tho clcetrte steel 
furnace. whh*h Is thut with refureneo to elimination of 
oxlilos, sulphur and phosphorus It has shown ability tu 
inpidly remove these deleterious Impurities to an nt 
most unprecedented degree t’ertuln 11 Is that, no 
matter why, the olcx-trlc* furnace Is an efficient remover 
ol certain things considered ns undesirable in steel 
This Ih one striking characteristic of the new metal 
lurgy Improvement In quality By removnl of things 
rather than merely rendering them supposedly lunoeu 
ous by metallurgical nostrums 

An Interesting paper on “The Kleetrie Refining of 
Hti*oI,“ by K W. llarbord. is given in the Iron Age 
of August 19th, 1909, which sheds much light on the 
reactions said to occur In electric rurnaees, result 
lng In the high dogrru ot elimination of Impurities, 
surh na oxide a, sulphur and phosphorus Doubt has 
been expressed as lo the possibility of hydrogen re¬ 
maining in steel during the cooling period The re¬ 
sults of the team at Sheffield, where heated Ingots were 
subjected to redured pressure*, emanating gases puint*>d 
off and analysed, should sol tie that point Moreover, 
the doubting ones neglect the possibility of hydrogen 
existing in the combined statu as iron hydride It it 
a fact, however, that nothing Is specifically done In 
electric furnace tieatmout toward the removal of one 
other element which has recently been blacklisted by 
metallurgists. We raotui nitrogen. As titanium seems 
to combine readily with this element, the* resulting 
compound readily entering supernatant slags, the small 
addition of Its fenoalloy would probably bo Justified 
by resnlts. 

Aside from data published by those Interested In 
, the various types of furnaces vary little has been made 
public os to the physical result* obtained, particularly 
with regard to steel charged molten Into the electric 
furnace for final refining and finishing We have no 
doubt whatever that the trained metallurgist* in 
charge of these installations are finding ont things of 
material benefit under these new conditions of altera¬ 
tion. From an authentic source, howover, we learn 
that steel rails have been made from some heats to 
seo what physical characteristics they possess* with 
results (hat were surprising, the rails showing ex- 
tremo toughness, resistance to shock and high quality 
superior to ordinary rails. l>r, Heroult assures us 
that for similar analyses the electric furnace product 
shows approximately 20 per cent higher tonsils 
strength and elongation than the product of ordinary 
methods. 

On tins of m an ufact ur e tn xrhteh Dm* advantagos 
of electric furnaces and their product seem suddenly 
to have beeq realised by steel makers to in stssl cast¬ 
ings. asTora) of the plants in Europe hate haw to- 
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stalled tor this particular purpose Making steel cast 
tags by ttw open hearth method la at boat an cxpcn 
atvn, troublesome and uncertain pro*tea It ia claimed 
for the elec trie furnace, and with good reason that 
aside from the Improved quality obtained then la a 
large saving In defective castings these items outbal 
earing the enhanced < net to sue h an oxte nt that profits 
are actually Increased Several important installations 
for thla purpose In the United States have been di 
elded upon We are Informed fiom a tiustworthy 
source that the establishment or a plant of electric 
furnaces, will shortly be announced 


An Interesting Innovation has been made nt a walks 
in KSutope In the Luxembourg District where hot 
Luxembourg metal Is charged Into a fout ton e lee tile 
furnace with 1 per cent st i«i|> the entire oixrilinn 
of removing enibou sulphui and phosphorus being 
conducted In the one fuinaii The hot me til contains 
18 per cent phosphorus and n „o per cent sulphur 
the final pioduet being holt steel for eastings enn 
talning 0 1 per eent nnd below of carbon with sul 
phut and phosphoius below ft04 )sr cent Tills looks 
like duplexing with a vengeance using the blael lur 
nace and the electric us thei units This works ic 


ports that there Is no lark of oide is at a profit 
I lnully an imisirtani featnr of electric steel mr 
uaeee pi ogre as Is the re Hi f held out to existing lies 
se me i plants which have been tiling the liiiesslty 
of some sort of duplex pies sh ei colng over bodily 
tithe 0|ien h urth Wi 1 li v tl I til fuinae Is 

going to rulllII Its largest tin lien i on unit In a 

duplex piocess und that the H sse niei | Ins tie ele C 

trie futnuie will he found u bell i cc inliiiiitl >■ tl an 
Hi sse nui plus open beartli albo that lb i| n lie rth 
I Iuh ele tile will be a bcttci cuinblnution than two 
o|m n b irtlis 


FAST AND FUGITIVE DYES. 


SOMETHING ABOUT THEIR CHEMISTRY. 


BY PROF. OTTO N. WITT. 


1 iiav» repeatedly called Attention to the confusion 
of ideas which prevails In iignxl to dyestuffs and the 
colors which they Impart to textile rubrics An old 
proverb says that many men talk or many things as 
a blind man talks of colois (olor Is one of the things 
which men most often speak of as ir they w re blind 
The most alisurel statements iemu mine the iliffeienei 
between fast and fugitive dyes ate made he iiersons 
who do not know what they me in by the terms fast 
and fugitive 1 he < onimnn st ind most poptilai 
conclusion Is that all natural dyes arc fust ind all 
artificial dyes are necessarily fugitive I ha\e often 
endeavored to destroy this myth of n iturnl and artlfl 
rial dyes by jhowlug lliat there la no iial difference 
between theme two classes of dyestuffs und Mint all 
dyes are members of the hhuu gieat lainllv of ehem 
leal compounds and all are subject to the same laws 
It Is only a question of time met chance whether a 
particular dvo appears In the market as a natural 
vegetable or animal substance or as n product of 
human skill and Industry This truth Is Illustrated 
by the two celebrated examples of ali/arlii and Indigo 
both of which an now iiunufictuud end attlftciil 
products after haring pluyed the me st prominent parts 
as natuial dyes during thousands or yeane Hut 
argument and demonstration am wasted on a great 
many pi rsons who pin their faith on the old fable, 
and even boldly assert that all/nrin and Indigo the 
classical examples of fast dyes have lost their riitues 
sinec they have appeared In the maiket as nitlflcfie! 
products l<Yir not even all/arin or Indigo Is as un 
changeable and dyed In the wool as prejudice 
The ‘fastness’ or permanence of a dye is not a 
single uniform quality but comprises numerrus va 
rletles, and there are very few dyes which possess 
every variety Pcimnnence Is simply the powet to 
resist destntetlvo Influences and dyed fabrics are sub 
Jceted tn the course of time to so many different 
influences that the fnatest of dyes may occasionally 
be Injured A drop of nitric acid for example falling 
on a garment dyed with Indigo will Instantly produce 
a yollow spot which cannot be restored to tts original 
color no matter whether the Indigo used In dv Ing 
the cloth Is of natural or artificial origin nut most 
dyed fabrics are exposed very freely to sunlight 
which Is a more poweifut agent than nitric add 
Hence the power to resist the action of light Is the 
most Important of all varieties of permanence and 
wo will devote especial attention to It 
Ihe number of dves that cun be exposed without 
Injury to long continued direct sunlight Is exceed 
ingly limited On the other hsnd there are many 


dyes which may Is regarded as fast In daylight nnd 
which mny safely Is expos d to daylight and even to 
sunlight ns fieely at the w<n\<rn if the dyed lahrics 
ere ucustomed lei expose tlielr own i» rsoun The 
most permanent ol elyes Is some wlint slfeeled hy bright 
and continuous Illumination during iiiontliH tint ye sis 
hul a dye l hut l uleg in a f w davs or hours of cx 
(leisure Is piopcrlv classed uc fusil I v 

We see the icrore tint then Is no dlff renee In 
kind 1ml only a dlff r me in degr e. bet\\ n fast 
ind fugitive elves ltoth are affected by light but In 
ono enae I flV cITm t pioduccd Is so sin ill that It linv 
It dint glided while In the nttin it Is sulficl ntly 
gieat to constitute mi Injuiv lie e xl nt to whl h 
a dye ht abend hy a Mien exposure to light depends 
upon the stiucture ef th molecule of the dv< stuff 
Iner is cf kilo vie dg of the ehrmlcnl const Itut Ion of 
dyes will bring a ele Hr r iindcrriandlng of the lawa 
which gove in the re eistanec of dyes to the action of 
light and even now we are hIiU to dnw som eot 
reel til n 11t nl e Hill lusleilis III this difficult field of 
eliemibtiv 

In nidei to diaw such conclusions however we 
must end iv i to obt tin an Insight into the niturc 
rf *ht aeti n which light exerts upon tolcutd sub 
stames licit iinfortuniteIv the views which pre 
vail v n among intn who have made n sp lal study 
of dyes nit so eonfused that It tniy be of service 
to siiRMSt that every otelerlv Investigation of nnturs! 
phenomrni should eeinmutc by clearly Indicating 
the object f Invt stlkatlon 

We know that light destroys a dye attoidlng to 
Its e hHin ter nil tdlv slovlv or (prietlixllvl not at 
nil \\ ele she to kuow just wlmt llghi dess tn fugl 
the dyes and wliat fist dves do to light When a 
walnut Is strut I with a w aide n mallet the nut Is 
broken but when an Item anvil Is struck with Ihe 
same mallet the mall t Is broken We continue to 
see all the obj tts ind theufoi w undeistand what 
has token plate but If the nit simply vanished In the 
flist experiment and the mallet vanished in the see nnd 
the phenomena would apiiear very iiivste nous 

Light eorresisinds to tlm mallet Itnp lied by miiseu 
Inr force It Is a form of energy which Is applied lei 
the molecules of th» dvesluff The walnut and tlio 
anvil represent the fugitive anil the fast color the 
passive obje ts of which the former Is destroyed by 
the applied enugy which the latter successfully re 
sists We wlsl to know how eseh of these results Is 
hi ought about 

To this question iho ixisting literature of the sub- 
1 et (with the exception o) certain arihhs of mine) 


gives n vetv In ide quatc teplv Some writeis nnsett 
that light oxlell/ s olhprs that It leeluns dyestuffs 
It is e vie] ut li «iv i thit no form or energy c in 
ptiHlmi exactly the saint effect ujwm ull dyes because 
no two numbers of this are it finillv ol chemical 
compounds im<< precisely in molecular structure 
Sunlight furthermore Is not a slngl ft i in of energy 
but Inc luelis vibrations nr v i> dlff rent wim lengths 
which iHn is tin id into the ultiuied nml iilti ivioht 
regions fai beyond the limits of tin visible speitniin 
The elf etH pi od Died by the ultinred rays are e hleflv 
the mini but the chitnienl powet of the lays Inin ises 
stendlly fiom the red tn the virht end of the speetiuni 
while In the ultiivlolit nglon we find inys that e in 
he clc t e till only bv their e lie mte nl (Torts 'Ihe power 
of ether vlhiatlons to muse henite il tiinpfornmttons 
Is easily i nnpn hende il when w l me mini that the 
atoniH of h ihimlril molecule aie iilso In vibration 
Hy the influx of addition il m rgv this Intramolri ular 
vlbintlon Is Increased oMen so greatly that the. moles u 
lit omlilniitlon Ik rlestiovid In all chemleal com 
pounds the iitmoiprion of energy fiom without neem 
inIIv In iiuti s the teidemy to dtssn tntlon 

The mints of ill hi dli S uli pro I li eel by selective 
ulihoritlon of the light that falls hi on theiit A dye 
stuff Ilk any other cnloted Kiibstane* absoibs sorao 
Cf the lays ol will h white light Is minimal el nnel re- 
fl ets oi tinnsmlts the leinaimlrr Hut this remainder 
Is not white light Hie eve ele tuts the absence of the 
wave lengths Hint the dye has nbsorlx el and the sen 
sstlon of enlor i e suits 

Dyes and nthei minted snbstanc a can be studied 
and distinguished with the utmost precision by means 
of the Ir nhsoiptlon speitra A glance through the 
spectroseopr shows exactly which wave lengths are 
ibaorb d bv the dyestuff And when we And that no 
two dyes show the same absolution spectrum we 
undent! ind th it no two dyes ate trully alike no mat 
ter how closely tbpy resemble each other when re*- 
gaidcd stipe tile tally Ihe results of this great diver 
Bitv of interaction beiwein light tnd dyestuffs t snoot 
he summed up In n single woid oxidation or redur 
tion The majestic slmplleltv of nntun is not quite 
as simple ns that 

The error is eattsed by ignoring the essential part 
of the phenomenon The sensation of eolor Is pro- 
due d bv those revs that nre not absorbed hy the dye 
stuff bnt tht dye Is destroyed by the ravs that are 
absorbed This absotbid light Is energy which eannrt 
b< destioyed bu must reapienr In cne form nr an 
other What becomes of It 9 Translated for the 
^eirvmtc Ami rican Sum it mint from Prometheus 


HUMAN NATURE AND CLOTHES. 

Cuithfs A Human Nature Study was the subject 
of a lecture delivered before the 8elbome Society In 
the Burlington Hardens Theater by Mr Wilfred Mark 
Webb the honorable general secretary Mr Christy, 
who presided tn the absence of Lord Avebury said tho 
subject was one which Mr Mark Webb had made his 
own We were all interested in clothes for few things 
touched us more closely 

Mr Webb said he proposed to show by lantern slldee 
what Interest there could be got out of clothes when 
investigated as a nature study The earliest garment 
was probably the shawl which was also used ss a 
petticoat Make rows of stitches up the middle of the 
petticoat, give one long out between them and you 
got a pair of trousers The hat band on a man's hat 
was an interesting survival ef the fillet with which 
the shawl waa hound On the head The Scotch cap the 
Bishop's mitar, and-the little boy’s sailor hat with their 
Utla and the bonnet strings could be referred to the 
sstne Origin The UUt* how In the hat lining, at the 
sod »t the tadag, had Us Origin is the tlms when there 


were no onerigliti sires nnd head < lverlngs could be 
laeed In or let out st cording to ihe sire of the wear 
ei s head Men when in uniform to this day wore 
their feathers on the left side because when plumes 
were first used and men drew their swords more fre 
qnently they did not want In flourishing them to get 
them mixed up with their foathers The cocked hat 
probably had Its beginning In tho age when hats were 
made no large that people took to looping them up 
temporarily and afterward the habit became perman 
ent Tho helmet of the modern fireman had hardly 
altered since the ancient helmet of the Greek The 
cockade bad been traced baek to the old hood which 
as it grew longer was tied over the head and the 
fringed end drooped over like a cooks comb 
The ordinary coachman of to-day was the gontle¬ 
mon of the middle of last century the flunkey wore 
the knee-breeches of the George 111 period and the 
page-boy's three rows of battens came from the early 
reign of Queen Victoria The groom’s belt was for 
his mistress to hold on by when she rode pillion 
tb« judge's wig with a hole In the top was not for 


ventilation but referred to the time when judgps were 
serge anti, at law who were members of the Order of 
the (eiif 

In ■ French patent recently Issues] to O Herpek a 
proems is descrlbid of manufacturing pure alumina 
In this process pure alumina Is obtnlnid by beating 
bauxite or other raw mate rial to a te mperature at 
whltli Impurities an volatilized a euiiint of ail or 
other ga« being maintained to completely enrrv away 
the volatile products Or carbon tuny b nddt d and 
the heating effected In the presence or nitrogen or a 
gas rich In nitrogen which at a tcmj e rntuu above 
1 600 deg C causes Impurities to volatile ond gives 
itiiminlum nitride the latter bring tiansfonned into 
pure alumina with the liberation of ammontn as a 
valuable byproduct bv treatment with w iti r under 
pressure If iron be present it may be removed from 
tho nitride by means of dilute ae Ids or c hlorlne oi 
In other manner Even clays may tie ee onomically 
treated by the process and give a product pure enough 
for use in the preparation of aluminium. 
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Apkii ft, IttlO 


NOVELTIES IN TOYS.* 


SOME INTERESTING FRENCH INVENTIONS. 


TUI- V IHIII MM 

Till vtinplam w u new anil Hi), niniis loj tin Optra 
Mott ot nhitli t« bused upon Mu m iunu|ik pin noin 

• nun known in pn i ■ shIiiii \\ h h i ulld of n voliilltm 
vvlildi In Hilling t 11 lilIv on it ixl In oibjtilid to 
tin hi 11on i f ii iiniil oi Mtnnil hi s it ishuiiii h i 
hi tmill lot ii v liiovini nl ill il ii mmi mi lit nl pn 

• i hhioii 11 out iii axis pn ill I to tin illiiilmn of tho i 
tun ib I Iiiih tin axis nl i pliininK top under tin 
lllfltiiUti nl tin miipli iiinmling ot III wi Iglii uiIIiik 
down wind at tin until <>r trriiillv i ml I lit h 11 lion ot 
till tlOOl HltltlK iiiiwiud lit tin ipi x of till pig ill 
irrtbtH h i out who ii axle u tin viitlml lltu wliltli 
iniHHi m thimigh tin llxi it |ulnl I tin t|ti x ot tin 
in) In tin vIio| I nt i tlvwlu 1 1 is im lost d In t 
tin i vlliuli i H lb muriii.ii i\ls ot llu tlvwlu I mid 
Mu i vl I mli i Is | inli ii), il oiii lilt ilu > Ii ml r hv n 
Kill 1 10(1 / n111 III 0 III! In loll). III Ml till l ml ot whii Ii 
Is hiibim mb d ii littli iiioplniu t llu wlioli Ih sup 
pnitnl liv Imrl/i.ii I ii I In niri),n < it a point IhIwiiii tin 
HvwIihi 1 init tin until ot u ivltv ot Mu wlioli Mystim 
no Mint th aiiopliin i le on tin tloni wlnn tin tlv 
whul Ih not intatliiK llu 1 h nlii)s c m attai In il to 



tho ptonKH ot u folk / wlilili i in Ik uuwitl to rotali 
about Its v oi Mi til axis it by u fill lion ilivtn H wlilih 
I. oiwrutod hv IwihMiik » biiltiin it tin ftii mil of tin 
aplnil Hprlny, / llu tlv win • I Is ihuw.i| to lotiti by 
turning t|u i Mink If tin inovinnnl of with Ii Ih tianw 
milted to tbi flvwhiil bv llu multiplying Miln ot gcat 
Ing a 

Tho mi opium HiiHpoiirt* il tium tin otlni mil of thi 
rod Ih nffiili‘il by two inovmtmtH of pniiHmim of tin 
flywheel whliliHu prodiuiil itiputliil) liv tin ton 
Hlnnt vmtlial (oupli dm to tin vvilglit mid bv t virl 
abb horizontal mil pit dm to tin loliition of thi folk 
at tho will of thi opuutoi T 'll It of tIn hi* lonpbs pro 
duns nt anv glvin liisiiint n pi rr ill) th flnlti mow 
men! of pn n hhioii I Iiiih b) twiHtlng thi button 
fiom lift to ilglit Itu Hirnplini I iiiiihiiI to Mhi from 
Mu Hour wltlb It Minks whin Itu billion m tnrnid in 
tin ApiKuilti dim linn If Mu button Is not tow hid 
nnd tin lout of gtnvit) Ih Hllowcd to mt nlnni Mu 
Horopbtni HotrH In n ilnli ut a ni irlv uinHtant hi ight 
Thi tniipli dm to tin wi Iglit inti tonhiqtii ntl> thi 
nn an v i lot It v ot tin iitropluni in MiIh limit mint of 
pit 11 union mu In n ku lilti d by moving u ttlUlltig w.lglit 
A on llu tod r I In ii inplHiii 1 m mu pi lull d fiom 



1)1 \t.U \M til \ IUtkl‘1 \M 


mu ot Mm lilglusl pi iiiIm mil Is linn fun In wtahli 
• quillbi iiiih \s II nut i nl giivtlv m lonslderahlv 
lowii than tin |Milnt ut uspinsion it it subuetid 
whin both uiupl s tri in op t at Inn to additional mup 
Ii m dm to lmitli win ii i m mi its bow in tip upward 
wht n it iw t ImIii), mid d w ivv tid win n It I j d< mi i udliig 
In Mu iniiniit r of a l il iitnpliiu In oidir to niHkt* 
tin vlioplim i gunn il kill in w II im an iuliMiHting 
Mile nl ltli tov mi vi ml lt( tli Hips in pland ulottg thi 
l mli of llu aiioplini I. t im hm m iik to Ik lilt or oh 
mI u Um to hi atonliil [)u |iny of tin I > plui* cxtilbi 
turn of tojh iittM v i\ piopi 11v nwmdid a giaud prl«* 
to this Inginiouh nil mli !• sting Intuition 
t mi ii i%u vi i im i w 

In ii in w Piciuh in iliniilinl toy llu |ii rfoininni mi of 
Mu iiiiiim nrt lintl it d by nn nnw ot v«iv simple) ap 
pnintuH T hi llooi ot tin iiiiiim is Mir fatso bottom of 
a shallow Hquan tu»\ IU ninth thin false tnittoni Im a 

• U N.furn 


I Inlon which In tinned bv a imnk (il) at the side of 
thi box and dilvis a large hnrirontal toothed whet 1 
tin axis of width piotiudiH through the Hour of tht 
ilrum ut Mb i onli i two iHillal when dtatbeil to 
thin axis mivi tot HiipiHiits foi tin fut of a horsr oi n 
hliman llgim la tin llliiMtiniton tin borHi appeals to 
di iw a disk on whli h two i towns art hi utid and which 



Ml t II Wit \1 ( IK< I S 


I ii hhih ugmist Mii till) ot tin limit anil consequently 
n ioIvis on Its own axis ah It ih drawn lonnd thi Mug 
A i lown unil i whielliaitow muy hi Riihstltuted for thi 
liotsc and disk 


a lot now no \ i in vi ih nivtiv aiiwin 
Tlu Jui> ol thi la pint exhibition htut awarded A 
)innd prl/t to an Inginiouh toy towboat provldid with 
Jolntid IlguriH ot rowuf width plv tin it oars In the 
ottliudox tnuniur nnd thus piopil thi boat thiough the 
watu llu nuihinlsni by width Muhp niovmiPiitH an 
(ffutid th indtintid In tlu ut c ompanylng diagiam 
llu primi movii Is u mill d Hjirlng tht harnl of 
whlilt tlitt ii h u pin 1/ width by means of a driving 
tod utoviH i mibs of Jolntid parnllelngraniH ALUM 



ro\ UtiWHoM 


ill iqunl lnimmlut to tin rowi re Thi hast not the 
l ualli logrniuH an tonimud with tin rod nt a plNtnn 
moving In a hmlzontal lyllndet II wlilili has an nil 
Hit tlu rI/i of width ran bt varied liv moving the 
bur / 'llu lylluibi thus aits uh a brake or estaiii 
mint nnd allown tht speed of tlu rowers to bt legit 
laltd by niemiH of tht Itvti I In o Iranian h body Ih pi, 
olid nt f anil Ida tint at II liv llu (onmttlon ot I hi 
ItvtiH Of and Off nnd tin mmblnntlon of the move 
mintN of MnnHlMnn and orn Illation the hlndi ot the 
onr Ih ronpillid to move In an oval turve dipping Into 


7m 


IrJ t±i ' A —gt j y 


DIAitU VM Wit MKHW1SM OF fO\ 
Ut)Wilt)A I* 


tin wain whni moving batkward and inurglng when 
moving forward 

A ISlAl 1 It ADI ) TOT BT) AM no AT 

Disvnux ol PnrlH has ronHtrurted a prarttiablo toy 
i earn boat width Ih dtlven by a very well roiiHtructed 
i uglnr and ran attain a sm i U of ten miles per hour 
I hi hull of pollRhid mahogany Ir 10 inrhes long has a 
maximum width of about 7 Inihes and weighs about 4 
pounds The wilght ofthi boat eomplete with Its ma 
i him tv is between II and 13 pounds A peculiarity 
In Mu (onHtrmtlon of the hull is the pm*me of a 
diminutive kill whit It Is deopt M at the bow and 
ilwlndbs to nothing at the stem This eonstruetlon 
diminish! r the draff ut full speid without mtlrelv 
urlflilug stability and In lonnedlon with the concave 
foini of tlu forward pait or the vessel It allows the 
• nglni to t<i plaud low enough tu make the shaft 
mail) horizontal 

'I hi unit hint ry is mifllUenMy Interesting to deserve 



Pit) 1 -THE no AT COMPLETE 


d< tailed description Its total weight Is only 6% 
pounds and the engine which makes 1 400 revolutions 
per minute and develops 1/lg horse-power, weighs only 
a trifle more than one pound The engine (Pig. 3) 


occupies a spare of i t t x lnt lies It has four 
cylinders, which ate arranged In groups of two In te 
Hjiec l to the admission of steam by means of the hlldt 
valve Th cranks or thi two iillndera of eaili gtoup 
are opiMMitr tatli othi i ind at light angles to I hi 
< ranks of tin otlur two cyllndera Memo the ciiglnt 
lias no dead point ho that thi flywheel ean be onntlei 
and weight saved The eyllndeis are single acting the 
steam exerting presHUie only on Mu unterloi at upni 



-THE HOILLR (Lt)NMl HTDINAL AM) 
TRANSVKUHl SK lluNM) 


foeiH of tlu iiIhIoiim In I hi imsIMon ot the pinions 
shown In Pig I, the plstuiiH ol tin cylinders of gi nu 
A are ut the uilddb of thi Ii nmim llu plRton b It 
Ik Ing Ion id downwaicl hv thi pitHsuie ot the Mteam 
ind Its trunk lx Ing hoilzoulul Im ixiillng IIh ntnxl 
mum tortpii on llu Hlmft vvlull (In pinion a pushed 
upwaid by Ha trank Im ex|Klllng lhr exhaust Hteuni 
Mom Its cylJndci Into thi ntiniisphr ii At Mu Hum 
Inslani Ihi plHtomt of gioup It an ut tlu • mis ol their 
i oui hi tl Iii ginning to ml on thi slmll nnd i Is ginning 
lo ex pi I c xhaust sli am Hi ni o only two pNtonn, out of 
each group net on llu Hhtfl nt anv givm Instant and 
w bib oiu of tlu hi ih ul llu be ginning oi ind nl its 
inursi and exnting IIh minimum toiqtie the othei Ir 
ut the middle of Itx i out hi utid Ih producing Uh maxi 
mum etfi 1 1 

The boiler (Pig Z) innRlsIs of a rtservoli a Hnd 
ilevm lubeH which extend Iiorl7ontullv from the Inwi i 
part of flu riHirvoli to a mtini illstunii unit Mutt 
bind and lctinn lo the iiHirvoli mil Mh top Hm 
risirvnlr Is n horizontal i yllmli i 1 Ini In r In dhm 
itir It Is piovldnl with valviH blow off toiks u strain 
gage and thi othu niRlomiry uluhhiiiIim of wtiuni boll 
ire 1111 normal water levil Ih IndliUid by the dot 



Flu J-THh kMIIM 


ted line The upper branthes of the lubes ire tilled 
with steam 

The furl employed Is alcohol in thr fntin of vupot 
Hit uliohol is ronlnlmd In a vismiI b wlilili Ih hi itnl 
by an ordinary sidill lam)i i ind tin uliohnl vapor 
passes Info four tubes it placed hoilzontutly benenth 
water tubes and the cylindrical holli i drawing with 
It a certain proportion of air whlrh enti is ihtough 
the orifice » The mixture ot air and alcohol vapoi 
escapes through oTlflets at the top of thi MiImh d in a 
number of flnt lets whiili when (gulled heat the 
boiler so raptdlv that (lie nuixliniim phhriiu 71 
pounds Is devi lo|>ed In two oi thin uilnutra flu 
Kami Is thm mod. rati d Hnd ihi Rpred of the engine 
is diminished In order lo prevmt i route nun! Ion 


Pic* 4 -ARRANGEMENT OP THE MACHINERY 


1 he organs of control are ginuped at tho siern of 
the boat for convenleneo of operation and to rumble 
a course to be laid correctly fur a given imtnt Them 
la a rod connected with tho throttle valve and a level 
by which an escape valve ean be opened when the 
pressum become* too high ( rhen is also an auto 
matte safety valve, controlled hy a spring and set to 
Hfi pounds ) The boat hi steerc d by a rudder of shoot 
copper, which is ptgeed at the left side of the stern |n 
order to escape the influence ot the eddies formed hy 
the propeller Tho vessel holds its course very well 
U> a distance ot a hundred yards 
This Ingenious toy steamboat is very Interesting in 
every way, but it is necessarily, much more oosftly 
than a sailboat at the slant site. 
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THE OIL FIELDS OF THE GULF OF MEXICO. 


THEIR GEOLOGICAL PLACE. 


B Y LIEUT. JOHN C. S O L E Y, U. S. N. 


t^x atton —*-Tfc* arrompnnylng chart shows tlic post 
tlon and extent< Of the oil fldd ns located by tlu re¬ 
port* received jtaniig the last five ymrs llie atea 
within which floating till hus bccti louud extends 
from latitude IS <ie if N to Jfc die? 0 min N and 
from longitude 89 <!■ g W to ill deg \V As the lota 
tlon extends tn th< dine tlon of tlu flow of the main 
current of the Gulf Siteiun It is proluthh that the 
area shown la much laigu than the actual area from 
which the oil es< ipes The most a< Mvo pait of tho 
field Is about 1 Jtt mlltti south of Ttlnlty Shoal ofT 
the ixtuleleaa cornel 

History.—>The appeal urn e of bltumenH In carious 
shapes In the Gulf <>l Mexico dates lauk <o (he curliest 
histoty of this tcmnli v Ilay hive been n potted by 
uavIgHtois at dUIetciit I line h it dlfte t nl points and 
In different forum 1ml lla lie Ids of dotting oil have, 
attracted little attiullon though It In belle vid that 
they have always c xKtc I In till tlu companions of 
OeSoto after Ills death nailed down the Mississippi 
and along tho count to tlu westwiud ami found nuniir 
otts evident*! of the prise nee of tho hit mm ns raking 
tefnge fteitn a storm In nuuk they found a seum e ist 
up hv the sos like pitch with which the j payed the 
bottoms of their vessel. In 1 Is t writer naya 


there In found in gte.it quantities uimn tlu coast east 
and west of the Mtbi h*ui be e s|hc lallv afte r high south 
winds a aort of stoiu pilch ealhd lu the Simnlardn 
copee they mix It with grease to make It more liquid 
and uho it ,ia pitch for their vessels Acosta the 
famous .lilthot of a history of the West Indies aflhms 
It to Ih generated of an oil which empties Itself Into 
tnn mean In great quantities The Kngllsh sent to 
discover the Mcsehaeebe round It In two places, tin* 
sta was cove red with the oil or sllmo which had a 
strong smell Another wrltei Hays that ambctgrla or 
gray ainlai was found on the coast from ( u|ec Florida 
tc Mexico said to hi a btfumnn of naphtha which 
eomes from ccitaln springs ot fountains that empty 
themselves Into the sea and Is coagulated by the salt 
water aa stirdnmn eommonlv called amber The 
floating oil has been noticed fiom time to time and 
has been reported In the newspapers occasionally, hut 
In later years ictords have boon kept carefully so that 
II la possible to locate the origin of the field and to de 
tonnlnr Its extent 

The Deposits—The mud lamp* which appear only 
outside the passes of the Mississippi tn the borders 
of th« Delta are upheavals insulting from gases caused 
by the decomposition of masses of vegetable matter 
which have floated down the rlvor and been burled In 
tho H|t The coniblnaUoii of theac sediments of vege- 
tahtf matter, tho salt water, the exclusion of tho air, 
•Ml tike Hnpervlons cover of tho allt olfor Ideal condi¬ 
tion* for Dm production of bitumen*, this Is generally 
* Mm process, hot tho earliest stage of the process 
If lamd In thee* grad lumps m full force Tho form'' 
hydroeafb«M 1« promoted by the action of the 
mom chlortd oh tb* decaying vegetable matter end 
•!*«. 


and cillur niltuiic organisms of tlu on/c will li all 
furnish material feu the. change A destructive clU 
t dial ton Is Ml up by which the iilmUnics he uted 
wlthcml access uf fic ox\g<ti undergo complex d< 
compoblllon by which xolitlli prod ids etc ipe ind i 
icbtdui ot cailmn Ik left l ode i (lie Ml) lliodiiutc 
tc mpe inline tin piliiclpiil | i oilil t <lu mini lumps 
11 methane cn marsh gis llu picssmc d III gc, 
and peihapb the weight ol llu j tiles flu illy linen 
tipwatd the ciictljlng mud In a dome shape whl h hi 
lam known to cover as much .is JO acres When 
they ilso above tin watci the lumps gun tally bhow 
a small crater from whleli tlu si ml liquid mud Is ex 
lruded lly dilvlng il pipe down thiough the lump a 
l as escapes which Ih easily lighted 

Vai the Hhotc at babbie Pts* west of thc> west 
Jetlv then Is i cli siblt if a viscid tarty liquid of 
bituminous odor which Impngiiales llu mud and 
when the mud lb btlmd bv wave uetlon cn median) 
i ally the globuleb of oil use to llu hui lac c ami spit id 
c ul bo t liat In btot ms 11 rc Is no hi nk and I lu lm a 
(ion has In conic cchbiatcd at in oil pond I he up 
pi at mice Is lircgulai and the oilgln Is urn ci lain llu 
ell piohnbl) on ms Iti a poiou bul undci tlu water 
whose cover Is suflule utl) p rvlons to p uml u con 


stant I hough very slow sc < |wgi siiffkleni to allow Iho 
oveilying mud to become satiratcd The oil contains 
caibon hvcltogm nllrogui and u trace, of sullur 

A peeulliu substance called sia wax is Ircquinlly 
found on llic bcftclica bdween Sabim Pass and Mala 
goida this I foiml In huge cakes as laige as 6 oi 
f> feet long and 1 or J Inches thick If 1 j nndoiilitiilly 
a petroleum cn sph iltuni ic iduuiii and Its picscncc 
points to the exist nee ot Minings ot liquid bilunu u 
some win 11 In tho Gulf 

Tho hart shows a iiumbct of oil spots south or 
lilnlty Bhoal fiom Hhlp 8ho.il to Ssblm Dank, bul 
these have oniv been reported in later years and are 
i mloubtedly Uu refuse fiom the oil shi|m and barges 
when they dean tanks bcfoit going into Sabine Pass 

Along the Mexican coast and mat Campeche Dank 
floating oil <s reported oeeaslounll), but tho flrst 
recoru appears In 1907 and It may come from c Itlii t 
of two sources, irom the northern Held drifting be 
fore a gale or the overflow from tbo Mexican oil 
fields 

During the last seven years the reports fiom ves 
sels that have passed through the oil Held tn the Gulf 
have been frequent principally because attention has 
been especially directed to It, the positions when It 
has been reported are plotted on the chart so that 
Us limits have been determined with considerable 
accuracy, and tho point of origin has been located 
almost exactly as being at latitude 27 deg TO mtn N 
end longitude 91 deg 30 min W A number of vo* 
sets have reported from this position that the oil 
vas Men bubbling cm the surface while the rc 
•ort on September inth from the steamship "tome 
flan," described It particularly as coming up In three 
JaU. It la generally described as dark or dark yet* 


low null 11 cn tide k (but l vesiel pucclng thiough 
\ ill li iiellv ill i uilpile on tin w in r llu oil floats 
iw iv ftnm tlu Home i 111 lug tie Iel<e hut It absorbs 
i\Vg II fiom the 111 all! 1 evupciittt s quickly (In < vap 
omting tin oilv 11 suits el hv dies II lions dlsuppcais 
ml llu in it mu mixliu with ih wuti t flrst has the 

ipluti uu ol sltim util li Is g ii i ill) ti polled as dia 

■lot d wilt i uml I tli i It tune. Hi wain milky 

v lut. whnh iii nine i-> tt t i | nl d In tin chhI 
mi j nl ol llu (.nil in nut uml <i In south as the 
1 lot Ida Iti • fs 

llu bum ci lh< local loll .it „i dig 10 min N 

il dig o min \V Is m cilv south nl tin trinity bhoal 
Itoin xxIII* h il 1 distant ilium I Jtl miles uml tbe 
limit sin w di i Hi of i>m til hums llu ( ontlninlnl 
hlulf with i g mill seunlu isiwxrd dip Is 'HI inllcs 
In width tinm tin foist il l*liiin In llu edgu of the 
Bln If al i ci«|iili of ion fiithoniH (lii)O lid), In 2 r > 
111111* limn tin edge I lie bottom drops off to 600 fath 
nniH ( ,him riel) ind In jo uni s nioii to I 000 fath 
cunt. (( 000 Id) I hi soul 11 tun lx at any one of 
I lie sc cj pi ha )w t w in I no I if h mis and 1000 fathoms 
(aidul soundings would piuhililv show In this vlclu 
il v l In pic sc me of mu of tlu clonic shaped uplift* 
which ate a pimllnt tupogiuphleal Uutuic of the 
(oistil I’l nn of tin icglon Hhc outlet of this as 
lending column of oil Is piohuhly Imutcd nt some 
INiint ol slimliiMi) wiakm s ui flsaini funn which tbe 
oil liupii glinted xxIIli Hillfni lleiits upwind soiiibltnies 
'-lowly am) soindlnuH luipt lh el b) a tremendous force 

Movciiu tils of the l.urlli Suifan llu mist of the 
on III seemingly solid slowly iIsih and falls now rc 
vcallng the bottom of c sIihIIow in can bolder a* a 
I mil suit in ind igiihi Hiibnu rglhg a low continental 
Ini del belli ulli llu s< u Such iiuiv, mints have repeat 
edl) taken plan ami tin v an dill In slow progress, 
cspedully eluting tin Tcitliil) \ge llu iHniiidarieH of 
llu land and i up] mi ti hive Is e n In n state of 
luquml ose111ettem judging fiom the proota which 
llu jlrata nffeud of the iduin of llu mean more than 
dice to llie spoilt fiom whlth It hus idlrul Tho de 
I nulls ol oo/i h longing lo cJIflcrint pulods or depths 
Imiml cn high 1 iml Inclli H that tlu movinunts of 
ipluavul and suhsid nn luivi thin going on contlnu 
llv though tin move nnnt Is slow lluse i hiiiigis are 
udlnaiy tnd not ixlricirdlmiiv ivmls niovcnuuis of 
elevation n is common hh niovcnuuis of depression 
hut iipluuval Imu Inch nioic laplcl tliun erosion and 
moll gcneial than subsidence ov< i tlu Coastal Plain 
uml the f mitlucntal 81u If 

Time appeal to havi hnn Ireqinnt oaelUallons 
llrougliout this teitilory llu luud line! sinking to tbe 
cast and rising to On wist then llu Uml in eastern 
li xus and soulhwtsle in I ohIhIuiih began to sink and 
inntlniicd lo do so until a depth of 1100 feet waa 
i ae bed at the cIohi of the Kocinc After this there 
v as a gindual i lev ut Ion nun using stiaellly until the 
pn.seut shou line of Tixau anas had nn elevation of 
too feet Following this high continental condition 
then was anothe i elept. salon win u the sea again on 
uoaclud on tlu lan 1 the prose nl shore line sinking 
to a depth of loo fi t Is low sea level rhls sinking 
SPIN.118 tn hivi lmn .ueompanldl li/ a tilting of tho 
land uml II w is piolstblv dining this peilod that a 
i niiHldc ralile imit if llu fh xlng ot taulting of tin beds 
tcok plan l( cutting In tlu line of dome shaped otnva 
thins whl h ueeui In tin south'in pin of IxiuUlana 
Again the sea needed mil high hvel iniullttona pre 
vailed but tilt flexing or fnulilng of Hu ptceedlng 
periods lontiuuccl tliimigh this mu tlu elomea were 
ml id hlglu i unci tin It nestH foinuil reefs and Isl 
nnds Hip land subsequently tilled amwaid aud enor 
miiiia vcgetabl cleimsits cm n lu ought down bv tbo 
fluids \ fnrtlu i slight use took plan and the shore 
line moved nniithwaid about when llu I unity 8hoat 
Is now The tin il e liungi fullowe el this elevation and 
present conditions wen Inaugurat'd tin sea begun to 
enetoaeh slowlv <ii the Inuel «hh( ot 1 rlnliy Shoal 
though lo the wcslwatd tlu laud is slowly rising 

These change * which have hem going on for een 
lurles have result) el In llu foitnitlnn of lines of 
striutnral weakness In the mid. dvlng formation* 
though many of the iIskhic* have ptnlmhK hum scaled 
In the deposition of ovctlving stmts of sind and day 

In tho early fmntatlons the sand i > ii to In tlu 
heaviest deposits on the shelf ami lu ell record* 
show tho same conditions down io •»« red with de 
neurits of sandstones and limestones to a depth of 1 000 
feet 

The poron* h»ds mil living tl« ('oustnl Plain arc 
thoronghlv satumtid mid In nmnv phucs oil pool* 
have formed. The location of tbo oil pools is deter 
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mlmd by icrtaln structural features and particularly 
b> the domes, while dlblocallonH of the strata in the 
fill m »1 fttllltH or fleXIin-H BlIBgi’ht tlx points win re 
d. iHixItH of oil will otiur. All tlu ihxtircH on tti«> land 
follow the noiilieiiHt simlliw.Hl linen, and (lie axes of 
ill. dome shaped uplifts on llie land fall nut in ally Into 
the iam. linear utrnuKcin.ut whin the hUi|h- of the 
Birat buhtnailne flex n 11 bit .vein Kill lutti.uie. und I Utm 
rnllioinH ixtelidlnK fmm Tnnipliu to Mobil. rutl.iWH 
• lie hunie gi-ncrul dliiitUm and niatly < nine Idea with 
the tine of weakness on llu t'nusliil Plain of tin At 
laiille 

(lettehlK It lintdl) imiles within the scope of tills 
I>H|H>| to dlhMisn the Ken.bin ol the pelrolenni, but the 
illfferi ini s In tin de|lostl h ut dlffeunt |HiinlH are so 
sulking tint! tiny ..ill lor Home notice, while (lie Htndy 
of any Hiilipct wlibli Ih IiuhcmI Ihtk< ly on hypntlie)teal 
icnxoiilng, Ih nlwnyH mil. lied by Hugge-stlans which 
milv or muy not lead In a ns. Ini direction 

In the bordi nt of the dnlf ate the Kt<at oil fl< Ida of 
Mexico, 'lexica, and Louisiana, the salt and attlfur 
■IcpotdtH of iHiuUiuna. tin toul und Iron deposits ol 
Alabama, anil file phosphate Ih <K ol Kloridu On the 
shoreb of the (iulf at. dcpoHll.d auiInn oils in dir¬ 
iment forma, and In the deep water there Ih a wuin. 
nf iN’tiolcum There Is h iiiiiHtanl inoKi.hHlon of hii 
enoruioiia body of watni wait r ft nut tlie tiuplis with It 
makes the clr.nlt of tin basin. following the cuntonr 
of the t'oniltienlal Shelf and tarries on 1th bin fate 
groat floutI itk Ih Ids of ,tlg,i< Thete Is it gnut deep ol 
2.600 fathmim In the middle or the (Iulf In with It the 
water Ih i older Htid dinner than elHewhero The Mexl 
tan vohHitoea extend t \er a IlhMitc a.rows the MVxItun 
Plateau rrom Colima to Tamplio, and the main line of 
strut tural weaknesa (ottlinneB across the (Iulf toward 
the LoulslauH coast and extends northwaid Unougli 


the. igneous racks of the Appalachian range to tho 
basic lavas of the 1’allsadcH, and theme along the coast 
to Iceland 

Th. oils which ate found on the borders of the ftulf 
and those which appear floating cm the deep sea are so 
illffeienl in their clmrae[eristics that they seem to 
have bein sepaiatc'd by uuliue Into two cI&hhch, one 
having nn organic and the cither an Inorganic orlglu. 

Tlie bit tiiiiiiicuiH depohits along the sltores, tho 
lilt than.' or the mild luni|is. the sea wax, the oil [Hinds, 
nre lunbuhlv all due to organic agent Ich Tlie vegota 
lile .inti auiniul remnlns wlil.h have given rise to local 
depoblis, the preheii.c of the fuiolds and dlntoms In 
• mninoiih ciuuiiLilleH wlil.h bIowIv de.ompoHo and Bink 
Into the ooxeh, the i lunatic coudltlonb. and Die tem¬ 
pi lalure of the water, all contiibutc material Toy tlin 
change Into liyclioturbons But the oils In tlusu do 
puHttH .o'llulu no soluble huIih and no free sulfur. In 
some tuhiH plants predominate In the formations, In 
Miters uiiimul leniiilns, and the fesultlng product! 
vary us pelt oleum varies In different fields. 

Tin floating oil In the tie. p water Is probably of 
ii/nlt oilglu As )t tea. h. h tin* Hurface and absorbs 
Die oxygen It ciupoiutih quit kly, and. whin Heen, It 
iip|H>uis to In* an alteiatlon prcslint which has many 
ol Die c hatnc t. rlstli s of petroleum spirit, containing 
'•utlur contpounds Jt loses Its fluorcsi.nce tapldly 
und degeneiHt.s Into bllmc* and then to ntllky waler 
.Near the wince, however. It Is heHvy dark yellow and 
wl.li a stiiing pc’tiol. uni odor. 

As the* flow of oil nt ot near the same sixiL lias heen 
nuni or I.sh i outI iiuoiih ever alnec* the days of which 
w» have any iisonl, It ts probable Dial there Is an 
tnornioUH oil pool underneath tlie Coastal 1’laln and 
the Confine ntul Hltelf nf l^ittlslana und Texas, which 
lies at a depth of more than 2.000 feet. At the tlmo of 


the last subsidence of tho crust the Impervious cover 
of the pool was probably boras down by the great 
weight or the bujieriwsed depodttfe until the cap rock 
was bioken, allowing tho continuous, escape of some oil 
which hud accumulated below that stratum. Under 
any circumstances It would be uasy and natural for the 
oil to lions up through the water to the surface and be 
dissipated, but when wo And the oil rising through a 
great depth of water with such violsioe os to displace 
the water In jets, it Is evident that the pressure of gaa 
behind the porous rocks ts enormous* 

The oil deposits or l-oulslana which are known to 
bo under the Coastal Plain, and those which are appar¬ 
ently under the extension of the Coastal Plain into 
the Continental Shelf, either immediately preceded or 
Immediately followed the salt and sulfur solutions; 
they nre alt sulfur oils and. below the oil borlxons, the 
Hand 1 b generally filled with salt water. Suirur de¬ 
posits nre due In Die action of volcanic gases; hydro¬ 
carbons are derived largely from the Igneous rocks, 
chemical reactions In volcanoes need the cooperation 
of water and. In fart, steam, charged with carbon di- 
oxld and sodium chlorld, Is the mainspring of Oil vol¬ 
canic phenomena, the gaaes of an expiring volcano 
consist cd iHpnr, sulfurouH acid and sulfnreted hydro 
gen, liydroc blnrfc add and chlorld of ammonium. All 
these conditions art* favorable to tin: deposits of the 
liydrocarbonH which, attune luted os they ore with vol¬ 
canic- and Intrusive phenomena, arc* believed to he due 
to lnuiganic agencies 

The oiganli cdls on epigone waters or springs, rise 
to the sttrfnee by euplllary action and buoyancy In a 
steady flow dint to hydrostatic* pressure, but the lu- 
. tgaiiic ollb ftcim hypogeno sources ant forced through 
the ojienlngs under tremendous pressure by the inter¬ 
mittent power of the gas 
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SOME STRANGE ARTICLES ENTERING THE FOREIGN COMMERCE OF THE UNITED STATES. 


Km t n i tut Iff dtsi tibsloiis wliirlt Include Die wilts 
ol duty on articles almost unknown hv mum* t» Du* 
gcnt-ral ptthllt have Illustrated Du* limidtli .if stupe 
of Die eontmette of Die United HtHtes The fit. t that 
ths world Is nutsac ked for ut llcl.-s to conti Unite to 
the wants of tin* Attierirati public and Dint th. Ann t 
halt prod tie cm mid imunifin titters In turn supply to 
all putts of the wot Id articles with It nre in many In 
stances not considered hv the general public as enter 
lng InrernHtionnl trade, Is sharply ixilntod out by 
these discussions and the great Inquiries which grow 
cult of them 

The gieat vnrlelj ot the attic lc**, terming the trade 
of the United States with other .cmiitrles is Ulus 
t rated mow* clearly b> the Hiireun of Statistic s' flgutes 
nf Imports than those of exports, dm to the* fad that 
Its Import ieeord Is ncceMHarlly stnt.d In terms of 
the tariff law The fnet tlmt the tin Iff places rates of 
duty upon different nrtl. les, und that th. Utiieuii of 
Hint Inti, s must stHte tin i|uuntlty If possible and the 
value In all rases of .-ncli of the artlclis or ohms of 
articles upon wlil.h u separate wile of duty Is nnin<*d 
tequlrcs Dial bureau to dlffercnllate mueh more closely 
(n Itb stall Hit-lit of Impotls than that of exports As 
a result Its stiitc ment of articles and grades of articles 
Imported ecuituins many thousand IteiiiH 

A btndv of this stnteim-nt '‘ImiioitH for consump 
tlow ” as Issued by the Bureau of Htattsttc h and con 
ptantlv consulted hv statc-snn n In preparing and dls 
nibbing and hi ting u|mih Die tin Iff hIiowh many mrl 
c.UH facts rcgniillng nitides Included In the Import 
trade of the United States 

Wild animals for example. Import.-d fur /ciolngli at 
. xhlbltlnns and it leittllic und educational pitt)His<>H. 
wlil.h arc iieniiltt.il to enter tree of duty because of 
t In lr prospective Use for c-iluentioual and scientific 
pm poses .iniounted In 1 'IOR to hetw.-en hIx and seven 
tliotihtind clnllais while llitisc* Imported fei oilier pur¬ 
poses evidently exceeded this snni by far, hlnen the 
gtciitp ‘Ml other animals," aside rrom rattle, horse's, 
mules, sheep swine animals for breeding purposes, 
and teams of Immigrants still shows a value of over 
one bundled thousand dollars 

Kiwis Imported In 19(18 amounted to over litres 
hundicd thousand diiHnis In value nnd while they 
arc net speilflcHlIy enumerated as to varieties. It Is 
preMimed Diat this group Is largely composed of 
can.wic*. and parrots 

Li >>. lie b ti*e also enumerated by the lluri-uu nf Sta 
ttstlcx under Its general head of animals iriqiorled. 
the* tut.il value of tin* Imports of this Slice les In 100R 
liming b< en »r. 141. In I'lOT *6 992. In 1906 $4,404, In 
mr. $3R62, In 1904 $3 0R9 In ions $:1210. and In 1902 
$2 412 the cotnmorro In lev dies being thus nf a 
growing character The total value of the leeches 
Imported lain the United States Tn the decade ending 
with 190$ 1« about $40,000 Loeches, it tuay bo added, 


nw> imported Iwe of duly Snails were* nt one time 
c il it tv if rati cl .is an tilth le of lni|inrtntloii Die iciowls 
finm I MU to IS'ts showing huh t Is Imiairtcd to the 
extent ol about $r>,imo, but the snail trade so 
dwindled, showing only $24 of Imports lu 18'iH that 
the liliteaii disc nntiniird Its statements of tuts article 

“Dill dill" as nn nrlnh of Importation has hein 
the biibj<*c 1 ol many joHts hv the* liimiorists during 
Dm tnrlff dlsciishimm of (Vmgribs, though in fact it ts 
im article of no ln.nnsidc*rable lmimrianre In the tan¬ 
ning Industiy, the pioduct of a leguminous tic* lu 
the* West Indies and South America, entering In the* 
form of a |mmI, and amounting In quantity lu 1108 to 
one hundwd and thirty four thousand pounds vm) 
tied at between two and thn*e thousand dollars The 
value of the Inipiirta of the last decade has aggre¬ 
gated about $K‘>000 Dlvt-dtvl. which does not com 
pctc with other grade » of material used In tanning, 
and which m rcqulwd lu the development of certain 
lines of this lndusliv, ts Imported flee of duty 

Itcmi* leaves are also iniiMirtecl free ol dutv when 
bioughl In In n i null* state, the value of the Imports 
of VlOH In-lug hut $10r.. In 1907 $2127. nnd In 1906 
$6 R79, the vnlue or rose leaves Imported in Uis den¬ 
ude ending with 1008 amounting to over $20,000 

The extension of the ehew tng gum Industry and 
tin ubo ol that product among the people of tho 
United fltutes Ih Illustrated by the fact that tho Im¬ 
pel tatlon of “chicle” In 190S, chiefly for use In the 
manufacture of chewing gum, amounted to more than 
four million iioundB. This article, "chlele,” Is ob- 
U»litc*d In southern Mexico from the trunks of the 
Mipodilln plum tree, nnd the Importation of this gum 
during the last decade hag amounted to about thirty 
million imunds, or about fifteen thousand tons, 
vulticd at over eight million dollars 

“Dmooii's blood” Imported, amounting on ihe face 
or the retains to flftien thousand pounds In 1908 
und to over two hundred thousand pounds In the 
last el* cade, Is of course not In fact dragon’s blood at 
nil, lint a mere name for a deep reddish resinous sub¬ 
stance obtained from a variety of trims In the Orient, 
capeclnllv the east coast of Sumatra, and used as sn 
Ingredient in varnishes, stains, and dentifrices The 
value of tho Importation of 1908 was about five 
thousand dollais and during the decode about sixty 
thousand dollars 

Infants' foods also form a considerable Item of Im¬ 
portation, forty-one thousand dollars' worth In 1908. 
and during the d>*cnde have amounted to nearly a 
quarter nf a million dollars, on which the duty col¬ 
lected amounted to nearly fifty thousand dollars. 

“Nux vomica" forum a more Important feature of 
the import trade than wonld probably be realised 
by the average Individual unacquainted with this 
particular trade Ths Rnreau of Statistics' figures 
show that the importation of nux vomica amounted, 


In round numbers, In l'tux to three* million pounds, 
valued at fifty four thousand dollars, while* tho 
quantity imported tn the dc-ende ending with 1908 
an i one ted to about twenty flu* million pounds, 
valued at ovpr four hundred thousand dollars This 
article tomes In the form of large round soeda ot 
a tiec* grown thlifiy In southern AhIs. and Is used 
in the inamilarture of strychnine and certain tinc¬ 
tures and tonics proscrlbexl us medicines, and slnco 
It docs not compete with any product of the United 
States. cnl«»rn free of duty 
'‘Palladium'' is also an article of commerce, though 
in cxtremply umnll quantities, slnio the quantity of 
palladium Inqwirted In 1908 was but three one hnn 
died ths ol one iKiuiid This small quantity, thres 
one-hundredths of one pound, was. however, valued 
at $21. a pound therefore being worth $700. In other 
years the quantities imported hnvo been much larger, 
amounting In 190.1 to over ton thousand dollars In 
value, and In 1904 to more than Hlxteen thousand 
dollars lu value This rare motHl. associated with 
platinum, while found In Its native state In small 
quantities In (lernmny and Brasil, 1s rhlcfly supplied 
from the working over of plntlnlferous residues of 
various mints, nnd is used tn the manufacture of 
astronomical Instruments, and by dcntlBta. when al- 
loved with silver, as a substitute 'Dor gold—The 
Hallway Conductor. 


Ths Panama Canal excavation during April 
amounted to :t,4!>4,649 cubic yards, place measure¬ 
ment. against 4,062,632 ruble yards during March, 
the latter record probably tieing as high as will be 
attained In the future, unless some reason should 
arise for pushing the work at a faster rate than has 
hitherto boon considered desirable. The falling off 
4ast month was the inevitable consequence of the be¬ 
ginning of the wet season. In the rainless months 
work progresses under ronditlone that are tmpoeelble 
during the rains The neremity for ballasting the 
tracks of the construction lines does not then exist, 
nod It Is not until the beginning of the wet period 
that track work becomes a serious. problem. More¬ 
over, the difficulties of keeping the dumps in shape 
and other working conditions favorable for a high rate 
of progress are considerably greater after the middle 
of April The decrease In excavation by steam shov¬ 
els wss from 2,686,198 cubic yards In March to M>7,- 
864 In April; and by dredging from 1.627,4J4 to 
1.816,788. Tbs total amount of excavation sine* the 
United States took charge of the work hoe b » s» 78,- 
900,000 cubic yards, leaving about 101,600,000 ini We 
yards to be taken out In order to oomplete the 86- 
foot level canal. An examination of the ftgarmr will 
show that even at the tow average rate of 8,000X100 
cubic yards per month the execration can bn finished 
Ih obout (wo ipd a half year*, 
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Tin Olympia Awo uul Motor Ilont Exhibition dirigible whuh has ilreadv p tfeline el in a highly su msheiigcib and lb dilven by a single trntlon screw 
opmcd on Minch lltli and .load on Match ISth ind ecaarul mumir <n the Hhafl of a Olione pe»wci 4<yllneltr water 

th it KanlH lls Uiht and i lost lnipnitut I niotlN Item be 11 lliui a thee most Inte testing m it bln inti hi iw Is iooIi <1 i ngltu 

wilt Un (low ii without doubt as tin gi latest ai lonnutl tin 1e lllon Udugi mge t>p( ol liiunlM i ini tn>| 1 tut I In (berg A Jnhllug biplim baa fou and aft ion 

<al show evil in Id in tin east in h intspheii lb< it which a pit itograpli is uiicidu id In | Inn itid liol on the lima oi the (unites but Is full of original 

I’litlu Salon held lit Scptimbci libt had the celvaiitage sene nil uningi ment it iihiinbl a a Hleilet \1 but poll Is I In ontioj <ei range mutt ttkui th foim of a 

of Krt'Uei Hiiaee and HimeinuetlngH tnon (lonely ap dirt n. chidly in tin bod> which consists f i lout. i itie il Hteeiing wind uiminUd on a pivoted vertical 

pi oue lei hr the. Ideal but as legaidic nngumlity s nind ttpelid lul built up of thin wood Hi lengthened with l 111 u Moving the. wheel boelll> toward or Tram tht 

design and constructive voiktnanslilp mid alsj is rc a npli il anvaa w tapping t.re ut atiength is tlnw ob nliln opeiHestbe fieinl lieu 1/ont.il rudele r < t)u tall Is 
garde. the number of exhibits It cannot eompaie with tallied with exlienu lightness A apeelil fealiiie has tix ell mil tip, it bodily Itoni side to aide actuate* the 

tli Olympia allow It lias Ison suggested aid no doubt Ion made ot the liminatlou it wii s with the exe a slelo ilhiemH md i editing l< on its uxla turns the mar 

there Is a cerluln imount of tiuth lie the ((intention sivi lihlManee they occasion when In a state of xlbrn mdder It Ins a single, propellei dtlven hv a r»o horae 

that the 1 iigllsh have not yet le une.d to tal e n<tutloii turn llic wings me tiussed with Hat steel tibboiia iowei (.i n wate i ooled i uglm The spread and 

seriously but the present exhibition will go lai to re ind liihlead of being wurpc.d for lateral stability tluir length me both oO feet while the supposing surfaco In 

fat that erltlelbni well merited though it was The iear edg s an llexlble their entire length so thut <Jtu sepiuie feet 

nrltlsh dims that have taken the tnaltn in hand have the nvlatui can ilex tlini ut or down This amounts 1 In w light nun him made unde i license by Messrs 

left no stone* unturned lo get well to the lorefteut of te a callable cambei oi curve Ilatt nlng devbe which hliett IHoa upon wlileh the Hon t b Holla has per 

the (iiuilng lndeibtiy and though tin tiiiiube i ol llrltlsli shoull mule th monoplane veiysueedy The tl xilili tot mid ho buen aafullv winning sewe ral prl/e* la 

machines which have suiusifully Mown Is at piesent t teat edges aro hr ill tht Hldrint machine interim shown lugdhei with ii new Bhorl inaehlne on modlflod 

lathe i sntill on yet It la aaf to suy aft t a closely n el el with the l at vertical tuddet Th > ean be Wright lines It hHH a laige eruelforiu tall the burl 

critic il inspe etfon of the aeroplanes m exhibition tl at worled fogithei duo so thai a gre iter eurvi and In /intal i art nf which is movable In conjunction with 

tho veiy gieat majority In fact practically all ol the (leased lift can be obtained tot stai tlrg purpose a Th the fiont horlxontil rudder A single pi ope Her with 

machines shown at Olympia will fly While i nunibe i usual tunning e Insais s used and the prope He t Is t n dlauntir of 7 feet 6 lmbes, and a piteh of 4 feet 10 

ol tho machines aie certainly otigliul tiny iiuii the single 2blnded one driven by a Scyllnder aircooled Inches Is used and Is dilve n by a r <Minnn power Oreen 

epithet rtth r for originality In detail than In broad Huiube r e tiglue ve i v similar to the An/unl The gaso engine placed Ixhlnd and on a lovcl with the head of 

design Ihclr muiufaeturera have been wine In turn line and oil tanks and the control wins lie all hidden the avlatoi so that the body lesistanee Is reduced to 

ing out something which hits a precedent for claiming In the tubular laxly on which the avlitot sits with a minimum The landlngchasslslsairanged in a rather 

to flv ratln r than di ve loping blues whte h are not likely one leg on n< h side The t piead of this monoplane Is e i Iglnal tuaniu i and embrace's running whee Is as well 

to be convincing 29 feet Its surface I U square feet and Its length 26 os landing skids When re quin d for Instance inland 

lac allow embraces some tO-odd complete machines fe*e*t log the wheels are drawn up abemt the skids by a 

of which it least 26 can be idled upon to flv 12 at A Humber monoplane Lovdaec type a dose eopy rate he t eontrl vane e and In this way the shoek is Irons 

Iciest having done so already lx teles a veiv Interest of the llldrlut M Is shown tcigetlmr with a Humbei nutted over a large suifaec The balancing pianos bo- 
Ing and Instiudlve model seetiou and several balloons lvO\dsee biplane which Is praetieally a Hie riot mono- tween the ni ilti plans have n rigid flout half but ths 

Then lb also shown the Willows 40 .0 horse, powoi plane witl a superposed mein plane It eairles tlnee, trailing edge Is attac In d to a light spar by spiral springs 
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*hl,h wrrif r it very flexible This device has been machlnps while Inlng admittedly imitations have a The Star monoplane in general appearance mam 
ound < f gr at value on tlu modi fled Wright triplane number of original detail* which are generally speak blee the Antoinette but It haa a peeaUar (ora of tall 

*hifli si oi t Hr H built for Mr Moon Uraba/on on lng improvements which la depended upon for the qw pl s ta l a t eral and 

whl hi «cn th Dally Mall £1 000 pil u foi the first A highly Interesting production is tho Potre mono- longitudinal control of the machine, JQtia tail la com- 

‘•nglwhinun t fly a inlli on an Kngllsh ma him This i laui which while risembllng a Bldrlot in plan has posed of four planes forming two jb£4*aatal and two 

i I lm Is ilso shown and Is prln Ipally nolabl for a single propellu be hind Its tail the screw being vertical rudders which when all tPHtad IB the same 

h ntusunl iapei dart tall with which it is piovldid driven by a long light hollow shaft tarried In a series direction form aa it wore a wlndtaltf with very Slow 

ind which Is shown on oui front pogr of ball bearings The framework Is shaped like an pitch blades which has the effect of tuning the m ac hi ne 



THK KULLINKIt SIONOPbANB WI1H 8-1 YJINDKH AIR COOLKU MOTOR. 


Among those Pngllsbmen who have already flown 
K V Hoc has th cn the most persistent trier and has 
lom some roally marvelous pirformaniiB on a some 
what carelessly built trlplane the ] owir plant of whhh 
was a 0 horse power nuitorcy< le engine He now shows 
a beautifully made model on Improv'd lints tf will h 
a photograph Is rcprodui < d Duilng the show he made 
tome capital flights with It at Biouklands Althiugh 
the dimensions are th< samo as those of thi original 
aeroplane or nvrnplane as hi lulls It viz tl) fiet 
of entering edge giving a total lifting surface of J10 
square feet he now lists a TO horse power four 
cylinder water-t ookd frten tnglnt I lie fore half of 
this niachbu Is built on tht lines of a vat lit s hull 
with thin woodtn planking and the total wilght In 
flying ordt r Is only 4 o pounds 
There are of eourae a number or machines closely 
resembling tht UKrlot No XI mtuioilant the cross 
channel type Among them Is th< T asccllos with a 
fourcyllnder olr-toohd engine with < vllnders arranged 
semi radially the l,nm the Holland A Holland the 
Howard Wright lie sides tluse the it ate two exampl m 
O f thi genuine UK'ltot shown li> louts lUfunt himself 
and BlArlot 1 Id the hugllsh agents Many of the above 


Inverted tanoc and the aviator sits In tkL immediate 
bows where ho controls the machine either by In 
creasing or decreasing the angle of incidence of the 
main plane or altering the tall or opciatlng ailerons 
which tosm the eormra of the wings of the main 
plane 

AHbc ugh the netuttl mm him Is not shown In the 
exhibition the A H L monoplane Is pnrtleularly in 
t uslli i, becaiihi It 1 h what may be described as a 
flight monoplane 1 it flies with its tail first This 
monoplane flew highly successfully at its first attempt 
n week before tlie show opened and has since per 
formed extremely well 

The Miiillncr monoplane Is one of thi flnist pirns 
f workinanshl] lu th show Th main strlngirs form 
ug Ihi longitudinal members of thu fore body arq 
ihannetod and drilled like the frame glrdois of a 
lacing ear and aro extremely strong and light The 
wood used Is rngtlsh ash season'd by ten years stor 
ig< This mnnoplnui in 26 feet long by 31 foe t spread 
and has a lifting surface of .20 square feet Its weigh! 
lu living tilde > is but 380 islands H Is driven by an 
eight vllndtr alr-eooled JAB motor weighing 2 r 0 
IHiunds 


about Its longitudinal axis when required hr clrcum 
stances At the same time the planes forming tho 
vertical iudder can be worked independently of the 
horizontal tail as alBO can those framing the vertical 
rudder W he thi r a loeupeiatlvi mometit etn be ob¬ 
tained satisfactorily with the tall in this manner 
;emalns to be seen but a similar nmihln built with 
a much smaller engine the prosmt monoplane has 
a JO JO foui < yllnder e nglne—has mudo several prom 
lslng shoit flights 

The Clerae nt 1 albot C o show a fine example of 
the Santos Dumont Demoiselle with detae liable' 
wings made of the flnest giaelc e>r silk and constructed 
with Irreproachable workmanship The spread of the 
main planes is 17 fut and the depth r feet rhe 
engine Is a new Clement Bayard model giving 30 horse 
lower and having horizontally opposed cylinders with 
electrically deposited copper watet Jackets The 
body of this machine Is entirely of elllplltal sec 
tlon steel tube of groat strength and Uglitnc bb Santos 
Dumonts original bamboo frame having been entirely 
discarded The control arrangementB are of the slm 
pleat possible form the ignition being operated by 
a string hanging down In front of the drivers face 
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th* throttle by a similar string running down 
and attached to a toot lever while the tall wing 
warping and vertical rudder are operated by a 
lever at etc li aide ot thu pilot and a drum wheel on 
hla left aide 

The English Darracq Company having obtained the 
rights of the Furman Company In Kngland show* a 
Henry Far man biplane with a 40 hone power double 
opposed four-cylinder engine 


The N H C engine la of the two-cycle type and 
Is shown fitted to several machlnts Already some 
good flights hnvo been mado with thlB motor which 
has Borne unusual restates it works ou tho scavenging 
princlplo a couple of rotary Ulowi rs feeding the cylln 
dere with gas and ulr respectively being ittacheri 
to each cylinder and the admission being by rotary 
piston valves 

Iho Lnmplough turbo motor Is a highly original 


ot Motals was road In abstint by Dr Pirkin before 
the 1 araday Society on lummy 18th riu authors 
dcscrlbt u rotating cathode iiiploj d lor rupid cle< tro 
ch position of metals it consists it sli < I platinum 
spun up so as lo form u nanow thimble the upper 
end being open '■ml hating i itout lildium win fused 
tii II this e 1« trode whl h 1ms in i five surfaie of 
1 centimeters Is lapldlv i jful 1 within i eylin 
drlcul platinum guu/c anode lu other eases partlcu- 



I UK /OUIAfl BIPLANB ONK OR 1HK I.A1K8T KltKNOtl TWO SIIRRAOK MACHTTTBS WITH 8KVKIIAI. NOVKI >KA ft MUCH 


A new biplane on somewhat similar lima to the 
farman Is tho Zodiac mule by the weII known l imch 
balloon constructors lhls machine has a monoplane 
tall Instead of the usual box constitution nnd has 
vertical panels between the plants like the Voisln but 
these panels are la tween the ends of tho plane s only 
A single pr ipelh r driven by a r >0 hot se powet four 
cylinder dm n e tiglne is used 
Among the engines shown on various st tnds art 
several Intonating types In addition to those ulrt idy 
touched upon The Isaac Bon motor Is of the rotaiy 
or Qttonte type and bos Its six cylinders arranged 
radially around a single etanktbiow The cylinders 
nrn water cooled their jackets all being connected up 
In series by a numbe r of cln umft uintial wnU r pipes 
forming a rotary tadlator and us the jackets are of 
ample capacity no water tank 1 h required All the 
valves Hre in the eylinder head* where they arc worked 
by a common station try earn and the gns Is admitted 
to the cylinders through a star pipe eentuod on the 
hodow crankshaft 


fotra of engine which has given gold rcBults on thu 
bench lilllicjugh as yet untried In the air A ptati Is 
obliquely und looBely attached to the stationary crank 
shaft and to this plate are sc cimd by means of 
knuckle joints the connecting rndB of thu two double 
plstoncd two cycle cylinders As the plate revolves 
Its altering angulirlty causes the piston to rnelpro 
catc mixture being led In bv direct plunger pumps 
with plstoiiH arti ulalcd to the driving phite the two 
walking ryllnih rs ate aircooled and n single explo¬ 
sion in e H h takes piece between the two pistons 
which walk In opioslte dire<tlons 

there arc of eouisc s number of other features of 
inti test In the Olympia Aero bhow which It may lie 
noted lues been patronized und visited by HIh Hoy at 
Highness the Ptime of Wulcs but a description of 
them would require more space than we have at our 
dlH|>osal 

A paper by Or P Mollwo Perkin nnd Mr W K 
Hughes entitled Htudles ou the Ele e Iro-Deposition 


latly when graded imtciillal me thesis arc employed a 
splin) anesle ed j luttnum ts letiteel within the gauze 
cylinder which then fund Ions its e iflinel In tlic po¬ 
tential measuiemouts a cylindrical glass funnel with 
a glass tube scaled In the side Is employed for bold 
lug the electrode 

Fluid Bronze (according to I L Btrnse lie In)—Oum 
danunai Is m lttd with an addition ot about 1-3 anhy 
drouH arbonst of jotash ot soda und k pt for three 
clays stirring oecasionally In this condition Thfn 
the alkaline tesIiioiiR mass Is to he fine I? pnlverl/od 
spi (act on travs In thin lnyu exposed to a le ni|>rra 
tun or about 10b dig F and left thus Tor tsural 
months The re sin thus obtalui d Is dissolved In ben 
vine or sonic other pctrolnim distillate with a low 
boiling point after dry ammonlii kbh has previously 
been fen n long time paHscil Uiiough the solvent In 
the tarnish thus obtained the fine powder, bronze 
Is btlrnd It remains suspended theruln and Is then 
ready for use 



Mmnl-mtikT *o*orla*r» wmoK Mtwri t*» wUaao* )tovonun& m n tKU H o a kachh*» jot m towwmomro oahrixs thru pjcopls. 
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THE SOUTH POLE. 

THE COMING ANTARCTIC EXPEDITIONS. 


I in v< ars Mio itnil I Ml iinmit-i in li putiiiiluilv 

Hntl \ III til > III III lllUllls III \ III II II ( Vplllllllllll 

i'll I < In ii n v 1st ( iiiiii mil i I ii( |iiii| imiil to In 

lull I I Mn ik ik nl III Null nil (ii ogi i| Im 

Si i I i\ 11 ii iIi *• i i ly mill iIi 1 i ii y \ntli ( lull 

nIiuiiI I ii K rni i ml mil n t \|i illtion In thi 
Hill I < I II glim*, Ii \ Ii i III mint nt Widdill 

Si i mil ir I ( slid i III) 11 Smitli I'oil ill I tlllH 

null 1 lii | l ( | oh (I i \|i illllni would li iiV( tin 

I Hill (I still -I ill August id Huh vi hi mil (loss tin 
\ nl in 11 tt t Ii Ii iiIkiiiI lilmniv 1st Mil ( iiliimillldi i 
1'iiitv ufTiiiil (ill lii Imir if I lit limy An tu (lull lo 
liliit< Hu Hli Hinslilp Itiu M \i It wlitili il will In ii 
tiuinltt-iid, w.u built by Ibi dub imik dally toi iiolor 


It be generally lnm amplwl by foreign .tiitlinrl 
Ins tint d I rdlli siflitid tin land of tin Anlantu 
f out I in nt wliiili In tumid Addli land on tin huiiii 
d u (I ii iiii v Mill) tint WlIkiH (list ovi nil land 100 
t ti I li h to tin ciihl waul w lib Ii In uuimd (’u|h llud 
turn anil alsu that 1)1 mill s (tilt ( liuli in IoukiIuiIi 
I I cbgrctH iaat uuh slglib d liy him Uu day bdum 
it nut Mitt by I bull limit Ringgold nil boaid I S H 
l\it iiiiim \i ( ordltiy to Iti at Admital lolni P l'lllg 
bury t S N In a in ml niinibi r of tin Nallonnl 
(nuRtu|ilit( Alnga/ltu Inviitigitlons allow that both 
id Hum assumptlona mi In <nor ttid that In fut 
ill mill Him hlKbtid Aib Hi land thi div ilti i 
Wllki i blghted Cape Hudson, and that be sighted 







it* miiHiPt (hi .anii n 
!> ttu »p mill/ i lull M l 


liihUHt, Mint nfur Vlnurli K 


(Jl T l<S I ol IIIh HOI Til IMIJih 


Mink it I In dlspn nl of tli i X|ii ditlnii piovubil the 
uiliiy would is iiiiii Hi Initial i \p mu nt | iiMHHi 
III iIm i i up sill Hint l \jh list h iUhim f 0000 hi 
diMdid i|iinlly Im twin Hu l*i ill> Ardli (lub and 

III! \ III nil ( i nt t upli Ii Sim lit y Hi ihtlumtiH the 

tm il \| i ns id littlm mil mid uiiilnt lining an ex 
|m dll Ii ii In tin mu ill point i <Kbms fm oik ypar at 
I im ii $ ouo and $100 0110 Ml uf ( oniniHiiib i 
1 no in in i ol ii ipili no nt Im hiding sic rig,s fur 
ddhliiR mil iitnp inlpimiit would lx pland at the 
('isj (is 11 nf l hi purl v 

V lititisli i \p diiInn umli t ( nptidti Siolt will ban 
m August 1(ml spi ml llu uni IMI In Vbtoili 

I and rm llu puipn id tiiidtliiK tin Smitli I’oli Tin 
Ann 11' mi l ill' will slnl ixintlv opposth tin Hngllsh 

II (M 

I In l lilted Htatis tiny It | h said may send an 
i xik dltInn tn rPliHHti Wilkis Mind in <hi anuth tailat 
nglrn •» lountrv disi mi ii t|. liy hi Aiiutumi nay »1 
ndli < i and to tnki puses sblon of it lu thi uamy of the 
bnlu d States 


( oti (lath thi aanu day that It was sighted by Ring 
gold but at a lain ham Wilke* truised along thi 
toast of this contlunit for mure than 1,UU0 mill a 
from his fliit landfall Futurt exploiallon may and 
Indnd probably will And that mluh of the laud die 
urn ml l>y him was pland too mar the barrier oi In 
nt In r worda too far ninth for it Is will known that 
clHancc (Ktimabd liy the -eye Itt liable to great trroi 
and purtbularty is tbts the taw in tho polar regions 
Wilkis talbd this land the Antairtic Continent It 
must belong to the entire contlnmt the existence of 
which hi revealed Some giographera have rung 
nl7ed that the |uot of Antarrtlia which he dlsiovcrod 
reedid a bimiIrI nunni and. I hi h foie gavt It Hu 
names of Wilkis latnd At hen it ts remembered that 
Wilkis (hanged thi conception that the Antarctic waa 
tn wean by dimonstratlng that It is a continent the 
loaat that his discoveries demand la that the name of 
Wilkis I And be retained on all of Antarctica lying 
between the longitudes ol 95 degrees and 168 degrees 
east 


I lie Ann iban Mum um of Natural History will send 
mi txpi dll mil lo llu houtli I'oli lo study i xlraordln 
aiy Ioiiiih id Hiiinml and \ir< table itfo ixistlng there 
llu i \p<cliiion will b n um d In lionni of Mqrtls K 
lisup Hu lati pri xldi nt uf tin must u 
liiiihuaiil Slim kb ton b i<C|HdlllOB will 
uttiud most litti lit ion lmgily beiui 
holds llu Soul li I’olnt re cold In all Mkdlhoc 
go (tllibiitly iquipped this tlnn 

Aim i K till mill UI b s fun trill Mihemeh^ 
lug tin south lob nmv Im muitlomd Capt 
Wihslira llliiHoi v lib a of mulling tin irate*! 
tuned iiiinplaiii and tialliHm billowing the ^ 

I l< uti limit Hli ii kb ton oy< rlaud as fai w Jwesibie 
nl litst and milking 111 liiiul dash m his airship 
It In nk Id tint tun UihnIiiih Dai on MafhJaaQrn and 
Rnrou \olli Inn i k will m iki tin uttnupt ffth two 
dliiglbb ImllomiM Attn Welliimtia Masco tt Seem* 
hatdly liki ly thill any mu It hi hi mi mu smeead. 


HU P**»bly 
> SbahUeton 
IhooAg will 

rih 

£jjez 


r that 
e South 


mhtf&ais for 


How nitiih f rut It thin may hi In llu 
the tormina will t iki pint in tin laic fol 
foie It Ik ilifln lilt bull id tn jiulgi 
No region In Hi wot Id priHinls 
explain!Ion and tin adytum mint of siimee as are 
lo 1 m found itoiiud thi South fob lien IsAtonll 
lunt gn iti i Hum tin l nlbd States and Alcvita com 
blind much Inigti than Kuiopi a continent which 
lias bun puutidtid In only ont dlnrtion namely by 
Scott and Shiikliton flint Virtnna land Rve» Its 
cornet line i lit lltlb known It Is belliyul that thi 
M< dii put id l Iiik i out iiii nt ring's In alHtmb from 
soon to 14 nun lul uImim llu hiu iimknig It probably 
I hi I ci gi si i out llu n tail mugs nbovi siubvil In tbe 


I’laiitid ou the liltigi of tins vntd loutimnl of tinow 
and in art lolly voliano a 1IR, tutor amt Ku Iiiih 
wlm li uu la Idling • ont tun illy smoki mid fli e Hire 
live m tin mod iiinukiibl Idid known to sclincc th, 
penguin which liys its igg on n enki of lu In the 
lilac knisa of a polai night wlun thi ti iiiiii ratine la 
not b hK I Iiiiii Oilig hi low /i ro and tin ii holds the ■ gg 
and tiuu llu ilibk on ltd fut until lh, young bird 
can taki c nt at its. It 

Iknsi puk In uimiinds tin Anludb ana and 
maktu tin uppionli to land illdliult ftom all dtru 
lions Rut tin gnnt inglmw and lu uy fi um of Iht 
rioosi u It whlih is moil imunful thin anv vinsd 
hlthuto employi d in South I'ohu work should < nnhli 
lnr to pound n pilli whiri previous ships huvi hi hi 
lidplus and thus to ianv tin Aimrlian pmly to an 
advintngious hasi Txaitly when this base hIiiII 
In (Bimot Im ddcrminut milll tin party gi t In Hu lu 
and hud whin Ihi y ian go but ( omrtimidi r fiuiy 
piopcwiH Hint Uu Aimrlian ixisdltloii should miki 
Its b adqimitub somi whiu on the coast of Weddell 
Sen probably In thi vicinity of Cunts iaind whlih 
was discovered bv Captain liruei of thi Siotttsh ex 
IMdlttnu in 19(11 It Is hopid that a bow ian la found 
Inn legH than too miles from thi poll 

TIiIm paiMiiilar hi itlnn la Hie bast known in the 
Antmitli ana Hum sim,idid in gdtlng within a 
fiw nillis of the i oast bul hi did nut land Abiad of 
him will lccilAd slopes whbh lu bclRvcs amend to 
n plateau which may be an extension of Victoria 
tavnd All explorations In this region would be abso¬ 
lutely new dim uveitis and would beneflt geology 
/oology and all kindud sibnces 

The chi, f difficulty lo Im uuountcrid flora th, Now 
Zealand sldi will bi tin dnat Ii, Harrbr discovered 
by Janus Ross In 1840 rising from the sta to an avor 
ag, height of nimly 200 fut and streUblng from 
King Ed ware! VII I-and to South Victoria lauid a din 
tanee of about 100 nanthal miles Little Is known 
about this gnat barrier 

According to Henry Oannett In the National Oeo- 
gioplilc Mugarine it was not nnllJ Scott in 1902 and 
Hhachletcm in '907 made ttn.li remarkable sledge 
Journeys In the .utcrlor of Antarctica that the nature 
or llu great Ue hairier bueamo known 

The barrier i* simply the suuthtrn llmtt of a great 
sheet or tee extending southward up a gieat bay which 
penetrates the land at least 700 miles and possibly 
double that distance Indeed It ts possible that It 
may extend cntlre-ly across joining with Weddell Sea 
on the opposite side and dividing Antarctica into 
Iwo continents From the harrier southward tlita bay 
with a known area of at least 100 000 square miles, is 
entirely occupied by this loo sheet It is bordered on 
the west by high mountains fiom which stretches 
westward a still hlghei plateau, which roaches an alti 
tude of over 11,000 feet at Shackle ton's farthest south* 
era point Tbe land on tho chat aide ef the bay la un¬ 
known, except st the point of King Edward VII Land, 
where the barrier Joins It. but it also is proto-Mf? 
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From the high land on the west side numeious gist 
lera descend to thin Held of Ice Notabh among them 
U that by which Bhackleton amended to tin nnnimlt 
of the plateau In hla wondi rful eUdgu Jtiuimy towuid 
the South Pole a glatlui ion milt a long and 00 milts 
wldi with a descent of R 000 f<ct Front Iht cast sldt 
of the bay and c apt dull} ft am its south end probably 
other great glacltrH contribute to tin gnat Ue Held 

The name Gnat It* Harriet originally applied 
only to the Ice cllfT fin tiling its not I lit in limit has 
been extendid and appllid to tin hi lit Id limit and 
even to thi bnv wlilih it tome It Is uninicbsaty 
to say that thisc cvtmMons In the aiipllcation of thn 
name an lnappropt lati and It Is to be ltoind tlial suit 
able namis will be si he lid for thise fmtunc. I would 
euggesl lor the 1.1 field the tinmi of Sliai kb ton Rim 
lei blnii Shaikh ton has mnih tin titoHl ixtmslvi ix 
ploiatlons of it mill Its BunoundlnRb moiiowi I 
hope to show that 11 Is In truth a glneb t nlthotiRh 
both Scott and Shaikletuu riltme to uuept that n 
plauatlon of tin phenomenon It lb the it belief that It 
has been fotnnd from huow falling upon its suifece 
much as the si a he of tin An Hr is formed Out sea 
Ice nowhctc aicumiilnti s lo nny mu h Ihiikness as this 
or presents nn he wall at Its honhrs On th< olhir 
hand ivny glni h r that nuehis the s u pubiiiIh just 
such an In wall Then ate minis ol mult Rlulirs 
on thi Alaskan mabt and piolioblv huudrids on 
Greenland (Itant J and and Splt/bc im n whom firmlH 
extend nut Into the sea evin intu water to deep that 
they must Ik nflmt as is tiiiuh of tin but In 

The snow whleb fallB upon tin nitTiiro nt this lee 
ft.Id mold not iMiHslltlv supply tin w tsti front the 
bunht md annllut soutii of supply must hi found 
This Hupplv Is in tin titimi intis tnd Ihiri sin mi 
glacliis whli It btitiR down the tie ftoin thi highlands 
on the e ist wist and smith ot tin hay I hi tna 
thus dialmd must Ik enorinouB amply hiillii h ill lo 
mamtHiti thi supply 

Thi fcit lit it llilh gnat hi flilet Is moving noitll 
ward nt the l Hi ol ibemt out tliliil of a iiillci a yi ai 
is aseeitnnd li\ Bhackkiun would mini In Itself 
as a conclusive de monstiation that It is a glut h i 
hcalci unless drive n by wind ol mrunu Is qniiB 
<<nt wlilb the glnclei movih towaid lowu huh. 

Thus Bhaeklc ton glac lei Is a great mothi r gla< ter 
Into which drains tlm snow and he fiom inoimoils 
areas of highland I he glaelu ecilbets tin hi and 
trnnspoiiH tt ueirthward to thi Omit lee ItHirlu 
when It In dropped is bugs Into Ross flia 

TO FIND THE SIZE OF A STOP 

A min praiHenl cl I mi ulty often nut with bv the 
photographer amiAlonud to do Ills own odd Jolm In 
lonneitfon with appiiraluH lb the deteimlnalloii ol 
thn right sire of a Htop SicondhanU lenses an often 
without any Waterhouse stops and whin thi light 
size for one stop has bien lnund tlm dinuutir of Iho 
next one In thi lutual seiles genoially n iissllatts thi 
raking up of ihe old ruli for obtalnlug a wiuan root 
which tult few can rcimmbei 

A writer in the Amateur Photograph) i pnlntH out 
a very simple geonmtileal method of solving this prob 
lem well known to experienced workers hut not to 
the amateur camera fitter This nntliod ih an < asy 
ipplleatlon of tin familial foity seventh piojiosltion 
of tho that book of Em lid whhh timhiH us that In 
n right angli ti tangle the square on tin Ride subtend 
ing the right angle Is iqual to the sum of iho squaris 
on the other two Hides If these other two sides are 
e<qual it Is obvious that tho square on utbu one nt 
them is equal to halt tho square ou the long< st aidf 

Therefore the ratio of ono short side to the longest 
aide la thal of the dlumetnr ol two bus stops ono of 
which requires* twhe tho exposure of tho other We, 
therefore, only need to draw a right angled ti tangle 
with two equal sides making one of thcBc sides equal 
to the diameter of our known stop The longest side 
faring the right angle Is thon equal to the diameter 
of tho next largest slop Having fixed two of thi 
diameters the rest are simple multiples of these two 
Thus If we know the diameter of //II and find that of 
//# by Ihe eonstruillon deseilbcd //22 and //44 are 
respectively half and a quartet of f/\\, while //16 and 
//32 are half and a quarter of //H 


After a thorough Investigation and numerous con¬ 
ferences with railway men the Indluna Railway Com¬ 
mission has Issued an order to all of tho railways 
In the Slate requiring that all locomotives used for 
passenger and freight servln Bhall bo equipped with 
headlight lamps of 1,000 candle power The order 
does not specify that the lamp shall be electric or 
acetylene During tho Investigation experiments with 
oil and electric headlights wCie made In the labora¬ 
tory of Purdue University While railway men with 
few exceptions opposed high power headlights, electric 
traction motormen were practically unanimous as to 
the advantages of bffeh Handle-power over the oil lamp. 
About 4,00® locomotive* come trader the order, of 
which one-thiM t re to he fitted by January 1st, mi. 
**4 tte rmtatot by July tat, MIL 


MYTH AND SCIENCE 

I'm mi levs (one fining ao-callcd extinct inlmnhi still 
buiviving in little known uglonsof th< ntlhs imfacc 
hi* persist!lit enough to wuiiuit tho nth iition ol mm 
ol hIiiim Win till i Itowtvir the ••ti «ngi in Units 
Apokm of by sitvigiH ib liaiiiitlng Ion* lv 1 iki s tnd 
loriHtu at i udllv HUiMvalH from the pii glm 1 il tpwli 
Is qulti ilintliei quihllon A<cording to tint gu it 
authority cm wild anlnmlh Him (ail Hijinhifk in 
nnlntal akin to tin RiontoMiuus which Is twin biotin r 
to the DiploiliM h is still alive In the 1 vi i luuntid 
Bwampi of KIiihIi sta w Ik tin i milllu i n <i boutli in 
wt arc not told Manx vuis ago Hu ohsuv i M iim s 
who lb a virv tnmtwoithv authoiltv w is luloiiiud b> 
negroes of tlu fviHtcn f of tliis Ihiri sitiil in ind a 
lieent wiltii In tin lltiluw lyn ( In ot lih nuntlonn the 
lontliiiiaiut ot the ti mitt ion and mhlH iminv minis! 
tlig de lulls Win tl lili In. s b\ who iilnn 
ill othci piluoiiloIoglhtH was ua uitlioi it> on south 
Alt lean Los 11 fauna bllll aliw it would bo inti listing 


to hear his weighty opinion on thi subject if ho hciB 
not already adviitid to ll in bis bonk on di tgons 
Tlm sloiy has so fat been treat'd as i tumor Only 
recently private advlos icached England that in tin 
dtnao And gloomy founts of au island in thi Malty 
Aichlpelago (we believe It is Ceraiu) thin still ex 
1st monsters of a species long believed to bi extinct 
The news first itaehed Ml Alfred Stalker a young 
eollector of natural history specimens who, we umhr 
stand has dono good work for leading museums both 
heio and in Australia Mi Stalker was told that tho 
monsters would be found two days’ march in tin in 
terior and that they lived in wafpr Hi Is sold to 
have postponed his search for them and now tho 
melancholy nows reaches us of his death by drowning 
It la, of course, possible that thn creaturcB aii only 
tapirs Headers of Mr Andrew iAngs whtmsieal nis 
entanglers ’ will remember that he chose Cagayan 
Bulu. one of the roost southerly of the Philippine 
Islands, as the habitat of the mystic and mythic ‘Bar 
baling" It Is to this Island that the explorers In 
his story brought their tods—the giant sloth (ray- 
lodw/ <4 P h te j QBl s, the buayip of Oaatral Australia, 


tin bid tli irii ot 1 /k li Odin tin eggs or (littorals the 
Mil Hid ind so foith Now wi know that tlm mylodoii 
cxislid in times toinpi. itivriy in*nl Toi It has bc<n 
found and tin Dally 1 \pit ah mat out un (\|Hilltlon 
to lnvibtlgiit the niitlu nit ui my nils ign riu 
bunvip untie nppuiutlv on tli iiithniltv of Dm kb y 
tin miivlit who i si a in d 11 mu I’ it I'lu lip a < ntiiry 
igo livid long is a sicngi iiimim | ■ imitixt Airntra 
Inn blnks ami dimbtliss w is tli tutitxpi ot tin in 
MniniiH M ib ItollM lllotit ih Silklil wa ol (iiisim 
still liuci in iihiipluls or Hi liiiimp typi in i\ \iiy 
will Inc < \lst( l in liknii in (<ntiil Austi nt i to 
llllllS finite W Mill till lilt lllill v ol | M 1 Mills still ll 
nil. hut In i land'-hm l i Its liuvi told Ml Andnw 
Uing tlial in wlntcl lllxlits lb In illiull a cie-ltiiM 
ol imnii ism ilili li ugtli Ins bun li ud bn iking up 
thi I i in tin balls I' ill urn tins in Huh Is i dim 
i lulu is mi of tin I Htstniig dlplodot u« tin hkiblnu 
il w lllill Is w II known lo iih iii (Ii IIiiIIhIi Mum UIU 
ol N ilut il lltstuiy 111 ill n- n tbi kiaukius tho 


many hug seipcnts of the Issuer iblda a work 
(ompllfd In tin snikibss Ik I mil ot tin thlitiiiifTl 
Kiitury are doubtbss ilsn nun meinoiiis llngirlng 
Im agi s In thi piimitiM mind Ol thill family is 
tin Hta sirpiut ho hob irmly li iwirti 1 u|inn In 18J1 ny 
William ( lift consei v itor of tin Museum of thi Royal 
(olligi or 8iirg*oiis ot Engl ind This intfun was 
initial*. a Miinntu I lie mammoth Hgim was long 
Iml mythic Its tusks wuc sought lot in Siberia 
but tin whole criatuti remained unknown until lNOi 
wlnn tli© well preserved body ol a mammoth was 
mittid nut of a largi him k ot In on Hu slum of Lake 
Oiiinut and though afteiwaid pattlally ib round by 
PAiks of wolves was dtscovend In its iiillntx by a 
lungocme Ivory huntei and in 180(. fully ixamlmd hy 
Mr Adams Thn wild hunter at g»/i brim* the mam 
moth was the subjoc t of one of I tm Ht Orlset a pic 
tures long in the possession of tin late Sir Tosoph 
Prestwich In his Shoreham home To medlrine tin si 
strange histories are of considerable interist though 
few men of aelanio lielieve In tln> pnaslbliitv of the 
aurvival among us of animals belonging to the pro- 
giaeiai epoch,—Lwioet 
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SOLAR VORTICES AND MAGNETIC FIELDS—II. 


RECENT STUDY OF THE- SUN. 


BY PROF. GEORGE E. HALE. 


I utii ilri nh rifirrul In tin iiiiport mu of apply 
it. in ixtmiii ii !■ il iih mil tin in IIuhN ol tin pli>hli 

t I in 11 ii.. Hu 11 t iputlii ol a uulucy tin study 

I KIM llllvipll I III llllllll till III till I llllll lllll v II IH Ii tn 
tnpLIilt ti uistdiii it K iniy will Ih. Miltl Milt this 
tiiHtoi in it Inti ttli Iih Ills invnlviil kiii Ii dim ovules 
H HIM I tiul Hr I il IS till (ffltt or PIIKHIIII Otl WttVl 

ngth inti tin /itiniii n it Ii ik h< n tliiiilly dm 

i tin iiki ol Itowliinil in in it ilmcx ol | noil total 
ngth in him d t<i lli'd m i| In In istiimi rnli nl 
|M 1 1 1 list o| I grt ul nil Mil IIS Iiiivi iiIhii In < ii (limit- lull 
It tpt t 11 tlht l>|M llllH I I I till lit ll III Olllipy till Jllllll It 

ii tin i ly Inlil iih an illt n linn lit ol tin liltwopi A1 
lough Rowland iikiiI ii long tin ng roiiiuvi grating 
ir IiIh t IiihhIi Htuilj if tin sol it him 111 ti hi tip hello 
nt and It iih imphiMil with IIiIh tnHtiuinuit gnvi ho 
mill a hoI ir Inmg n Hi Hilt tint Ih Invt Htlgatton 
r nun HpotH mil ollii i lie t iII h huh ItnpoHsIblt W( 
HlH Mt> that tvhlh In Ho olist i\ uloiy tho Hpi t IroHtopi 
intluiifiil to bt tiHid uh un attiHHoiv ul Hit (ihstopi 
t tbt tabuiatol} tin pitiI h v-ttt ixtlmugtil mid the 

Itsiopi \t uh tiiipliiynd Hlniplv hh nn mttHHort of 
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giatltig itilid with 14 418 lima to thi iuth I no 
grating liri akH up the light into a btriiH of Hputru 
nlid tin idVB nit teturned tlnougl (lit name nlijitllvr 
wluth liringH tlx npiitiu to u fot ua at a point near 
tin altt lly 1m lining tht grating at a smalt auglt 
tin lmagt of tin BiMitium Ih inudu lo fall ut u imlnt 
Bliglitly to om uldi of th< Hilt and lion lilt photo 
ginphit platt Ik plated fhiia a pint ion of thL ai>e« 

ti urn 17 Ini lit k in Ian gill tin 1 m photograph'd in a 

Htngli opt i Itlnll In Hu walk on auti apnts mnnl rt 
thi photographs art tnki n In tin third uidti of thi 
gliding whirr tlir dlHprraion and it solving povur 
in vt ty high Whin tht spot spirt i uni ia being 
I hotogriipm it only tht light from the (nubia la ad 

mitti d to thi Blit At tin end or thi t xpoaurti tlila 

portion of thi Blit Ih com rid und light from tht 
photoHphin at a point n moved from tlu aiait la ad 
inttted to thi Biit on ilthtr Hldi Ihua tho narrow 
Hpot h]h i frnni Is photogiaphi tl betwetn two BtrlpB of 
HOlar him it rum mud for rntnparlHon 

Iht trlvuitigeH of this rtunhlned form of trltBeope 
and siiectrogriph an longldernhli On ,ii count of 


If tin tompnnenlh of i spot double t were rlrrularly 
polarized In oppoalto direr tIons paaaagt through the 
rhomb Hlintild glvi (wo plant polarized Uattm the 
plant h of polarl/atlnn making an angle of 90 dig with 
toih otIn r IUub In ont position of the Niiol nnt of 
the tompomntH should be photogiaplud alone and by 
turning tht Nitol 90 deg tlila should dlsapptar and 
the other tomponmt conn Into view 
Whin thla Ual was applltd with thi tower telescope, 
In luiii ling the tiue t harm It i of the Hpot doublets 
betuuie appalt ut (Hg IH Ont tu tin othir tom 
puueiit of tin douliltt imild bi cut off at will by rotat 
lng the Nhol pt i daily uh Hi entan had done In the 
laboratory On auount of the unlqtu iharaitur of 
tht /teman ilnublitB, this tiHt alone waa almost auf 
lit lint to prove the exlsteiiu of <i magnetli held In 
NiinspntR But one of the gnat beauties or the Kee- 
man t Hitt Ih 11m many aide d rliaratlti whltb pur 
milled tho test to hi multiplied and exit ndod Prom 
7n mans first experiments It was known for example 
that If thi atungth of tht magnttk field is lnauflltlont 
to tajiaiate tompltlulv the tomiMinints of a doublet 



he him i IriiHi u]h It sit mid uhvlouH that i gnat op 
Kiitunltv foi mlvatm lay ti|an to the invtstlgatcir 

v ho would tnnihliit a long foe ua h|h t trust opt with a 

ongliHiih It It titopi A It would Ih dldliull or in r 
intis uni ussihlt to ut-. tm pliuliigi.ipliv a sufTti it ntly 
mi g Hpiitiiwmpi ittm lit ii ti) tin lulu of in iiiiintu-l 
illy mountis] 11 li hi t jm soiiii fmin of tlutl hlistoia 
t is plutlltV IMl nil tl 

rh town t I hi opt mi Mount Wilson (llg r >l la 
1 Mglltll to P llllll 11-ill tilth pUl(HIHt It t IMIHlhtS is 
intiiln it i I I t li riliailiiig til i ojm of t»n Tut 
nil liu Ill mmntid In i 11\nl ikhIUuii ptdnttd dl 

ntly it tin /mltli Hu lil stopt lulu Ih upland 

this i In a I n lit nit 11 tow r 1 In Id lutli ol* 
Hu ns lintl/i ut tllv tt tlu Ruiuinll of Iht towir 
mil mntligliL is i iiti tnl lido It fioin flu toioiid of 
i til J i t ililt )iliu Illinois Tlu first of tin so tnlr 
ut t i mount d as a mb Mat ami Ih ruistid b) nn 
i in iti ill I \ Ii il ik ilxnil a iKilir i\ln nt miih a 
it ih to unit imt tlu ai pn ut motion of thi nun 
Unix a In mi of Hiinlight tx nlliitid I rum thi ioIik 
tit ml ri i to tlu Hit i ml rnli i in w lilt h Binds It 
■ tl il't li n tnl tluoiigl tin olijtttivi 111 tin 
ill |ilni to fnt li I >w thi olijntlvi un Iiuim if 
In him ihont i ) m In h In tit inn Ur Is fot mid on 
hi hlit >1 i xputiogi ijh it a litlght of about l ftit 
tl i\ tin .inti if tlu Kiounrl Alti r p lasing through 
lu Hilt tin light of in) dt sli. d poittou of the solni 
hum t» m spot fit \auiplt ) tl ninji urtlenl v 

nlo a will about 0 f it tlitp mu itnl in the rnith 
ti nt a t li tm town Unit) ti t finm tin hIU tip dl 
silling ia\s iniountii u t hull olnittisr thnit h 
a hit It tlni | ii'-h Afh r la lag n Uttered pttnllel by 

,hi ihjti live the lays fall upon a Howland plane 


tin gnat UiUkntKH (Id IniheB) of tho mirrors the 
hilght of iho iwl oh tat Hbme the heatid enrth and 
tin use of a virtkal beam thi definition of the solar 
lmagt Ih always brttir than the Snow (horizontal) 
ti It st opt) Another Important advantage Is the marly 
touslunl tempi raturo at tin liottnin of thp well, where 
tin grating Ih plated This ptruilta long (xpoenreM to 
lie glun wlnn nenssarv without danger of sutb dls- 
plmimint* of the H]>ertral llnoa as would bo taused 
Iv txiauiHltm or contraction of thi grating Tho grat 
lng uatnl In thin Hputrograph Is a small one, which 
I hHV* tmpluytd in most of rnv work alnce 1889 but 
Iht iiimaiml Tut nl length of the spectrograph permits 
tin full visual rt solution of tlu grating to he utilized 
in photogi aphit obsorvations Thus it has become 
l oHsililt to photograph tlu widened lines and doublets 
uh writ ns a host of narrow lines most of them due 
to t httnli U compounds which had not previously 
Ik i n ntordel in tho spot apettrum 

lank of time pm vents mu from discussing In thlu 
Uituri the vailous Rtudlrs of sunspot lints carried 
out with this Instrument before thr attempt to detect 
u magnet it held In spots whs undoi taken An ex¬ 
it ntlve catalogue of thoge lines is marly complete, a 
preltmtnaiy map has been IsHUed and a better one la 
In preparation and a mrlm of Investigation! with 
the arc and dectrli furnsto has suggested that the 
strengthening and weakening of certain lines la due 
lo a ieduction In the temperature of the apot vapors 
*t pieaent we arc tono-rnod with the cause of the 
Idrnlng and doubling ot spot lilies and the method 
(f tiHtlng thlR question must now he described 
A Nitol prism was mounted above the slit of the 
spectrograph, and just above this a Frssnel rhomb, 


the edges of the resulting widened line abould be (ir 
cularly polarized tn opi>osi» dmrtlonH Thtm those 
Hues which are widened but not doubled, in spots 
might be expected to shift in position when the Nhol 
is rotated This was found to bo the case Again 
thr lines which constitute thi (lutings of the spectra 
of compounds are not, Jn general, affected by a mug 
notlc field Hume such lines m tho s|>ertruut of a 
sun-spot should not bo shifted when the Niiol is ro¬ 
tated This also was found to be true But a still 
more satisfactoiy test waa suggistid by another labo¬ 
ratory phenomenon When a doublet Ih obmrvod along 
the lines of force, with one of the tomprnenta extin¬ 
guished by the Nitol reversal of the current through 
the magnet should extinguish the visible component 
and eauice tho invisible one to appear In the sun, 
according to our hypothesis reversal of the direction 
of revolution In a vortex should correspond to re 
versa! of tbe current through the coils of a magnet 
Heme the red component of a doublet should appear 
in the spectrum of a vortex rotating in one direction 
the violet component in that of a vortex rotating in 
the reverse direction Fortunately, the appearance 
on opposite sides of tho solar equator of two spot vor 
tices rotating in opposite directions (Kig 4) made this 
test possible The result* were perfectly In accord 
with the hypothesis. 

So far we have bean considering only such pheno¬ 
mena as are observed parallel to the lines of fores of 
a magnetic field; but a spectral line which in each 
(ireumstsnees, appears as a doublet is usually trans¬ 
formed into a triplet when tho observation is made at 
right angles to tbe Uses of torn. Th* circularly polar- 
lied fide ompooonu of tbs depblot giro pfctpo to 
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polailsed component* occupying the same position, 
while another line appear# centrally between them 
The light of this line la also piano polarised, the 
direction of the vibration being parallel to the field 
while the vibrations of the side components are In a 
plane at right angles to the field Thus when a spot 
Is tarried by the solar rotation to a point near the 
limb we might expect the double Urns In Its spectrum 
lu be transformed Into triplets If produtid by a mag 
netlc Held The failure of the central line to appear 
setmed to raise an Important argument against the 
magnetic hypothesis 

At this point the necessity of conducting laboratory 
Investigations In Immediate conjunction with astro 
nomlcal observations Is well Illustrated Fortunately 
cut laboratory wps already well equipped for work of 
tills nature (Tig 7) In anticipation of the posslbll 
Ity that observations of tho 7ttman effect would be 
neided In the Interpretation of solar and Rtellar phi 
nouiena a powerful electromagnet with suitable at 
tessory apparatus had be in provided A brilliant 
spark produced between metallic electrodes In the 
field of the magnet furnished the soune of light As 
many of the double linos in sunspot spectra are due 
to Iron, this metal was selected for the first experl 
incuts I lu sited rum was photographed at various 
angles with the lines of force with a powerful spec 
trogrnph like the one used with the tower telescope 
similarly mounted in an underground chamber 

The difficulty of accounting for the behavior of the 
iron doublets In the sun was removed by these Investl 
gallons It appeals that these lines da not become 
triplets when observed across the lines of force In 
reality they are changed to quadrupleta 01 doublets 
lu which each of the components is a close double 
line In tho magnetic field of sunspots which Is 
much weaker than tho field used In the laboratory 
the closely adjoining lines which constitute the com¬ 
ponents of the doublets cannot be separated Thus 
these sunspot lints should appear double at whatever 
position the siiot muy occupy on the suns surface 

The distance between the components of doublets 
or triplets separated In the magnetic field varies 
greatly for different lines Some exceptional tint a 
are not affected In the least others are meiely widened 
and others are clearly and sometimes greatly sepa 
rated 11 Is the refore Important to compare the wide n 
lng and the separation of lines In a sun spot spectrum 
with tlie eonespondlng phenomena In the magnetic 
field With few exceptions most or which may be 
ae-eminted for by the presence In the spot spectrum 
of closely adjoining lines of other elements the solar 
and laboratory results were found to be In good agree¬ 
ment The following table gives a eomparlson of 
certain lion lines In the spot nnd laboratory 


Warn Length at Spark 

62H14 0 701 

<>10172 0 727 

6102 71 1 270 

6317 96 0 806 


at Hi ark 

-- atHpet 

#1 

0138 0136 

0 144 0118 

0 241 0 262 

0176 0172 


— 0002 
— 0 006 
+ 0011 
— 0 003 


The column headed a A, Spark ’ gives tho distance 
between the components of the lines as observed In 
the laboratory As the strength of the magnetic field 
used In the laboratory was about r 1 times that of 
the spot the quantities obtained by dividing the sepa 
rations In the second column by 61 are given in the 
thlid column These separations are dlreetly com 
parable with the separations of the corresponding 
lines In the spot which are given In the fourth column 
The fifth column shows that the differences between 
the solar and laboratory results are very small As 
the strength of the field In the laboratory was about 
16 000 gausses tho strength of the field In this spot 
would bo about 16 000 — 61=2600 gausses The 
strongest field hitherto measured on onr photographs 
of spot spectra Is about 4500 gausses corresponding 
to a considerably greater separation of the lines 
(Fig 8) 

When a similar comparison was made for various 
lines of titanium and chromium a much legs perfect 
agreement between the spot and laboratory results 
was found It had already been observed that such 
lines as ft of sodium and b of magnesium, which un¬ 
doubtedly represent a much higher level than tho 
great majority of lines In the spot spectrum, are but 
very slightly widened As these lines are strongly 
affected by a magnetic field In the laboratory It ap¬ 
peared evident that tho strength of the field In spots 
must fall off rapidly In passing outward through the 
spot vapors In these circumstances lines of other 
elements which represent levels higher than the aver¬ 
age should show small separations In the magnetic 
field of the spot It aesins probable that In this way 
the lack of perfect agreement between the laboratory 
and solar results observed In the case of titanium and 
chromium ean be accounted tar 

A further Important test was afforded by the welt- 
known phenomenon enempHfled In Prerton'e law Ac¬ 
cording to this law. the distance between the oom- 
penenta of the Unas split np by a magnetic field varies 
V »• wvnUmgth This ws 


found to be true even In the. case of n metal like iron 
the linos of which caunot be grouped Into hi lies if 
the average separation of a suflliknl numltci of IIucb 
worn considered Wo should thcrtfuio expect that tin 
widening of linos hi spots would rapidly dure one lu 
ward the violet and that the separation of spot doub 
lets should diminish In a similar way A study of tin 
spot spectrum shows that this actually occurs 

It soon appeared that the nomul si>ot spectrum 
always contains triple Is as well as doublets (rig M 
These mo less easily recognized biiuutu the presence 
of the central line crowds the components so closely 



Fio 6 

I s ithem op I etc sligrsl c n| i I, ft III, N I JSV* \\ 

* N rMu.ro dim t «li wine cl i m|, i i is f I c tl te Sc *1 
W 3 Northcn «j t el wini, nil r n| nu U of demt lets 
hucl II E 4 H|ot x| ctnm with it Uliomb or Nlcd 
hI witg I, th « II |xi«! t, of Ivilkt* 

together that they arc not readily separated with the 
resolving power available As these triplets are photo 
graphed even when the spot Is vc ry near the middle 
of the sun It is evident that the spot nlw iya sends 
out light which makes i considerable nnglo with the 
lines of force In a normal triplet the central Urn Is 
of twice the tntenstty of the side components when 
observed at right angles to tlm lines of foicc and 
disappears altogether when obs* rvml parallel to the 
lines or forte Thus by determining tho relative In 
tensities of the central and side ltn a of such a triplet 
the angle between the lines of fotco and the line of 
vlMion can bo obtained In the case of sun simts the 
data at present available are not sufficient for tho 
nccuiatc determination of this angle, hut It seems to 
11c between 30 deg and 60 deg when the sjmt Ib mar 
the center of the sun On the hypothesis that the 
magnetic field is produced by the spot vortex tt wonlt 
then follow that the nxla of the vortex instead of 

Doublet t <BB0 71 Triplet 4 nan#-1 


FiO 8 

iron doublet (4 8401 r 8) and triple t (4 8KB 71) In two spot «i wtr t, 
(bowing 6dd ttrocigtiui of MW cukI 4000 kcuiwks n,pec-tln ly 

being radiant as wo at fliat assumed makes an angle 
of much less than 90 deg with the surface of the 
photosphere. 

The time at my dtsposal permits me to describe 
briefly, only a few other phases of this Investigation 
In the laboratory the central line of triplets Is i>olar 
lied In a plane parallel to the magnetic field Hence 
If the light Is passed through a Nlcol prism used 
without a rhomb, It should be possible to extinguish 
this line at certain positions of the Nlcol in which 
case a spot triplet would appear as a doublet This 
test hss also been applied to tbe spot triplet* with 
the expected result In fact, this method supplies a 
convenient means of recognising close triplets the 
components of which are too closely crowded to be 
seen separately before tbs central 11ns Is oat out In¬ 


die eel ions have also be tn obtained of whHt mu> |n\< 
to be unequal loUtlon el th pi ini ot polai 1/atluu ut 
this initial line In din lit | uts >f spots The 
gradual ekileahi 111 tl si i I» Mi I th 11 Id ft ini the 
umbra to Iho mite i limit t tl i iiimbia Ins been 
si tulle el and magnet 1 fl lei h «\ b n d (c ted on 
the Hun s dlhk In c rtam if, is t 11 cf him spots 
It ih evident that mam n « i hi f th subjee t 
lie like Iv to Ih developed In Hi rut n sp eltllv If 
larger Images of the suit util nior i » ifil i din 
Mn| Ine ui ill] lived In tlilh mu lien It m iv Ih 
stale el I lull n tower tele mope »r I o f I lo u! 1 iiglh 
lo lx us d on V uni Wilson with i ape Hogiuph of 7^ 
feel focal length Is now und ■ ceustiu f 1cm I Ills 
will give i foe el Image e>| th him ibout It Inc las In 
dlamel r In which small s|oth us well us lutge ones 
ran he si lell cl 

Altli iiigti It now teems to be demonstrated that 
sun spots ii | tn v >i 11 s JuclMii nt sliculd be 
• « r\ d i t tl veil IH II rl s will h hiv been 
alv m el I > i ill 1 i Ih n tit.ii M ray of the 
lrsuits 1 hiv disc lib el ipp iir fivirtblr tn ] melon s 
hulai theory but II hi ms t> b c| posed by tho 1m 
loitnnl Inve silk itlons of 1 ve tsli d who h is found that 
tin metallic vaicr In sun hints How radially out vard 
from I he uinhi \ p nolle 1 t i Ih photeapli n The fur 
tlier de vein) me nt of rvcraluds werk mil the eon 
tinned Btuely of sol ir voitl s ami inngmtli fields 
should soon pumlt a trustworthy tliroty of sunspots 
to be formulate d 

It Is evident thit th rai Id leewaso upwaid of 
tho sir ngLh of the field In RpntH would prevent this 
field from hiving an ni pr e lnhli inline nee on (he 
high! i hoIii atmos|hu At Mu distinct of the 
earth as Schuster ha sliocn the combined niugnotle 
(feet nf several spots nil assumed to be of the same 
lolarllv and having no sue li raplil d iiiohi In fltld 
strength nt high r levels as Is icltnlly observed would 
hr altoge tin r Incompetent to ice mint for terrestrial 
magnetic stoimu 

In concluding 1 wish to xireuR inv appreciation 
if llu assist nil I hnve tee ilyeil fiom inv colleagues 
nt Mount Wilson I nm pnrtle ularly Inde bte d to Messrs 
Adams niltrman King Me liola unel St lohn for aid 
In connection with the present Inv stlgation 


GEESE THAT CROW ON TREES. 

Ill) bnrnne I or bcnncli goose ( llm/ita hi mule) 
is a seen fowl which rests and breiilH on the coasts and 
Islands of Is III lie lUlsphe re s be 1 we in 10 and SO dc greets 
ot north latitude nnd ap|s urs In great flocks In the 
liable and North seas In siting hiiiI autumn In the 
Middle Ag s this bild was (inserted lo Ih a vegetable 
produet This nbsuid fable Is of nrtental origin It 
first nppovied In Furope In the Otia lnijiertallu or 

Idle Hours written by Ornate of Tilbury about the 
year 1-11 f.ervaso asserts that is rale le goose are 
not hntrhed train eggs hut grow on trees snd describes 
a variety of willow grow tug on the shore of Kent 
r ar lavershaiu Ahlie v wlilili pi miners knots that 
cl whip Into gee tie The blids hang suspended by 
Hull bills until they rniiK to life and then drop off 
nud plunge Into the wi Ilencr the flesh of the 
Ixi nl< lo goose was eatin fir«ly In lent for mutinies 
und even after the Huteh tiavelrr Citdr Vera In 1690 
etcsirllxd the breeding plans of the birds which he 
had dlscoveied In Spltzbergen According to another 
ftblc which wns leltenteel with equal iierslstency 
and which has given this much maligned bird Its 
popular name It pushed Its cailv life tn the form of 
n cInl|>od mollusk the goose mussel or duck barnacle 
(Trpon anotifna) which clings In vast nunibern to 
the bottoms of shfim nnd greatly diminishes tbetr 
speed 

A not* In iho tier tile Ian rofois to Homo toots on 
cUctilL rolling mills earned out by Mr Fuppe who 
has recently published r suits ot ace urate electrical 
measurements he has made nn six e Irctrlrall) driven 
lolling mills lie arrived at these re Milts by obscrv 
lug the energy given out nt the mill incl the spoed 
cf rotation and by tlilH nu ans bv also taking into 
account tbe copper and no lend losses he wns able 
to calculate ihc useiul work pcifnrmcd The Infill 
rncc oi temperature on the resist rare of the mnicilai 
1" exhibited by the tncienso of th latter as th htllot 
ends Large rolls require more eneigv with n snmll 
he Ight of rollet than do small rolls with a largo 
height ot roll I he strength or llic material has no 
influence on tho energy consumption hut this intter 
Ih increased from the Tact that the I aider the mnteiial 
the lower tho temperature at which It must he worked 
A drop in temperature of 70 deg muses nn increase 
tn the energy consumption amount im, lo Is tween 20 
and 20 per cent lhe spread of the materlil in a 
horizontal direction has a dtsadvantaR mis effect on 
tlw energy required With a small ni mher of posses 
tbe aggregate load on the motor is only from one 
quarter to ono-urth of its total capacity but this 1s 
much more when then an many passes and tho 
billets are wide 
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HALLEY S COME T1/ 

BY FAR THE MOST INTERESTING OF THE PERIODIC COMETS. 

BY GEORGE F. CHAMBERS, F.R.A.S. 


I’m comet known is llilbv i 111:1 > lx i< guided is 
LiV tat the Mill t lull 1 link III ill III null It) IImill il 
in lilbtmv unit tin win tin r looked at I mm Hu at 1 nit 
l«>lnl il III 1 ti k f f n tn 111 ul tin nxli mu 11111 mil hav 
111 k Hk ml I" lln position wlmli II his nmipli il 1I111 
iiik 1111 iiv uiiliirliH in Hu tmlilii nit nil mil ir Ilki lv 
ilhii In ihiiii) dm Ink tin yi it I iin II will lx wuitli 
wlnli Innvliw Its mini In m mu 1I1 lull 

A law > 1 in h nrti r tin iiiIvi lit til thi i • li hr ill il ( oini f 
nt ItiSO Hil I Niwliin pit 111 lull. (I li I h 1 iMifli milking 
Prlnctpla In wlilili hi lltsl pit mitigateil lln Ihenry 
of (liiiMtiillini uni iipllnl 11 tn tli iirhtt of tint 
(inriil Hi \pliiliu «l tli 1111 tlinl nl il l 1 min Ink' hy 
K< min lilml i miniliu 1 Ion tin vihIIiI. ixntlnii nl tin path 
ul the (ohm t iml Invited mdiunoim 1 c to epply thmo 
pilintplis In tin 1 unlit a in in old m (inn nl I hi 111 
III ioiiHlili 11 (I Unit it w ih viiy pmbllili that snmi 
innintH might nion in iliinKiilnl • lllpxix wlilih m ir 
pt rlln lion would hi 11 1 1 v lx cliHttiiKiii*.li il>li riont parii 
bolus and In 1 vi 11 thiniklil Hint Hi mint t null t ol 
ItiNO might In moving In 1111 Illp 1 tin ill.nit nl which 
would (xrupv iilniiil 1 Jims llnlliv tin whose ix 
trtlmiH t hi jiiihlli lit Inn of tin l’riiu iplu wax In great 
mi aim re dm lor In him tin I ilxir and < xpi nsi ot Its 
puliluntlcin) nl 8 n took thin vli w Althoiikh w< now 
know tint tin pi 1 iml nl that (omit Ih tin uniml hv 
thnuHimiH ot vi ox 11 till v h 111 vi xtikuHons win nut 
without Kood tiiilt roi tln\ 111 v li xiild to have drawn 
him Into a avxti mitli stuilv nt i Hint 11 v nihitn wlilih 
1 nihd ns mi shill hooii s ( In a I imniis and 11 murk- 
nbh ptidli Mon Hi undtrtook to investlgati tho 
num moots of a Ihim niinthi 1 ot lomitx incvtously 
riKntdid with tin vim ol tscut lining whether my, 
and if so wlilih or I It 111 hnd tppi mil to It llmv the 
snine | nth ( an till Invrsttg ilton soon show id Hint thn 
orhtta id tin iomit of till and Ititii win alnillti to 
• aih ollii 1 and xlnnln In Iml tn that nl tin toiml ol 
ibhj si. 11 hy Inins* It 

On August • Hi l* s K’lliliwti i il *, isslstnnt lit tho 
Itoynl Olisi rvilmv (||i 1 nw It h dlsravcml iionut A 
fiw d lys Int.r tin ill ntu ti r ul flit In ail w is about J 
mln of nrt and il I1111I 1 mil d< g Imik On August 
JlNt Mm I til h id Inioni to dig li iir I Innt,tu tl a nb 
suvatlons Hum not to hnvo nxtindid lx vond Septom 
her‘lib whm tin In ad hnl hiioim nti hlul mil wus 
Miunh vIslbli In tin twlllklil lltlky hlttiHiIf how 
iur saw It 1 dii 1 it, r i'hnrd nt 1 'irls found thi 
(ohmI on \iikMHt Jtitli tin huid HhlnitiR is n star ol 
nuRiittudi . On August J'lth thi lull whs curvtcl 
tin coniHVlty hi Ink on lln umt shh On htptenibei 
llth tin hi id w is no lontiixid Hint it wits only wiili 
diffluilty thnl 11 luminous point iiiuld bo pireolvul 
I’ll arils IhhI olixi 1 \ at Inn was mi September lJtk 
lit vi Hus it Danl/lg says thnt tin lomit w is bright at 
the 1 ml nt Aiikiist mid muld In Hun nil night with a 
till from U di g to in ib k Imik In lain tibsiopisn 
iiik lilts ul an ov.it or kihlnxis foini w is uiriHinnlly no 
tbul II wax llso re mirk,el tint on tinny nuiislons 
the dim lion or tin till w is not i\u fit fin 111 Ih, sun 
as I* Aplnn s nlihin it inns ol 1 11 lln uinnls sugkistul 
I Ik most iimiikihh ol lln nntins tmntluind hv 
tli u Hus was lln iMsiinu nl a liimlin us in 01 xu 
tor thrown out from tin 11m b ns Into tilt tnll lli hns 
h It In hind 1 pb tun ul Oils 

Ihis nn w iv IH si nntiit about Si pti mix 1 xih mil 
ivtn making it iv allow inn loi lln \ iknm s ol t hi 
nstinnnniliiil mists ol ttu 171 h iititiirv It is Impussl 
hb to doubt tint vnme sort ul ia> of Itglit was tlunwn 
mil ttuni thi In id of lln 1 until and wi shall preH 
i nl l\ hm that tin sum thing hnppi tn d in IM r The 
(mm t ul 10, sums in him Ix• 11 mi> nun illy ub 
1 mil by ill I hi pi Im Ip il a tinnoimrs or the time 
and imonk thus who ban lift Ixlimd Itiim observe 
llms wi tlinl lln iiinlllii nanns uf hire h of Tclp/lg 
and Mnnlaimil nt Pirltili mil II11 liss familial names 
ul /liniiii inuinit of \iiiiml)i ik tntl I'mrt uf louton 

II illi \ miking usi nr I liniisb ul s ohm 1 vat Ions 
1 lli ul Hid pn iIhiIIi ill tin Ills of the i nun I In nuord 
mu with Hu mliv lild di wn b> Newton mid having 

I n di ti 1 mintd bv tin su 1111 nuthods tin mbits ot tin 
( orcii Is id 1 It and HOi m w is Inmndl Hi Iv struik 
lv Hull slnillirltj nnd susiulul Irom (hi Ilki situ 
niton nt tluli plants and pi rlln lions that the uimets 
wlilih i] |x 11,d in the vims 1 >11 li 07 and HSJ wer, 
nil I tul He Sinn 1 oimt Hi it had math thru* revolt! 
limn tn Its illlplhal mbit Ibis supposition Implttd 
Hi it tin uuiulb period was onuwlnre about 7 H j 
m ns 1 In m win nivuilubss two die unistnnus 
wlilili might lx suppoHul to outr sotm dlBhulty Inas 

< 11 , SI I, r th 1 II IN Klmt 1 \ I Id f r Hi in ml 

II nl r, It, < 1 in I l tuilulx ih I UAH Oxford at till 

ClnrimUn Inns t MlO 


iiiinh as 11 opinieii tlmt 1 p, mtirvils Ixtwun the 
MiuiHsivi ii 1 111 us win not ptulsily uptnl md that 
Hu im 1 itt ilton ol tin mbit wis not, xiu Hv tin nanu In 
1 nh (Avi llilhv how, vi r with t digit, of an 
k ■( Hy wlilili (onstdi ring tin at it, or knuwlidke at 
1 ii linn i innot Iml to ixuli iimpmlillid udmliatlon 
(disiivul that II wuh imtu 1 a 1 to iiipimsc thnt thi sum 
ihiisib wlilili (llslutlxd tin plan, taiy molintiH would 
I KiwIs, ut on Kiiiuts In othit woids thnt the at 
tiaitloa nl III, planets liilkbt In ixpulul to (x,l(lve 
turn, disturb ng inllti,mi 011 tin motions of ronnts 
lln ills, ri ii in, I h iltiutlv pnlnlid mil 111 Hu mbits ot 
th thru (iiimts Just imntlonul niul, llalbv hesltnl, 
toi Honu Him ns to tin It Id, utitv and In tils no mot r 
on (omits publish, d tn 17tt> In only as It wen hlntul 

I la fit pti tons 1 v< iituiill} howivir lit bunmc muih 
■nun (onllibnt this appears to hav« bun thi tcsult 
<• bis luvi Ukationa is to tin prolmlih Inlltunce of thr 
pl in, t lupllu II, found that lxtw*en I<i«7 and KiSJ 
ttu (omit hnd passed so n, ir lupllu that Its vdodty 
in Its (rbit must Imvu bom condihrnbly iiugini ntul 
Hid Its |h 1 Iml ioii8if|iMl tlj Hhoitinid Ih was llieri 
tori Indui d to fin 1I1 I lib 11 turn thou! Hu <nd of 

I I s m tli hikinntng ot 17 > Ilnillv wliiti In luid 

III it 1111 d tiiB labois In thus plnintlvdv vviotc ou tin 
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subjict Wh tdon If it Rhould return according 
lo mu pi ul ti t ion nlxiul tin year 17 >8 tmpaitnl pus 
t illy will not tdusi to aiknowkdgo that this wus Hist 
disuiveud bv an Lngllslininn On this Hind Judld 
< ubty Kinarkid as follows 'Nor has posterity at 
leinpud to dtpilvc him of the honors which woro hts 
dm Ills dlseovcry forms an ejxxh and an Important 
one In flu hlstoiy of astronomy Ills rah ulal ions 
must hive b n l.tlmrioun In tin ixtnme He asmires 
us lilms, II Huy wen prodigiously long and trouble- 
inme but the /(nl which Induced such an umount of 
ivirtion wan will rewarded by the final result ’ 
Hnlhv h first formal announcement of his expeda 
tluiis (unuiiilng his conn t appears to have bun in the 
paper pi(xitiled to th( Itojal Boelety In which the fol 
lowing pmoMgo (In Latin) occurs Now many things 
had mi to In lit vi thnt flu Comet of the y«ai 1 r >81 ob- 
Ml! Mil by Apt.ui ts the same as that which In the 
year Itt»7 was deawrlbed bv Kepler and Lnngonum 
tanus nnd whnli I saw and observed myself at Its re¬ 
turn In 11 u All the denuntH agree exupt that there 
ts an Inequality In the time of revolution, but this is 
not so gnnt Ituit It cannot be attrlbulid lo physical 
minus I*or ,xanipli tin motion of Batura Is so dis 
turbui by olh«i pl nuts and espeolslly by Jupiter 
thnt this |k rtodli time Is umertain to the extent of 
ri vi ml dnyv Ilow much more liable to such pirturba 
lions is a comet which n i ode* to a distance nearly four 
linns grc.itu than Saturn and a slight Increase In 
whose vdodty tould change ltaorbit fiom an ellipse to 
jiatabola' I he Identity of these cpmita Is eonflrmed 
bv the fact that In the luimutr of the year HOB a 
unnet was seen wlilih jiassed In a retrograde direc 
tlun between the Kartb and the Bun, In nearly tho 
aame manner, snd although It was not observed 
astronomically yet from its period and path, I In¬ 
fer that It was the same comet as that ol the years 


1 r dl 1<>07 and 1 6Sj r may, therefore with eon 
lidime piutirt Its return In the ynr 1758 If tills 
pndhtinn be lulfllhd tin re ib 110 reason to doubt 
th it thi othrr (omits will rdurn 

Hilley dtul In Ul. and was burled in the Cliuith 
yaid it St Mnguits Lu not fat from Qrunwlih 
uud il him tat ly tlW) bun aniioumul (hit the 
Admtinlty hnvi duldtd to repair bis tomb ut tilt 
public expense no disundants of hiv bdng known 
lhi otlglnnl lop stab with an lnsirlptlon wus Ilk 
ktllv liniovul lo (lie Hreenwkh Obsuvalorv In 1SR4 
lit us luijx bat II will lx now ri stm ul m n m w urn 
with Hu miglntl lilac ilpitmi pul in pi« t 

Ax years lollul on nod 17 >K biknn to draw near 
astnmoim ix iml 111 illy recalled llilbys piulldlon 
and tluiuklil II wmlb wink to rely upon It In making 
pi 1 par it Ions In Teuive th( lomit Ike bnueh 
aidronniuir (litinut was thi man who took Hi, nut 
tir most Biliously In hand tin imixitlant quest Ion bt 
ing to avurttill the extent or the |ieiturtmtious of thi 
u tails mbit tiki ly to Ix bioiiklit ubuiit bv (lu m 
llu(tin ol lupin 1 and Bituin 1 hi hlstoiy ol tlu 
blips taken iannul lx lx ttu eksrrlb, d than I 11 tho 
words ol Mind II wing devlsul n mi thod which ap 
jieaird to possess all nudful act uiary be (omnnuud 
In (onjunotlon with thi ubbtatul IjiIhikI. and a 
ltdy Midnmt Txpmte the Imminso mass of inloulA 
Hons tiquiKile lor lln (ompliti attalnmuit ol his 
objul It w is tiu«ieniy toiompnti tin illstnuu of 
‘hi count tram tin disturbing plam ts Jupiter and 
Huturii not mly limn It 8J whin It was last observed 
but fut tin piivioiiH ri volution 01 for a spate of 
moit Hum I 0 yiaiH this of Itself was a most 
lalMirimiH Iiiimiuihh but thi tune 11 ding pnit of tin 
woik wlli 11 tin dlHtinblug run( of mill pltmt was 
required In Ibis long ihiIihI involved modi giuitii 
and nion IntinaU i ill illations 1 ulandi mluutily 
disuiUs tli, pl in adopted foi blx months tbiy com 
puled from morning to night with but little inter 
nilsnhtt ivm ss he si it,s at iiiiHfs and h, men 
lions is one result of Ibis maid nous attention to the 
work that he inDtiailtd in illness wlilili reninlnul 
upon him dm lug tin ri s( or bis 111, Mudauu 

lap Hites nssistanu is Raid lo hav, Ih en so liupotlanl 
that wit limit it they would bnnllv Imvi completed 11n 
uivtHlIgallon lx Tote the comet nnpinand How 
1 vi 1 bv dint of Hmsi 1 xtinordtnuiv cxirtlons the 
enkulallotis wm biought to a dovi 
On November 14th 17 S ( Inlmnl innoumed In a 
Isp,r nddiissul lo the Academy ol bikinis at Paris, 
that bv thi Inllui uu of luplt,r Hi comet would be 
i,(aided MK days und thnt to this must b, nd,led 100 
davs dui to Batura bo that thi total retardation 
would lx* blK days or about JO months On this 
basis lit pndhled April 1J 17 r >'» ns the dat, or the 
raining pirllitllon passage lie did thin how 1 vur, 
with a slight resuvatlon bunuse having negluted 
Rome small quantities in the calculations he thought 
thnl the date named might be wrong by a month 
ilth, 1 way When rinlrnut s ranclUHtann became 
generally known the astronomers of kurupe were 
sexin on the qiii viv and sevnal or them carried out 
a ptolongcd wall It ot the lunve.ua which In Metwlers 
ease extendi el ovei I he whole of tlio year 17 r iS It 
was not destined howivu that a professional nntro- 
nornci should lx Hie first In detect the comet on its 
anticipated letum that honor wax tostrved for an 
amaleui student of nutur, said to havo been a farmer 
by occupation name d l'allt/sch Hying at Prohlls 
mar Dresden who saw It on the night of Christ mas 
dav 17VI with a teles,ope of 8 fut foeiin Some 
curious misstatements respecting this man have been 
widely circulated and perhaps even to this day may 
be considered as still in ciieulatjon Uaron di Stoth, 
who was personally acquainted with the man, has lift 
on record sonio Interesting particulars relating to 
him kartiur though he was, he v\as a diligent 
stud,nt of astronomy, was possessed ol a strong 
sight, and was In the habit of scrutinizing the 
henvens with the naked eye whkh may pprhapn have 
given rise to the statement that he found Halley's 
Cornet with tho naked eye at a time when the profes¬ 
sional astronomers were vainly searching for It with 
their telescopes The tlrst man of note to And the 
comet appears to have been Messier, who caught it 111 
had weather on January 21st and observed It regular 
ly for three weeks It seems thnt Delisle, then Di¬ 
rector of the Observatory of Puis, would not allow 
Messier (who was his assistant) to disclose the fact 
of his discovery, and he remained the only pro f essed 
astronomer who atw the comet before It beca m e to* 
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to the sun's rays at lta perihelion passage. Lot us 
hope that Hind's remark on this Incident a 111 remalu 
true; “Such a dleereditable and selfish concealment 
of an Interesting discovery Is not likely to sully again 
the annals of Astronomy” This strange conduct of 
Del isle's carried Us own punishment, for when Mes- 
Bler’s observations sere afterward published some 
members of the French Academy treated them aa 
forgeries, but theie appears to have been no sufficient 
ground for this imputation, and it was eventually 
withdrawn. It remains to be addnd that the comet 
passed Its perihelion on March 12th. 1769—Just with¬ 
in the limits assigned by Clniniut. Aftei thnt. it was 
seen throughout Eurupe during April and May, al 
though to the best advantage only In the Southern 
Hemisphere. On May r.lh It had a tail 47 deg long 
Previous In the return of the comet In 1835, num- 
eious preparations were made to tccclve It 
The great progress which had been made Blnec 
1769 In toleHcnpea and methods or observation, paper 
lally under the Inspiration of the two Horn beta. Sir 
William and Sir John, and nlso In mathematics ap¬ 
plied to ccletdlal motions by men like Laplnre, i^. 
lande, La Orango, and other eminent foreigners, 
rendered the study of the movements of this iomet, 
both visually when the time «anie to see It, and 
niatheniulteally, before that tttiie, a problem of great 
IntercHt As long before the .\pcctcd return of tin 
comet aa 1S17 the Arudeniy <>l Silences nf Turin of 
lered a in 1/e. open to astmnonu-is of nil naliona. foi 
an Kssny on the perturbations undergone by tin 
comol since 17.19. Baron Dnmcifs.nii of f»ni(- i-aiued 
the prlsn, and Ills essay wns published In l8Jo In the 
Mt-molia ol the Turin Academy, vol \\lv The 
iollowlDK outline of the research.* u! Damolseaii and 
olheis Is epitomised from llinds slab ment of them 
After enlrulatmg the effects ot the attraction or 
the huger planets he fixed Novembc r 1th, 1 s 51, at 8 
P M. Parts MT, ns the moment of the comet’s 
perihelion iwissnge After DamolM-uu. another French 
man, I'mint de 1’ontoioulant, took up the mat 
ter. more or less on the same Hnea us Damnlscnu. 
with the result thnt his dute for the |s rlholton was 
rather mere than a week later than Damolse-nn’s, or 
to be exact, lie fixed the perihelion Tat November 12th, 
at 17'*. Paris MT The Investigations both of Dam 
olseiui and Ponlecoiilant wc*re In a nonw dcfoi tlve »s*- 
enuse ImiIIi of them had omitted to lake account ot 
certain of the planets whose Influence counted foi 
something Accordingly a Herman computer Itoscn 
be rger of Halle, stented on a new and iudciH-ndent 
investigation Daiiiolsenti and PontOeuul.uit had 
neither of them attached sufficient importance to the 
actual ellipse described by the comet tn 1769 As 
1719 was the slat ting point from which to determine 
lllo piobnbilitlcs of 18.16, It wus Important to obtain 
the most accurate knowledge possible ol the eoiidl 
tlon of things In 1769 Huac-ubeiger thought thnt he 
ought to go much further back than either nanuiis.nu 
or PontAeoiiiant had done, and that It would be im- 
ixmslblo to niuke a trustworthy prediction lor tx:!5 
unless he began as far back as 1IIS2, nnd computed 
the perturbation Is*tween 1682 and 1759. Hnd so led 
up tn 1836. 

In tierfomilng his task Rosenberger took nceount 
not only of the Influence of the great planets Jupiter, 
Patuin, nnd Urnnua, but also of the smaller Influence 
exerted by Venus, the Earth, anci Mars, with some 
ullb..»..n> also lor Kncke's supposed Resisting Mod 
lum us affecting bis (Eukt-'s) Comet Omitting In 
the first lnstaneu any allowance for a Reflating Med¬ 
ium Rcmenberger named November 11th, at Oh. Paris 
MT, for the comet's perlhe ,, on passage If an 
allowance supi>oaed to be appropriate were made for a 
Resisting Medium the perihelion would fall about a 
week earlier or on November 3d at 196 Paris MT 
The actual effects on the comet's motion nserlticd to 
the smaller planets were as follows: the Earth 16 2 3 
days, Venus about 5I 3 days, and Mcreury and Mars 
together nenrly 1 day By these iiertuds of time 
(namely, about 22 days) added together. Unsenberger 
considered that the comet's return would be hastened 
'•Professor ltosenbarger's Investigation Is remarkable 
for Its extraordinary completeness, for the pains taken 
to lnrtude every possible source of perturbation, 
without regard to the numerical labor, and for the 
masterly manner in which the whole ot the vast 
work was conducted ” 

Rosenberger, however, had a competitor In his own 
country. Lehmann thought there was room for 
another discussion of the elements and disturbances 
of the orbit of Halley's romet, and though hta labors 
were not tn some respects as meritorious as Rosen* 
berger's they have a merit of their own. Inasmuch 
as Lehmann took the year 1607 as his starting- 
point Oh this basis be fixed November 26th for the 
perihelion passage, which was a date a fortnight later 
than PontAeouhint’s and three weeks later than 

Damols oaa’s. * _ 

♦The distracting effect of planetary perturtwtlons os the 
BMVeisctots of comets l« show# by the fact tbs* whetess the 
Interval between the perihelion psoases of nailer's comet in 
tMI tod 1010 Is to be set down »t 7« »<•» 0)4 months 


Aa early as December, 18B4. astronomers began to 
dtmt their telescopes to that part of the heavens 
where It was supposed that the comet would be first 
seen Gibers had thrown out suggestions llmt It 
might be possible to find the comet between Deremliei, 
1834 and April. 1835, notwithstanding that tin perlh.- 
lion iiassoge would not take place (111 ninny mouths 
later Gibers' suggestion was largely aited upon, 
for It applied to the constellations Auriga and Taurus 
which were very favorably placed for observation In 
Northern anil Central Kuroiai, while Sir John llerailiel 
at the Cain- employiit tils grant reflector ulhO In aweeje 
ing for the anxiously < xpested body But all the°e 
early efforts were wasted 

It was not until the morning of August 6th that 
the first view of the comet was obtulned, and tin 
fortunate man was Dumouchel, director of the Collcglo 
ttomauu Obsci vntorj .it Home, using a pnwnful tel, 
seoi>e In n splendid <lunate The .nnic ( was tlon 
to the tompiilcd pliue wlihh was mm { 'Inurl it 
waa a faint, misty object, discernible with dlffliulty, 
nnd moonlight and unfavorable wt-nMi.-r duilng the 
next following days delayed the comet's discovery 
olaewhere. Howevei, on August 21st W Struve found 
It with the grant telescope at Dorpat, and during the 
following week it was se< n at all the prim lp.il English 
and Continental observatories The Doipat observe! 
tloua hhuw.d thnt Rosenberger's piedleted plnee was 
only seven minutes of nr. wrong in R A and 17 
minutes tn Detllnatlon The at this error was 

to retard the peilhellon passage till November 16th. 
or five iluya filler than the ep.Mh fixed upon by ltos.-n- 
Isrgei Duilng the first three weeks of Hcpleiiibor 
the toinel'a brightness gradually 1m reused, and on 
the J'id It uat seen with the naked eye by Hlruve 
and Oil the following day with the nnked eye by Kaiser 
at Lcyd.u though It wus not bufflelently blight to 
uttrrnt gen. ml notice ti'l (he end of the month A 
tall was Hist st.ii on September 24tli, and during Oeto 
tier the tnmet wiih inoie or less c ntisph nous, hut oh 
seivers differed v.iv nu eh III their eatlmnteR of the 
nmxiniuni length of th< tall The average «f the 
catmint< -> would seem to have bis-n from 20 deg to 
26 deg, though one observei did put it at 30 deg 
The (uniot was lost to vli w about he time of pci ihe 
lion passage disappearing below the N W horl/on, 
nnd having, a.folding to moat a.founts, lout Its tall 
before tin. millet Itself was lead to view After the 
lierlhelloti p.issnge the .otnet was again observed al 
worn. <«f the south, rn observatoiies of Euro|M> and at 
the Cap. ot Good Hope fioui lbs ember 3llth to the 
m l.lil I. of May, 1816. 

Hmytli s ohseivnlinns deserve to he limited Und. r 
the dates of O.toiler 10th awl 11th he wrote 
'October tilth The Comet In this evening’s exam¬ 
ination presented nn ex I inordinary phenomenon The 
brush Ian. or glentn ol light, before mention.d. was 
.lenrly jxii.-ptlhle Issuing from the nucleus, whhli 
was now a limit 17 He. owls In dhunetci and shontlng 
Into the (omn. the glances at timea living iv.rv 
htiong, nnd ol ii dlffeient aspect from the other pans 
ol the luminosity On viewing this appenrame It 
was impossible not to recall the strange drawing of 
tho ‘luminous sector’ w hlc li is given by Hevellus In 
his 'Annus Cllmncteilens' as the representation ul 
Halley's Cornel In 1682 nnd which had been e onsldered 
aa u distortion 

"October Jltli The tall was lnfi .xslng in lengtb 
and brightness, nnd, whnt was raoBt r< uinrknbl. In 
the opimstte direction to It there proecssled from the¬ 
coma neross the nucleus a luminous band or luelcl 
sector more thun 60 sec or 7ti set In length and about 
25 sec brand, with 2 obtuse angled rays, the nucleus 
being Us central point The light of thin singular 
object was more brilliant than the olher parts ol the 
nebulosity and ronslderably more so than tho tail. It 
was therefore munzlngly distinct On applying as 
much magnifying power rs II would bear, the nucleus 
appeared to be rather gibbous than perfectly round 
but with the btrango sector impinging It wns a dues 
tlon of dtfllriilty.” 

The- observations made at the (’ape- of Good Hope 
by Mac tear disclose ci remarkable succession of 
phenomena, Though I he perihelion passagt took 
place cm November 15th, 1S36, Mnclear did not begin 
to see tbt comet, or at nny rate to record what he 
saw, till January 241 h. 18'16 He says that the altera 
tlon of form which had taken place between the begin 
nlng of November and tills dato, during which inter 
val the comet had been lost In th« Bun’s rays, was 
"remarkable’’ and he goes on ns follows. 

"January 24th. To tho naked eye It was as bright 
as a star of the 2.3 or third magnitude: there was 
no tall. In the 14 feet reflector, It presented an 
opaque, circular, planetary disc, tolerably well defined, 
encompassed by a delicately bright coma or halo, 
which was likewise circular, 

“Crossing the disc in a direction not deviating much 
from parallelism with the equator, appeared an ob- 


ttbo abort vet on record). In 1*22 sad 1301 It wu» 71* venr* 
2 months (the longest on record, the next langret hiving 
bn* 1006 and Uttj. 


long, elliptic al body, distinguished from the rest of 
tho disc by Its superior white mss. and a semblance 
ot grentei density The cll.nn. tei nt the- disc meas¬ 
ured 2 min 11 sec , of the coma, S null 12 set 

'On the 2 r .lli, the lire alarm ol the picculfng limb 

ot the ionic!ary disc wsh puiti.ul ulv .. Its 

dimensions wen* liu leased, the elongiil.il pot tlon was 
belt, r niark.d, and ltb Billowing end was brighter 
than tho prec c-dlng 

"On the Jbtli, the linln Intel diminished, .end the 
dimensions ol the disc, m liodj, as 11 should now Is 
railed, were tiiiflici intrc.is.il A spot lik< a mu I. us 
..mid be mi idniiallv He. u 111 the brlghtel .lid of In. 
oblong pin I lull 

‘Ou the 28th the halo or .ulna hnd vanished The 
nu. l>u. was distil), t lik> a fntnt small Will til th< 
following end ol lb. oblong poll ion The dim. n 
Mom. of the bo.lv li.id anally iimeii,. d while Ihe 
intensity or Its light Imd pioimiti.mai.lv diminished 
I be g< neial (iiitliiu ol tli. <om. tire tmdv hi emeil 
approximating to ,i p.iMboln miv. the pie. .cling 
end ot which might Is- l. pi. sente cl liv conniving the 
tall, as him n Ik lore the pciihc-litm passage abruptly 
separated Irani the head, leaving n suint.-cl or ragged 
outline The oblong potfion with the nucleus 
resenihl.il u small loinct liulosed in Hu boelv of a 
larger one 

“f)n the 'Kith th. iHKly waB Inlll.-l more elongated 
A line drawn ttansvetselv thrungb Hu mu I. iis menu- 
unci 11 niln 42 se< being 5 times the diameter on 
the 24th; or 29 times the area of a elide of which 
2 min II hi. Is tin- ilium, t.i Hut the visible 
area of the whole lin.lV oil fh> Will could mil is- less 
Hum V. limes tlini ol liu Mill e\< lulling Hu- halo 
The nut him was man i to liu N than to the N Hide 
by '12 sec 

“Thioiighout Hie sutics-dtug three iiiontlib the eoma 
went on Increasing until the. outline fitmllv be.nine 
so r.ilnt as to be lost ui Ihe sillloiilHlIug dlliklless, 

Icliving a blind, nebulous blot. Ii will! u brlglit e-enter 
enveloping the nil. lens or Mil la Die- bliglitiiosN cl. pend 
Ing on nusmllght nr tin state- or the atmosphere, and 
Viuiflbh distance ' 

(To be com lulled ) 

THE LOW COST OF REINFORCED 
CONCRETE CHIMNEYS. 

Mil K It M vi nit vv s In a puj.ei on rclnloit c d eon 
«i< to cblnmcy construction r.eently polnt.d out that 
among tin- Impminut advautag.s ot letntorced . oi. 
crate chlmtievs are till- lower cost the saving of Rime^ 
unci th. mpldlrv of erection In the Unlt.d Rtn'ea It 
has been lulltul that reinforced concrete rhlttint-ys 
cost I. sr thnn half m- mm b iih bit. 1. sluiftt., the snv 
ing bPing greater the lorg. r liu nliall With reguid 
to ellVtllg space, while a brick slinlt .too leet lllgll, 
would In- 1 l.H-t 10 in. hes till, k nt tin- base, the dtinen 
pious at the Imse of n emu reto e lilmnev of the nmne 
height would lie Outer wall, 9 tn. h.-s, inner wall. 5 
Inches, Intelmedtnte space, 4 liu hep From u series 
ol tests cm the effect ol high temperatures cm relu 
for.-, d eonc-rete, it uni. louml tl-nl tho streugih of 
hiIqm tti s of neat cement un.r exposure to a high 
temperature, wnB gn-at.-i thnn that of Hlnulnr bri¬ 
quettes kept In water With concrete composed of 
3 pnrtp of Hand to 1 of Pori laud cement, after Hllow 
lug to set for II days In ulr the strength diminished 
voiy .imslcli-isl.ly on exposure to n high temperature, 
but whc-ii the concrete was allowed to set for two 
months. It was uot nffect.d In Ihe least when sub- 
h. fluently exposed to n tem|M rat lire of 960 cleg F 
This latter temperature may be taken aa the safe 
limit In reinforced cone tote chimneys Heat should 
not be applied to concrete mil 11 the latter has sit for 
two or. preferably, three months It Is c-Rsentlnl also 
to insure that the concrete Is free from voids 

According to the Electrical Engineer Dr A Kocpacl 
has Invented an apparatus for determining the com 
poMilon or a gaseous mixture tn estimating Its elc-ctri 
cnl resistance 'Ihe apparatus 1 h wild to hr site.tally 
applicable to the determination nf tin- nmouut of by 
drag, n In water gns and or enrlion dioxide in Hue 
gnse-. The principle ol the method Is to employ a 
constnnt current to hunt a wire passing through a 
tub.- filled with the gaH to be analyzed It (s obvious 
Dint tin temperature of the wire will vmy inversely 
as the conducting power of the surrounding medium, 
and It is said that It affords a good means ot ascertain¬ 
ing ihe quantitative composition or a mixture when 
it is known wbat gases are present, and when thn 
temperatures nt tamed in mixtures at known qimnts 
tnttve composition have been prevtouslv nseertntned 
We may remark, states our contemporary, that there 
Is one great difficulty, l'he rondurtlng power ot all 
gnses except hydrogen It. very low; they differ, there 
roro by small quantities Honcp reliable results must 
depend npon great arruraey in the measurement ot 
the temperature ot the wire i ms is presumably 

estimated from its resistance and it is doubtful 
whether It t-on be detu-rmiueu sulQeiently exactly 
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SCIENCE NOTES 

Chlorine ga* is jiiimIiiimI liy ,i jii<hi-hr patented by 
K W !Utrt< It in hiuuII quantities. either alone or 
nilxiU with nil ns a ItU-nthing ntixliii* for laundry 
iihi Foi ih|<4 puipoiw untoi is allotted to drop at In 
In tab* ilium n dry mlxtui•* of bleaching powdni and 
i r>hin 1 m of un n< Id or an m id wit, I part of blenching 
poHdti to a pmiH of Hodlnni lilstilphaie tiring spe* tally 
nullnbli- The appaintus pnri-rably comprises n Iowct 
• hnmlter. with di tin lintib bolloni, and an upper ilmm 
her. forming a htoppi i ,i turn of wliltU opens Hiiltublc 
lassagi-H for the admission of water frbtn the upper 
to the low* r ilmnilxr and lot Mir entrv of air if de- 
Htred Tin Ingredtenth art Inltodiueil into lint lower 
i lintnhi r In n removable tray 

Suppose we have n phenomenon In ttlileh ihanee 
i< involved, und Unit two evi hIh nre equally likely, 
hinh iih thiiiwlng bind ot tnll with a min Suppose 
we have a verthnl bontd lit wltlili are Htuck horizon 
tal jiega In a regular arrangement of rows and eol 
until fluppohe a allot Im- dropped over the middle of 
this ntrny of |i< gs and assume thill If it strikes a peg 
it la cqmtll) likely to drop to tin right or the left 
Tito next time it strikes it pig the rhnitees ate the 
Mmo. It Ih ohtlously very unlikely that a shot will 
continually fall on the tin me able, while tin- likeliest 
thing that ran hitp|H-ii la tlmt it shall rail in the mid 
tile Hence if n large number of allot are let fall they 
will lie found, if iaught where they fall, to be arranged 
in n form limited by a «uive htgheat in the middle, 
and gradually failing Rymmetrieally toward both aldea, 
known os the curve of errma Thin curve repreaenla 
graphically the reaull of an Infinite number of causes 
at ting, each hr likely to produce a certain efTett an its 
oppuHtte Take Home biologit ai subject of Investiga¬ 
tion, aay the length of a certain kind of shell Many 
thou sands being menu tired, it la found that they vary 
from the average, hut in auth a way that very few 
differ very far front llie mean. If the number having 
any given length la plotted vertically t-orreapondlng 
to the deviation from the menu lnld olT hortMintally, 
we Hlmil obtain a curve which will genet ally Closely 
leaemhle the mrvi of errora If thin ia the case wo 
- f-hall eonclutle that the eauaea of tho varlntlnna in 
length are perfettlj at random, hut if we Und that 
the curve la unsynimotrlrnl. or for Inalance haa two 
aiininiltH. we vtliall know that at leant two aorta of 
caiinoH are acting Tima qiieHttonR of heredity and 
' Wlatlon may be mathemallcally studied. This method 
HK iM-tm gt-eally developed hy the mathematician, 
marl Pearson. who haa now devoted himself to the 
Study of evolution hy muthemailtal ineana 
ayq - * If a bacteria! culture be Inoculated into a jelly with 
tho point tif a needle, It will he aeeti under the micro 
aeope to grow in ail dlrectlona trout tho original cen 
ter, and ir pains an- taken to Insure the phyaltal homo¬ 
geneity of the jelly the nhape of fho colony will bo 
an almost perfect * Irclc If the diameter or this elr 
ole be meantued nt regular lntervula, I have no doubt 
that a quantitative law of growth can bo deduced, and 
even a dllTeientlal equation found, which will turn out 
to rcftcmblc that of certain physical phenomena, Ray 
the conduction of beat The instruments and meth¬ 
ods of the physiologist and thu experimental jmyrholo- 
gisl are already largely physical, and (heir researches 
are carried on in laboratories. In pmiMirtlon aa the 
various clreumatniuea art- rendered more amenable 
to extcrunl conttol, so the methods of biology will 
more nearly approach those of phyahs. Whereas bi¬ 
ology was until recently chiefly a science of obaerva 
lion. It has now become in a high degree experimen¬ 
tal Tin- physiologist rentovea or alters organs, re¬ 
moves eggs from the natural patent and places them 
In a foat<-r mother, cuts off the heads and tails of 
worms and observes the «ondl11ons of survival and 
regeneration if the force of gravity were removptl, 
in what direction would a plant grow’ it an egg be 
sublet ted to eeiittifugnl force, In which direction will 
lilt- head of the nnlntul appear’ Those are the sort 
of qin-stlnns that Un lilnlngl.i is now attacking Nor 
l-i he without muthoiimtlinl statements The great 
genetull/utIon or Dnrwlu of fifty ycara ago has ever 
slum tom* nt rated attention on problems of develop¬ 
ment and hoi* dlty Dnrwln’s conclusions were tho 
icsutts of the observations ot a long life Now the 
experimental method enables one to hasten and accel¬ 
erate t out Pistons The g* nilc monk and acute man of 
s*l*-iu*>. CitRor Mtndi-l fotiv venrs ago In his clnla- 
l*t ut iminti hy Ills cnictiil experiments on the cross¬ 
ing of thousands of peas and bv comparisons of their 
s* cdh. flowers nnd stems sue* ceded In unveiling a law 
whtih has profoundly Intlui-nctd ideas on heredity, 
not only In plants hut in animals lie finds that In 
I Ik- pro* cmh of hybridization there are certain charac- 
tcrlalit s which nre transmitted entire lo the offspring, 
and ate termed dominant, others which seem to dls- 
apis ar or become intent In Ihe process, which he terms 
lcocsshe When however the hybrids are bred to¬ 
gether both qualities reappear In the offspring, and 
In a definite proimirion of three of ihe dofalnant to 
one of Un- recessive In Ihe next generation another 
definite proportion occurs, and so on. Wo here have 


a very definite arithmetical relation, which is suscep¬ 
tible of very exat t study and t-onilriuatlon. The 
method of Mendel, whlth we may call that of expert 
mental evolution is now of wide application, and 
there are laboratories which do nothing elre but breed 
and cross under very exart control. Among one of 
the large-scale oxitcritnenters in this line may be men¬ 
tioned Mr Luther Burbank, who, though a master 
of methtsl and subsidized by the Carnegie Institution, 
seems to is- devoted ruthcr to practical than to scion 
title results 


ENGINEERING NOTES. 

In a raosnt number of (’omptes Rend us, P Hauticr 
(otnpaits theoretically, hy diagram and well known 
formula*, the adiabatic and Isothermit compression and 
expansion of air to direct attonlkm to tho ndvantage 
of the former method, an advantage which, on the 
score of work utilised, Is considerable In his applica¬ 
tion the maximum pressure Is limited to 15 atmos¬ 
pheres, the temperature of wbkh Is 363 cleg. Cent , and 
the ((impressed nlr lias very nearly that temperature 
in the receiver This application is carried nut on a 
gnsatinn motor <ar, with a view to giving to the motor 
icniplo. on transmission, tho valttn of that of a steam 
engine, and without employing the usual clutches and 
Hpced changing gear The gasollnu motor acts through 
nn eplcycloldnl train differentially upon the trans¬ 
mission and an air compressor, nnd the compressor 
progressively brakes Ihe exterior portion of the train. 
The air from the (ompn-ssoi Is utilised immediately in 
a motor, nnd counterbalances the couple of resistance 
of the apparatus. As the sitcod Inc rinses, the effect, of 
the air illmtnhdips until it becomes ntf, anil the car is 
propelled directly by the motor. 

K. Bchreber In a recent number of Revue (Wnfralo 
dcs Sciences snyH that it Is possible to obtain a large 
thermal return from a gas engine In which a volatile 
liquid is injected during the period of compression. 
This subject is examined (1) with reference to the use 
of water, (2) with reference to the thermo-dynamic 
calculations involved, and (31 by comparing the Oankl 
motor with thu Schrchc-r system Hint*- I-enolr'n day 
water has been Injected at each stroke of the piston 
to lower the temperature, to lubricate the surfaces, and 
to inm-osi- tho gaseous preastiie by the addition of the 
steam formed, but these ore In great part visionary as 
benefits In result H-hreber divides the romprewdon 
period into three portions. In the middle one of which 
alone lie Injects the liquid so as to Hlmply control tho 
temperature nnd keep it below the igniting point of 
the mixture. Examination of varlouit liquids leads him 
to the conclusion that alcohol Ih the most suitable, and 
that the best two-cycle engine Is one worked with that 
liquid, and having a pump for a scavenging charge of 
air. 
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TRADE NOTES AND FORMULAE. 

To Color Bristlas and Bair Blade.—Mako a paste ot 
2 parts of slaked lime and 1 part litharge, with the 
aid of soap boiler’s lye, with whlrh the hair or bristles 
must be rubbed. After 24 hount the coloring Is com¬ 
plete. The hair or bristles must then be washed until 
the paste is thoroughly removed from them. 

Preserving Fluid lor Bodies end Plants.—Dissolve, 
in .‘100 parts of boiling water, loo parts of alum, 20 
parts common aalt, 12 parts saltpeter, 60 parta potash, 
and 10 parta arai-nious acid. Cool and filter the solu¬ 
tion To 10.000 parts of this fluid, add 4,000 parta of 
glycerine and 1,000 parts of methyl alcohol. 

Chartreuse Liqueur Essence.—25 parts orange peel 
oil, IT. parts ncrolt oil, 10 parts palm oil, 10 parts genu 
Ine cinnamon oil, 25 parts oil of lomon, ID parts An¬ 
gelica oil, D parts oil or wormwood, r> parts oil of nut¬ 
meg, I part rose oil, 5 parts oil of coriander, 100 parts 
essence of violet blossoms, DO parts pine apple ether, 
1,734 parts alcohol To be colored a golden yellow. 

Burns.—First wash the burns with an antiseptic 
solution (preferably with a solution of boraclr arid 
1 30), then bind them up with auttscptlc paper con¬ 
taining 1 per rent of boraclr acid, and which has been 
diluted In a concentrated solution of cocaine (116 or 
% hydrorhlorate cocaine). Over this a light covering 
of lint, (.stave It alone for four days, or longer. 

Embalming Fluid for Animala and Corpses.—Dis¬ 
solve 80 parts of potash, 60 parta ot common salt, 80 
parts of saltpeter, and 100 parts of alum In 6,000 parts 
of water which lias been heated to 122 deg. 7 To 
thla add a second solution ot 18 parts ot salicylic acid 
In 600 parts of methyl alcohol. To this mixture Is 
then added 60 parts of carbolic acid and 1,800 partB of 
glycerin**. 

Bronse Alloys for Bronx* Powder.— 


Copper. Zinc. Tin 

Bright gold . 84.5 15.5 . . 

Rod gold . 90.00 9.6 0.4 

Orange red . 98.9 1.0 0.1 

Copper red. 99.9 0.1 . . 

Purple red . 96 3 0.5 0 20 

Pale yellow. 82.8 17.0 0 20 


Imitation Boul* Furniture.—The furniture surfaces, 
originally made In various kinds of wood, at the places 
whore metallle plated effects are to lx* obtained, are 
(oated with a mixture consisting of graphite and gum 
arable or graphite and water glass, applied In sgraffito 
style, and then exposed to an electroplating hath, by 
which means tho desired metal—copper or silver—ran 
be deposited on the graphited plans*. This Is after¬ 
ward polished with a steel burnisher and then cov¬ 
ered or protected hy a suitable varnish (copal varnish). 

To Cleans* Bath Sponges,—1. Unused sponges Turn¬ 
ing them repeatedly, they Should he beaten with a 
little wooden stick, to remove any sand they may con¬ 
tain, then they are laid In 0.5 to 1 per cent hydro¬ 
chloric arid several times until no more lime hi dis¬ 
solved. Next they should be gently squeezed out and 
placed In a permanganate of potash solution (1 part 
to 2 parts per thousand), allow them to llo in It for 
% to % an hour, press them out again and then place 
them in an aqueous solution of sulphurous acid (the 
latter dissolved from acid sulphite of soda In water) 
and hydrochloric or sulphurlr acid added (small quan¬ 
tities) sulphuric acid mixed with sulphurous arid (for 
large quantities). After 15 minutes, squeese the sponges 
out snd place them In 2.5 to 6 per cent hydrochloric 
acid until the remains of the peroxide of manganese 
still adhering to them are removed. They are now of a 
straw yellow color; If It Is desired to have them still 
lighter, tjm entire process Is repeated, the sponges are 
then ringed, pros sod out, snd dried at a moderate tem¬ 
perature. Brown sftots may be removed by laying the 
cleansed sponge In a 20 per cent oxalic acid solution for 
a longer period. The sponge Is now almost white or 
yellowish white, after drying In the air. If tbej 
should look somewhat brown, on account of their con¬ 
tact, with alkalis, lay them for a time In weakly am- 
mon local water, to whlrh some peroxide of hydrogen 
has been added, f. Used- sponges: To be treated at 
certain Intervals. Vint of all, the fatty substances are 
removed by repeated snaking of the sponges in 1 to 2 
per cent carbonate of soda solution, at about 120 deg. 
7. (no concentrated or boiling solutions); finally, also. 
Id aqueous or alcoholic ammonia. Bleach as above. 
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ALCOHOL FROM WOOD W A S T E.‘ 

ITS CHEMISTRY AND PROCESSES. 

BY PROF. R. F. RUTTAN, M. D. 


Tin id Ion of the rwnaai of voist upon rIikosi and 
Ktlnln otliii li iiiii id il(< siifcii Is Ik out souk* of 
IliHillivI ill iln I I mini in l( Ilnuloll follows 
Mill tin lull in ul tin to prod in e i lliyl iliohol In 0 
mini i in iiiii iiiHiiti i i m on lv tx sol Mil bv fliulmK 
i m w nnd hui|nr nn thoil of obtaining solutions of 

|l Til I 111 ll ll HIIRUIh 

lln li rmctil ildi iriih i niplo>id In On pr< paral iun 
(I nlooluil Inn Ih ii <1 iImiI IiIiIiiiIi fioin .1 liiinibi 1 
of bout i h whlih IIIII Ih m 11 i mill Hlntid to hi (1) 
lb' piodintH ol tin hMlioIvsm of stniih ind alllid 
stibst nnis lii nnans if in nmjlnse (2) solutions of 
etiRiu obtifrnd illndlj finni nulls <li .uni tin non 

II vst till / 1 lili li\ 1 in Ini Is ol siimi noils 1 ti 

III! list I nl< (lln I III III I In si Hull 1 11 h Is Him ll too 
grout to iimtili it 1 1 loinpiii w It li ot li. 1 piodintH tn 
irtun* 1>< III wlnn il rniilil In list d to glint idvatl 
t iki tins n dm not bo nun Ii to tin mst of iuhiiu 
taitm nH to thi mst 1 f tin raw mntnlnl fiuin whlih 
1X0 |i mu nt iiiii mm 11 ih nbtalrn il lln most mono 
nilrul min in of hIihIi on HiIh font limit Is Indian 
10111 vi I thin 1 in maliilnl costs hI piosinl $21 60 
|h 1 ion Oin ion 111 (inn kl\(H 11I11111I Xu Kiiltoim of 
11I1 olio! ol 11 in 1 mil it n 111 I ol _l nntH pi 1 pillion 
fOi law nuili till Ain ut two gulloni of riw nialinws 
imducii 1 (tiillnu of 'M in 1 cut ilmliol find this riw 
nuili ■ lul (ontH -I 2„ f (11 tw I lii raw mntiriil of 

U< nun 11 ilionol him bun 1 hi limit'd to < ohI .hi to 21 
iftiitu jh 1 kiHon ol 1I0 hoi ol tliI h niniikth 

I In 1 Ih a | 1 (< sh In whlih n w isti piodiiil of 
noinlnnl (innniPii 111 \ ilm Is thr> tuw nuliilal fiom 
wlili h film litiibh Hiikin <ni li nbtnln d I hi 
in t nil (ohI of sawdust amt ntlur wood w isti to mv 
indiiHlri Is difficult to eatiniHt* In boiih Iroilituh 
wlnri I hi quantity ol wiiBti Is not gnat a limtl 
nmkil fin It ban Ih • n (Btnbllsliod anil In mot Intne, 
It him In ' li dlH|i(imd nl if 1 hiii ill piofli I hi lurMi 

III 11 Ih now th it • li • 11 Ii It \ Ih of Bin h rein 1 il npplld 
tlon liuvi In tuun* 1 iki h Itnimsid tin lr powii and 
11 ml mi nonoinh (tilth I |( 1 ill I irniH of wood wnsle 
is fm I tm k<» 1 it ink (hi powi 1 Thin nmnlnB 
liowiv r Mu kn it ini|oittv nt the lily sawmills of 
tills ((iithnnt wIn 1 ( th< wood wasti has 1 Ithei to bo 
(11 h|mi id of In Hiiwdnil Ilium ih nt a cost of ihout 20 
(Hits pir Ion 01 allow id to im * unmlntf 111 hi u>h upon 
flu land ni li liittnd Into An adjoining stn am lo be 

II iiulHnni 1 nnd in tnjiiiy foi nmnv Viaia If not for 

ki inritloiiB 

Am linliisliy ninploviiiK wood wbhIi Bltnnlid In thn 
in lull! of 1 lnigi mill of tin listnnnllomd (Iush 
kluiiild Im Htil( to olitiin waste loi tin lost of trnm 
|mii Itilli 11 mil handling wlildi iimlei modi t itelv ftv 

III ihla (Olidilnilis should not isind til ll nnts |ht 
toll I 

Ah I shall lnttr ivi'UIn one ton of BawdiiBt 01 other 
((ltnmlmdcd wood w ih** i all ill tt* il to a tin bniils ran 
Ih mudi to iliId about 21) gallons ot aliolml of nt p«r 
nut I hla thru 1 minus tho cost of mw material 
fiom it) 24 data to 2 or 2‘< tints pir gillon of 
ah nhnl 

I hit li iiinntnhli sugst tan lm piodmrd from wood 
Ins lit in knot 11 to du mists foi nearly a century 
Hi k onnit is (inly ih lftl't by heating wood fella 
low with sulphuric mid ptodmfd a pulp whldi eon 
tnlnrd glmos lln siilplimU add how(vir ronld 
not Ik ti onotuli ally rmuivid sini e tin 11 no ptooesB 
haw linn deusio until «pilt* itst idly Tor hvdrolv/lng 
(illulost nnd alllid bodltH (lonotnually 

Numeroiih att< mpts have Ih 111 ni nli tn soUc thl» 
pi hhtu nml tin lint of iintints on the Hubjut Is a 
lug, on* Pntir to 1**00 whin tin t’lnssen patents 
tm inkm out tin hvdiohrlng iffnt ol many ni Ids 
on Hliinh and tin nllidoses hud bnn studied and tlic 
pirn(Bh pdialed (’ Poim roi lnstame In IS08 ob- 
tnnud a pidnit foi bvdiolv/lng stanb and obtaining 
fi run ntable migu lit Mtlpliuru add and Elnar Shn 
oiisin In 18 is a pitent to make sugir glueose from 
Hiwdimt bv the idlon nt iltlnte milphuile add Sul 
phutotis add had long bun used to make wood pulp 
fiom i otnndntdtd wood In fore tin si patents It was 
also wdl known that win n sulphurous add was heated 
with wood hidphurb uld wan always formed whl<h 
t(H k put In the Tern tlon and Its aetlon was prevented 
I11 p dp making b\ the list of falclnm bisulphite the 
Mdphuih add combining with the raliium ns It was 
proilui 1 d 

Dr Ahxander Classen of thr Polytechnic School of 
Aaclu n stated lu l'mo that sulphuroun ai Id In anurous 
point Ion under pressure converted the cellulose of 
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wood Into gluioKi and that the product could In fer 
nnntul in tlic iihiial way yielding dhyl alcohol He 
|i di lili d thiB piouHB all ovir th« win Id but tin oiig 
flint linthoilH is Rtatul In tin patent pioicd to bi 
irudi and miwoikabh Hit claim Ih as lollows 

I Ik pi cm ( hh of convuling u llnlnse Into sugnr 
which lonslRth in lulling the ulliilosi tn a closed 
lisfl at a teiuptratuu of 120 dtg 111 dig C with 
11 solid Ion ol Biilplinroim and sulphuric acids Bub 
Htantlnllv is dim rib. d 

Aftei sui 11 hkftil experiments in a ti Hi plant erected 
hv (luHscn In Anchm a Himllai plant on a larger 
Ffiilc was (lufid nt lllghlind Paik mar < Ilk ago to 
(Ii nn iisti d( to Amein 1111 capitalists ItH poBHlhllitUa 
I he results wu* so Mallsluitniv that a laigii plant 
on 1 (oiiiiin k lal nuili w hh (luted at Hattiegbiirg 
Mins I hi plant Im hide d tin following elenunU 

1 An uld nppaiutuH win it tli* solution of sul 
phurous uld was pupaud and when the excess of 
sulphur dioxide nfUr life* 1 ould b* re absorbed nnd 
snvul for fuithcr utilisation 

2 A revolving cyludcr JO fut long nnd about 
tl Im Ins in dlnnutir whleh form d th* eonvc rlei 
01 digc stir 

{ An ixhanstlng battei j ronHlstlng of a Hirlia of 
tuiks In whtc li fh< sugir whh washed from the 
INirtly (onvirtul sawdust by hot water 

4 Niutrnli/ing vats In which the various acids 
n inaliilng In tin snihiruu lUiuld wire niutinll7id 
hv ( di him fuiboint* 

r. I * mentation vits and a nt ill win re tin pro 
• css w is conipUtid as In an oidinntv dlHtllkry 
Hit wood waste was introduied Into tin digester 
(whlih It ntnrlv hut not completely tilled) made nr 
non lined with lend to prevent action of the sulphuric 
add ind suriounded by a steim jmkit bv which It 
\ns hi it* 1 (his revolving ivllnihi had a rapacity 
il about two tons 'lo the chirgi or wood wnHtt 
w is uldiil 11 wlight ot n marlv snturated solution of 
siilphut dioxide mriispondlng to about on* thlid 
if the raw matet tat The drum was Mowed air tlgl t 
and steam tumid Into th* Jacket while tin whole 
slowly revolvid The temperature of the Interior 
was thus slowly lalsul lo 200 deg— 100 deg r and 
the presKUic to about one bundled pounds Afte 1 
Mom four to six hoiim the sulphurous hi Id and steam 
wire blown olf Into the alisi thing tanks and the sul 
phur dioxide thus ptrtlallv recovered The eover 
was lemoved and the ciintenta emptied looking tlun 
\uy like finely ground coffee This finely divided 
lie Heel wood was conveyed to the exhaustion batteries 
and the sugai extracted The liquid obtained eon 
talmel fiom *10—400 pounds of sugar for each ton of 
raw miteilnl triaten The next stei* were to neut- 
uili/i tin add liquid allow It to dear by subsidence 
pump it into tlu ti rnientatlon vats feinunt It by 
veist nnd distill th* pioduet In the uaunl wav It was 
claimed for the protest that each ton of wood waste 
gave about 18—20 gallons of absolute alcohol 

The blstoiy of the original Classen process Is an 
excellent ixample of how a prcxess which will give 
very good 11 suits on a laboratory scale will Just fall 
to succeed when magnified to a size neeisaary for 
woiklng on a commercial basis Even tho stiongeat 
supporters or the original Clawson process do not now 
lie 111 vo It to be a sue 1 ess as a monev making proposl 
tlon 

I he difficulties In the way to buipss for this process 
aie explained lo be (1) Tho length of time necessary 
to eofive rt Ilf to 2 tons of wood this requiring from 
four to alx hours (2) the qunntlty of arid required 
(I) the prolonged action of so much add and water 
In the roiutlng converter roduced the wood to a very, 
fine powder and formed much sulphuric add whi>h, 
acting on the sugar and other substances, produced 
gums and caramels, and so made the complete extrac 
lion ot the sugar from the residue very tedious and 
expensive (4) The buckling and breaking of the 
It atl lining of tho converter which had to be repaired 
aftei every two or three operations and proved a very 
great source of delay and expense 
The plant built In the United States, which Is re¬ 
ported to have cost for building and Working for a 
year about $250 000 has not been used for some time 
Two chemical engineers, Maloolm P Ewen and 0. H, 
Tomlinson who were associated with the Classen pro¬ 
cess, both In Germany and the United States, finding 
the original process unlikely to prove a commercial 
success obtained substantial financial aid from a 
Chicago engineer Mr J M Bwen and tn 1904 began 
experimenting along new lines to overcome the dlt 
Acuities which prevented the old process from being a 


The result of their researches and experi¬ 
ments has bo< u to shorten the time of the hydrolysis 
In 1 lie (onviitcr from six hours to 40 or 45 minutes 
to obtain thi tieatcd wood wasti In a form which 
could be qultkly anil efficiently extracted to devise a 
lonvirtir whlih Is not in the least degree affected 
by tho pioecss to retime the quantity of add employed 
and to obtain a vi ry unlfoim and large yield Of 
fermentable sugar liom wood wasti 

This process by th* courtesy of the patentees, I was 
enabled to study in luni 190** at Chicago Heights 
cbout 20 mill b Mom the city of Chicago The plant 
tvas elected by the Wood Waste Products Company 
now c ailed the standard Ah oltol f ompany which has 
control nl the Ewiu lonillnson patents This expert 
mental plant was composed of units of common Ul lb 
imdty and was set up In woikshops in the grounds of 
a large 111a*ulnery manufactory It consisted ot the 
Bume tlemtniii us thoso icquired for the older pi oioss 
vi/ tin add generating and recovery apparatus a 
lonwrter ur digtbtci a battery of diffusion iclls to ex 
tiait the sugar nouttallrlng and storage tanks fer 
mentation vats and a distillery 

1 he lonviitu in use at Chicago was a revolving 
cyllndii 12 U* 1 by 8 of steel lined with firebrick 
and set in term nt of lead oxide and glycerin It had a 
capacity of about two tons of shavings or three of 
sawdust Tho wood wnste sawdust shavings or Binall 
chips uic dumped Into the converter, which Is 10m 
pliti 1> filled and Is then dosed air tight Gaseous 
sulphui dioxide in nuavuml quantity only about 1 
per cent by weight of the diy wood, Is Introduced 
through a perforated tube passing through tho 
trunnions of the cylinder and thus through the renter 
of the revolving muss of the sawdust When tbs ro 
quticd quantity has U*n added tho sulphur dioxide Is 
turned off nml 11 vo steam Is Introduced through the 
same tube till a pressure of about ltm pounds Is 
reached It taken from 10 to ll minutes to get tho 
contents of the dlgistcr heated up to the required 
temperature The steam Is then cut off and the di 
gester revolves slowly for anothir 40 to 46 minutes, 
the temperature and pressure being kept constant 
when the hydrolysis is 1 omplct* The Hies in carrying 
with It the terpenes the excess of sulphui dioxide 
and some autlc nrtd is then dlschaigid Into the ah 
sorption tank the manhole Is again opemd and the 
1 off* 1 (Dlorod chips and sawdust discharged into a V 
mIih|h (I bln which supplies tho conveyors going to the 
diffusion cells 

In the plant now being built for tho Du Pont Powdei 
Company at Georgetown, SC It is probable that then 
will la three or four converters egg shaped or spherl 
cal and capable of taking four to five tons at one 
charge These are to be so arranged that when the 
digestion In one is completed the steam and acid may 
be directly discharged Into a second digester already 
filled with wood waste thus saving time and expense 
in recovering the add of each rbarge 

From the converter the treated wood is conveyed to 
the extraction battery where It Is rapidly and ef 
foitlvely exhausted by hot water, the add liquid neu 
tralired with slaked lime and carbonate, allowed to 
settle In tho settling tank and then pumped to the dls 
tlllery fermented and dlatllled 

In the tests that 1 made of the plant two oharges of 
the converter were used The first contained 8 823 
pounds of shavings from Chicago mills air dry and 
almost entirely pine This carried 18 81 per pent of 
moisture making the dry wood equivalent to 2,94$ 8 
pounds The second charge consisted of 2,993 pounds 
of shavings and $ 105 pounds of wet hardwood sawdust, 
consisting chiefly of oak. but with some pine The total 
weight of the second charge was 5,097 pounds, with a 
dry wood equivalent to 3,068 pounds This second 
charge was made with a view of testing th# effect of 
the process on sawdust carrying a very high percent 
age of moisture The'sawdust gave on analysis 70 4 
per cent moisture 

The product of the action ot steam and sulphur di¬ 
oxide on the first charge of shavings was a friable 
brown product resembling tan bark or coffee, with a 
fragrant aromatic odor and strongly acid. Analyses 
of this gave 

Per seat. 

Moisture ...8818 

Total reducing sugars .13.70 

Calculated to dry bests . $030 

Total acidity (as sulphuric arid, 138 

Sulphuric arid 180,1.(Ul* 

Reducing eogafs. fermented . .. I9M 

UnfsnaentelI sugars, xylose, eta... ...... LP$ 
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Tbs wood waste In the second charge after treat 
msnt resembled the heated shavings but was finer and 
had a powerful aromatic odor and gave the following 
results 

Per cent 


Moisture 14 61 

Total reducing sugars 14 28 

Calculated to dry basis 24 18 

Total acidity 112 

Sulphuric acid 0 ill 

Reducing sugars, fermented 1017 

Non fermented mallei xylom < t< 121 


The total weight of waste wood In the form of saw 
dust and shavings in these two charges was 8 7b0 
iwunds or c alculated to a dry basin 6 007 1 pounds 
lhe treated voud was then exhausted with hot water 
In the extraction battny 1 he liquid containing the 
sugar from these two c harges was codec ti d In one stor 
age tank and occupied a volume of 2 9M gallons or2tl 
100 pounds in weight lhe mingled liquors contalnid 
r >(. per cent of tedutlng sugars nliulaUd to dextrose 
Thu total acidity was 01>4 per cent calculated to sul 
phuile acid Of this 0.1 pel runt was sulphuric and 
and the balance was composed ol Beetle at id a little 
sulphurous acid and aromatic compounds of the tape 
of pyiogallol lhe presence of the polyphenols tnd 
tannin bodies was most ohvloua On ne utinll/lng thiH 
solution with lime and cale lum eaibomte It blaelsmd 
rapidly and when ready for fermentitlon hid an lnk> 
color due to the oxidation of the aroni die salts I he 
liquid also contained a considerable amount of fuifuiul 
As there la little or no uitiogenoua ninteual suitable 
lor yeaat food In the liquor It does not ferment well 
alone hence befoie adding the Jeast ihont hslf a 
bushel of melt apt outs was added to a vst of 000 
gallons aa food for the yeaat 

In this experimental plant vai loos forniH ol yeast have 
been tried The problem as to which paillculur breed 
of yeast will give the beat lesults w is In June last 
s ill unsolved lhe yeast used in ntv txicriment was 
lucweis yeast from a neIghboilug lage t beet buwuv 
which was found to give constant and tegular fet 
mentations but not more th in 7 ot 80 pe r e ent of the 
theoretical yield of alcohol was obtained The f*i 
mentation occupied about three dHys when the liquid 
was handed over to the gager and distiller who was 
an employee of the United States Clove rnmeut and 
placed In eharge of the distillery Fiom the 2 984 gal 
Ions of fe rmented fluid corresponding to 6 007 1 pounds 
of dry wood the gager reported ll r i92 gal Urns of proof 
aplill oi 11 06 gallons of 9 r per cent alcohol 

this will be seen to be equivalent to 20 e 5 gillons 
per tern of wood waste calculated let a dry basis oi 
14 II gallons per ton of wood waste Including the wet 
sawdust whtc h contained over 70 per cent of moisture 
rhis alcohol when rectified to 94 per cent is of a pot 
able splilt crystal white and rames no trace of odor 
or flavor of wood It contains no trace of methyl al 
eohnl or of the higher alcohols such ns fusel oil but 
glees the reaction for traces of furfurol and aldehyde 
At present there has been little or nothing done 
toward utilising or Indeed determining the quantity 
line! value or the liy pioductu resulting fiom the maiiu 
faeture or ethyl alcohol by this process The Standaid 
Alcohol Company has contented Itself with manu 
faeturlng a very cheap and pure ethyl alcohol and 
haa left the working out of the byproducts to the 
luture 

The wood waste left behind after complete extiaction 
b> a triable cellulose and represents about 6 r > per cent 
of the original wood of which only about one third Is 
rendered soluble and extracted by the process 1 Uh, 
material according to the piesent plan is to be 
squeesed between rollers dried paitly by waste heat 
fiom the boilers and used as fuel Turpentine and 
acetic acid arc found In the absorption tanks after 
blowing In the staam from the converter and will no 
donbt be recovered 

In France there is in operation another process for 
the manufacture of ethyl alcohol from wood waste 1 
know nothing of this pioeess beyond an account of It 
which appeared in the General Electric Review of 
September 1809 by G U Horde The claims for this 
process are Interesting and extraordinary rinding 
the Classen process unworkable on a commercial scale 
the company that controlled those patents for France 
is reported to have so modUlod the process aa to 
largely Increase the value of the byproducts, chiefly 
the acetic acid and the solid tailings and can still pro¬ 
duce about 10 gallons of aloobol per ton The raw ma¬ 
terial (s treated In a Classen converter with a solution 
of sulphurous add at a pressure of 100 pounds 
Neither the time required—a most Important Item— 
nor the form of the converter, nor yet the quantity 
of add used, *re stated la the report From the pro¬ 
found change effected In the character of the wood, 
however, the p r o e ng must be greatly prolonged and 
the snlphwrfc geld formed given ample opportunity to 
attack m PfWkm a The digested mass Is allowed to 
partly ms* ia ttg digester when it is found to have 
■kwtaJW ihont 28 per carat The sulphurous add Is 
rsqprkfs d Md the Mfitortal from the digester peseed 


o\tr to a separator In wuUU Un uulu mid Is n 
covered by vaporlring It with sk-urn I he whot* mass 
without any atteinpl at emulating the sugai In th n 
neutralised made into a mash which is fermented an I 
distilled In the tu»me way is an culinary grain iiiiihIi 
is handled In a whisky dlstllluy 

On tailings fiom the still aie compusted and dried 
as In I he previous process by wast Roses from the 
hollers I his material la claimed to be useful is i 
stock lood oi can b briquetted oi mixed with nmg 
ncsia to foim utlfirlnl stone cf value In m exp it 
mcnt conducted bv the wutti I am quoting he ob 
talned from 1200 pounds of nfusc wood _l>_ Mill nut 
of 24 per cent aleohnl 7*» pounds ef aeetl aelel md 
1 800 pounds of slock food The value of thin h mil 
nmu>a as follows 

Alcohol at 40 etuis pi r gtllnn fill) 

Acetic acid at l e ills per pound I t 

Stoek foed at $„l pe i ton 1",. 

$ II 11 

istimatt-d ost if product!* u 6"no 

Net piulll 2141 

81041 

If this he t true estimate ot the \nluc ol the piol 
nets obtained riotn t ton and e lnlf e»f sawdust It Is 
nine h mere pioltliille than the process 1 h ive n potted 
t|On Ih ethyl alcohol prod need a e aiding to the. 
niiove is of seeondaiy impeittnuc both coniimi Itllr 
mid eeononite illy to the matiufaettir tmm sawdust ef 
i loaded iff fe i stock ef until value than Indian mil 
Ih el hc 11] t Ion ol til pioeess do s net cnnviii on 
tint the inh lint dlfllciiltl s of til (lessen irieess 
h ive. beu removed The exnggei it d vilu | lu d 
upon the slue I tend Is obvious Ther s no le ison 
how vri why a prolonged digestion of woe I U i high 
t ni| hi unit slim d not greatly increase the yield ef 
iced ic id an I might piotiuei a substance fi in eellu 
I He by th hydirlv Ing e fleet of aultihurle and which 
i Ight hn i feexl value but u eeasailly a very low one 
ift i the exti i tton of the sugu It ts known that th 
paittal hycliolysls ot kentln (horn hoof hnlr <t ) 
icndclb HI li subhtiiuc s digestible If the process be 
e mil el so I u um this hcwevir It see ms voiy piobnhlc 
that the Kiilphuile ie Id foriuect would destiny much of 
the sugii nil 1 thus lemei gieatly the yield of alcohol 
In the J wen Iouilliisoii preaess which I have studied 
it was found that the mote rapidly the oolite uts eif the 
digester einlet lie raised to the leqetlted tempeiaturi 
the alioitir was the time requited lo produce the ninxl 
muni yield of Hugur A gradual elevation of temperi 
Hill ns HI ura in the C lassen pioeess indue es seeonel 
n»y i e set Ions and a lower yield of feime ntnbl sugar 
Ibis in| id heating of the contents of tho ronvertei Is 
only possible by tlu l<wen lomllnson method of intro 
elite lug IH st am Into the. Interior or the maHs by the 
perforated tube in the axis of the converter 

All will witch with intuost the development of 
these two ftspilngs ot the e lassen pi icibs In Annil i 
A plant Is being emted to use this 1 re nrh pi hubs at 
lladio k Wash and another Is proposed foi some 
l>la< c In Ontario 

As to the cost of production or ethyl alcohol by the 
l<win lomllnson pioeess a veiy (lose estimate lias 
been made based upon tenders and the experience or 
the patente.es In the ( latuen plant Droadly apeak 
lug the rost is about the same as that inquired to pro 
duee alcohol fiom grain or any other starchy mute rial 
Outside, th converter itself tl ire la nothing UHed In 
the plant which la not quoted on the market and made 
lor other purposes Without going loto details a 
plant capable of handling 100 tons of dry sawduat In 
a ten hour day oi working continuously 200 tons per 
day Including buildings of a simple character and of 
theap substantial constiaction was estimated at $99 
foO The dally cost ot nialnteuanee including interest 
depreciation labor and mateilal allowing 10 cents 
per ton for the sawdust or other wood waste would 
amount to 8217 I e $217 for 100 tons or $217 for 20 
gallons of aleoteol 90 per cant nr a net cost of 10 8 
tents per gallon No allowance Is here made for fuel 
save the cost of drying the unused poitlon of the saw 
dust This estimate) further Is made on a plant not 
smaller than 100 tons 

When one considers the possible value of the by 
products from a large plant and the fact that quite 20 
per test of the available sugar was not fermented In 
the experiments made last iune It would appear that 
' cheap Industrial alcohol has at last arrived * Ethyl 
alcohol from grain 94 per e ent averages about 52 cents 
lo the consumer without the government tax and 
denatured alcohol from 45 to 60 cents Alcohol made 
from refuse wood should not cost the consumer mote 
than 20 to 26 cents 

Quite apart from Its economic aspect the manu¬ 
facture of fermentable sugar from wood by this pro- 


» TV* Standard Alcohol Company claims to be able to pro¬ 
duct this alcohol at a wet of terra tents per gallon In s 
largt plant Its plant bat been described In the BcixicTmc 
A staves* 


eess is Intensely Interesting to the chemist The pio 
cess Is essentially rn ol hydiolvbis analogous to the 
toUMiHlon ot stun h t> nilgai Iv the atliylolytle Ter 
me Ills lhe i llu lose* an like at re It polysaccharides 
<r tiukliiwn eoustltulI n Ih v i generally iipte 
ee nli d as having the sum p i 1 1 tg composition nnu 
e in pi i le ul lot iitulae and j isl is w in tepiesent the 
hydiulvsls ol staleh to m tile e ai I el \tiub bi> we cun 
show how by the aasnnll itinn ot wit i th cellulose 
in give ilb to maltose anil d \ii s It is lasuimd 
Hint it Is till eellnlose el mini In th w khI will h 
glv h ilse to the Hiigat 

1 wuh nineh stru k bv the ngulor a tlon <1 sul| hur 
eus i til n| 1 1 tlie HuwdUHt i constant qu entity nlxniL 
t» to 4ll pet ent or the wmid only being attacked 
\\ 1 ne w tiom the studies ot numc uus chemists sue h 

is ling Mull t Sachs ( iohh and Tl van and others 
that w >xl fn d rioin aeU utitl iiih e t list it ue uts sue.h as 
th t inn ins oloi mg in itt ih iihlns te ih strikingly 
mtf un In tin ieni|<imtinn cl Its i iml in ntul Ussuigp 
n it wit hst in ling tli gi at yail Iv In btiueluiul corn 
plexltv aid Hits in it initv lu mipobiti ii is not e hi 

fin d to speti s l> it l f on 1 t nit ru all sells and 

\ ti te 1 le s ol wiMily tissue III ivunge e oni|H>sitioii or 
wornl fion all NOUKIH 111 ty be s lid to b w tti t 11 per 
cent e lluljs (I per e e III s lulil ill watii r pet 
cant non llulcjhc pe i it I ignun vlte add 

ebony m \ | tie ns l« lug y iv 1 v in e llulose and 

high In non ell wins 

In tb ( Ihm n patents and in one of th I wen lorn 
linsou patents it Is tli e llulose whi ll ih claimed to 
le (limited Into ferine lit able sugiis It sc ms more 
Gum i otndd ti thut the quuitlty of niittilal hydro 
ly/ed ill th I w li I >n llnson | ie ns she old lie so eon 
v-ttill iiid slnuld (iitsnnd si 1 h ly i > Hit ptopar 
tie ll or lien llulose li md in wo els In ill pmeesa s 
el livdieljhls the lie ll (( Util isi oi llgne s e<in)l x Is 
th (list tc hi ak down wlnlh i tl by li lysis eeims 
hi an i 1 1 e i n t Ik 1 11m in diiiiu 1 lu i m it r\ ivi 

el li e* that h i th llgn it itii| It x Is It iki ti down 

I lie (i mm tl hyeltoxv d ilvitn ol Un/uii cl 
penlises iieli ueiel and litltii l In 11 ti I it v Is obvl 
ous In Ih U(|tul i vimi ( of th it it d w i l It s ms 
piehlhl til it tin I iki me e Jt i| le \ in we ods Is itt l he d 

It a e< it tin pi opoi tluu ol ecll 11 il s III till e Cllll 

lose l is w 11 ns to the oxy i llulose itntl pe rliups to the 
tine film te llulose 

lhe unit*till bit nftel ti etnicnt euiihisls of ellu 
lose which Is found on b lug igaln ibiultt d tc ste-uiu 
uud hulptiur dioxlel* to yield but a ti i elsugii Tiui 
flbioim eellul si I absorbent t tt m In noth i xt*-ii 
mint rmiaincl unitta I el lis [ ley hi ul is well is ils 
e lu ml al j rojierti s «u pimtl ally un Iiciiik d 

t rnlcr the Kind it ions of th 11 khb ii small qiianllt 
ol sulphurous uld Is mploy d fot a shut tun only 
and yiry little soil toil It all Is loinud it would 
mi in ItiHl the at Id nits lien as ii intalv/ir India Ing i 
ripid iiydiolvsiR of the llgnon complex and ol a pro 
loitlcn of easily nltukeci cellulose Th oxyetllulos 
foi the most pait und tin I rue cell ilose pesent an n t 
seriously nIt* icd cheinlinllv U wculil se*iu |>oisslhli 
that authorises to the eontiaiv notwithstanding tin 
liguone eomplix Is capable of yielding a entaln 
amount of termentabk sugar Should this on futWie 
tudy prove lo be the ease It might be possible to treat 
pulp wood by this pres ess as a prellmlmiy to Its eon 
version Into pulp and lh*n by i second treatment ti 
produce pulp fiber from tin unattaeked teslduc 
There Is lltlle doubt that In the origin ii (lassen pm 
* < so there w is owing to the larger pioportion of add 
and the prolonged action i more profound letlon in 
thp i* llulose and the Ugnont toinplix hr well is prnh 
ably a secondary action on the latbohvdralcs produced 
In a lumber producing eountiy like Canada my In 
dually that can uttlire waste wood and gHt It com 
metclal value should receive en*ourlg*ment If tills 
be tho revolutionary dlseoveiy whhh the Di part 
meut of Agrleulture at Wishington has pioiiounud 
it to bo It will add min h to the wealth of nations It 
will not only open up ni w fields for th* use of Indus 
trial alcohol hut will liberal toi us as food th mil 
lion bushels of grain now usiel In tin nmnufudun 
or ethyl aleohoi 9 per cent of which is used as i luxury 
In Ilf* and regarded by many an a dlitlnct i x 11 in the 
community 

Natter* quotes an article tn the Phjmlkallache Zelt 
scbrlft by Ot J I Koasonogow of the University of 
Kiev on tiia application of the ultramicroscope to the 
study of tho phenomena of electrolysis He finds tint 
when an electrolyte Is examined under the ultra in I 
crosrope at the moment the current la awltthtd on 
there appears In the field of view a number of bright 
points of light which travels toward the electrodes 
with velocities of the same order of magnitude aa have 
been found for the lona The path mav be deviated by 
means of a magnet When a point reaches an elec 
trade It appears to attach Itself and take a crystalline 
form None of these appearances is observed In the 
case of a non-electrolyte and the author considers he 
baa proved beyond tbe possibility of doubt that t hejfr 
tramicroscope provides a powerful means of studHfa 
directly the motions of the Ions In electrolysis ** 
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THE PASSING OF THE OLD 


FOOTL1GHT. 


BY DR. A. NEUBURGER. 


Ini ill ntli i t hill'll aits tlx nn-angt rm nt and 
llliiinli ill in rih I lit nil 1ml si ik luvi lx i n grt atly 
il I i 1 n I Iiiii i \ J within tli liit diittdp For 
ii il\ lilies mi it id Mill li piii|«itiil lut* rally 
lull tli n 11 gcth* i "'Hi nothin huuglng down 
Him above lloth wIiikb and tsoffUa won illuminat'd 



STRIPS OP COLORED CANVAS FOR PRODITC 
IMI ill I I tTSI l> I lull l or \AKlOUS 111 I* S 


liimi tin ft nut and sumitlm's from th< aid's also 
Winn tin M< Inink' r iniiipany mudt tin "hbratid 
toms tlio value of a kood ntag< nitang«in<nt and Its 
Influimi H|Kin tin »ff«it of I hi drama moo nindi ovl 
d< nt Sinn that lime "intlniml inihavora tiavi tain 
inndi to ImpioM lh< Mtagi «<|utpiu< nl In tin Aral 
plan tlio mIiirh anil rmflllh won nlmndaned and K>nu 
Ini (losid rooniH with fillings More innatruitod 
thin thi vailoua ohjiila which had pn \Ioiih 1 v la cn 
l'pimcntcd by pbiiirtH pnlntid on <an\iB wire con 
Btrint d In plaatli fiiini and in hoiiip of the new tint 
t<ra ivn ti(<H with iiallatn ivllndtlial ttuuka hav« 
boll Intioducul At tin Harm tlnn thi Illumination 
of the Btngi muh Improved Th< ilutinnl hvhIiiii was 
IHifutid and the Inrnpn wtr< at rank d to prndtiu a 
great Mil lit v of itreits A kt nt lmpioviment wax 
the lot rod in t|on of the ho lulled regulator I hln la 
an il 'tilial awlt<hlioard contiolled bv one man who 
Im thim i nabli il to light nnd iXtlngulHh any lamp at 
will to tlmiw a tlood of t<d green nr white light 
om t the Hinge and to produi various efTeeta of light 
and daikuma The opeintot of eouree inuat elewely 
follow (In aetion of tin plav end adapt the lllnralna 
tlon to It 

In fiplle of all them Improvi mi ntie the modern 
Htngi nt 111 falla to g|\i a true r« pre m lit at Ion of na- 
ture The moat sltlkliik elllTirinte lietween natural 
Be i tn h and I In Ir 11 ptodue tlon on the stage la In tho 
Illumination Almoat everything we see In ordinary 
lift appears In dlffitHtd minllght The raya of the 
anil me lefleetid not onl) by cloudH but by Ibe earth 
and varloua objeita u|>on Ita aurfaee aueh aa trees, 
liouae walla etc In Ihla manner la produced an In 
tiliati mlxtiin of r< fleet'd inja or a diffused llluml 
nuilon wlilili curia a picullat elf'it upon the eye 
Hi la elfiet cannot be eori'ctlv nprodtued bv the enr 
n nt method of stage Illumination In which numerous 


Incandeseint lamps throw tin Ir toys directly upon 
all ohjecta Tin difference wan not bo marked when 
painted Hienny whh umil exilualvely hut slnr» the 
Introilintlon of solid objects verv linnatunl effects 
aic pioclue'd by tin present avstetn of illiimlnitlon 
this la partiiulatly sulking when an attempt is made 



PORTABLE APPARATUS FOR DIFFUSED 
11 LUMINAIION 


to Imitate thi Inti nse diffused light produced bv the 
sun shining through clouds The great difference be 
tween natural lllunitnalIon nnd slagi Illumination won 
flrHt fully appteclatiel bv tin mtist Marl ino Fortuny 
of Venhe who afli i a long comm of * xpe tunents 
eauied on with the asHistime of thu Ueneinl Klee trie 



FRAME Or HT\(.U SKY SFbN THOM 
Mb HIND 


Company of Berlin has Invented a newr process of 
stage illumination which closely Imitates the condt 
Ilona of nature and presents all objects in diffused 
light 

Are lamps are uai d exclusively as their light ror 
responda In composition most closely wllh sunlight 
The lvmps howevci do not shine directly upon the 
Btage but their light la reflected by surfaces of eloth 


and is thus diffused In order to produce the varloua 
tunes observed in nature the refleitlng surfaces are 
inmposed of a number of strips some of whlLh serve 
for the production of color and others for tho modlfl 
ration of the light by an admlxtuie of black or white 
Not cvny giadatlon of tint observed in nature tan 
bi reproduced by these means however and there 
fore they an reinforced by the interposition of eol 
ored glasses bttwien the lamp and the re flee ting snr 
faeiH I his di vie i Is um cl In partli ular In produc 
ing the colors of sunset nnd sunt the storms etc In 
ordir to obtain thi closest possible imitation of nature 
it Is mtessary that th lusin who controls the tllu 
mimtlon shall be able toohmivi the effects which hi 
produces This la not thp ease in the employment of 
the old regulator which was placid behind the scents 
The ope rator i ould at best sc e only part of the stage 
and could not form a comet Judgment of the appear 
anee which even that pait pieaented to the apeeta 
tors in front In the Fortuny system the apparatus 
is so arranged that it can be controlled from the rear 
of the auditorium by means of slmph and inionspieii 
ous switches! Ilencc the operator can follow the 
effert and assure himself thnt all 1 h going well 
Hut even these devices cannot In all cases assure 
n eorrert reproduction of natural conditions The 
vault of Heaven ih not a mere poetical expression 
but currently desirlbes the appearance which the Hky 
pre »e nts to the eye and this vault has much to do 
with the illumination of obJcetB on the earths stir 



APPARATUS roil PRODI CIM* CLOUD 
fcPPM TS 


fare So Fortuny introduced a vaulted sky into his 
system The Imitation may be rigid, collapsible or 
even portable One of the accompanying Illustrations 
shows the light frame of the vault Heen from behind 
The front or concave side of the framp Is covered 
with dull white doth upon which the light already 
diffused by the colored black and white reflecting 
surfaces is thrown Hence the stage Is Illuminated 
by light which has been reflected twice and very 
natural effects are produced including aerial perspec¬ 
tive which cannot be obtained by the current sys 
tem of illumination in which the painted sky la as 
opaque and glaring as tho rest of the sccneiv Clouds 
are represented by reflet ting the rays of the lamps 
directly upon the vault by mirrors and Interposing 
transparencies of clouds which may be moved if de¬ 
sired in the path of tho rays In this way the effect 
of motionless or fleeting clouds delicate and fleecy 
or massive and opaque, can b« Imitated very srrur 
ately, especially as the vault of the sky behind them 
appears In Its natural rpiors 
After this general description of the Fortuny ays 
tem we will mention s few of its most Interesting 
technic si details One of the illustrations shows the 
reflecting surfaces composed of strips of various col 
ors which can be moved by chains passing over roll¬ 
ers so as to bring any desired portion into action 
This operation can be effected slowly or rapidly, as 
desired Another ilhutratlen shows a portable appa¬ 
ratus In which the lamp is placed close In front of 
the canvas strips Tn another picture we see the 
apparatus for the production of cloud offsets, consist¬ 
ing of an arc tamp and a mirror bearing a pteture 
of a cloud The genera! effect produced by the Foe- 
tuny system of Illumination Is welt illustrated by tbs 
picture of a stage scene photographed by means at 
the Utumlustton used In tbs perf o rmance When we 
compere this with tbs coarse effects, harsh contr as ts 



A STAOK SCENE PHOTOOR\PHEP BI THE ILLUMINATION PRODUCED BY THE 
FORTUNY SYSTEM. 














April 1C, 1910. 


SCIENTIFIC AMERICAN SUPPLEMENT No. 1789. 


21 


and unnatural shadows of ordinary stage scenes the 
superiority of tho Fortuny system becomes evident 
Not only are tho defects Just mentlontd eliminated 
but the seams In thi canvas the. shatp edges folds 
pi ejections aud other lmperfc < lions of ordinary setn 
try no longer remain to destroy tho Illusion 
The method of attaching thi vaulted sky to its 
frame Is very lnten sting It Is necessary for the 
canvas to present a smooth concave surface which 
never could be produced by nailing or similar racth 


ods The problem was solved b> using two quad 
lantal gores of airtight canvas one of which Is 
attached closely to the frauw while the other which 
Is turned toward the spictatuis hangs loostly from 
the top of the frame 1 he two gores an attached 
together by their edges so as to form a perfectly air 
tight bag Uy mcaub of a small alt pump the air Is 
withdrawn from this bag aud the front surface of 
canvaH Is consequently pressed tightlv against the 
other and the fiann behind It without showing a fold 


or wtinkle The frame can In inlseel end lowered in 
sections like a phaeton tup and cm lie lalsed at h 
back so ah to lave the stag bneatli It ntlrelv 
cleat for the setting of the seen Wli i all Is leudy 
the flame is dioppeel ut Lb he k Heel 11 f w h onels 
opciation of the air pump gi\ s th nncus lit re 
quire cl smoothness The hcitnny sesteni «r tMuuiln i 
tlon Is alieady In ex|Miliueutil ?i ution at broils 
Ojm ra House In lie rim wlere it has met with re 
markable suecesti -Kw r Alle Welt 


AN AUTOMATIC STAMP VENDING MACHINE. 

A NEW TRENCH DEVICE. 


BY LUCIEN FOURNIER. 


In Franco* the Introduction of automatic Htamp vend 
lug machine's was Impracticable In fore the reduction 
of the. rate of postage for oidlnaty letters to ten eon 
time's Hie* construction of a machine lequiilng for 
its opciation the lnBeitlon of two coins of different 
dimensions was a problem too difficult to attract In 
wntors especially In view of the moral certiinty that 
Huch a machine would never become popular 

Soon aftoi tho redue tlon In the rate of postage tho 
Abel Automatic Machine Company submitted to the 
government several stamp vending machines which 
were Installed In the Faria post office and have worked 
with perfect regularity It la to la hoped that this 
system will be adopted by the postal service to lh« 
pleat convenience of tho puhlie for tlu machine can 
tie set up almost anywhere and can be at ranged to a< 
commodate a lettei box under the mechanism The 
constiurtion of tho apparatus Is sufficiently curious 
and Interesting to merit a detailed description of Its 
two essential oignns the coin tcstei and the appara 
tus for delivering stamps 

The Abel coin tester makes use of the magnetic 
principle which is employed In the Faelor letter re gin 
terlng machine (dese rlbed In the Re it vni t< Aural av 
THh ember 4th HOI) The tnembi re of the Fit nth 
AcadAralc de«e Sciences who praised so highly the In 
genutty of the Fodoi machine appear to have been 
linorant of tile fact that the same principle has long 
been utlllred in similar mae hints In otlie 1 countries 
The Abel coin tester is shown In Fig 1 The coin Is 
incarted In a vertical position into the mouth of an 
lmlined ehutc / of reetangulnr cross section which is 
lust high and wide enough to allow the ten centime 
piece to pass The com rol s down the chute strikes 



Fia 1 —THE ABEL STAMP VENDING 
MACHINE OPENED 

* steel cylinder and rebounds with a force Just sat 
fleient to cause it to enter a second chats which con¬ 
ducts It to th« cash box In its course it strikes n 
lever, which unlocks the mechanism for the delivery 
of stamp* If a plooo of Iron or steel Is substituted for 
the ooln it Is arreetwd In the ft rat chute by the attrac 
tton of the magnet AA and is expelled from the ms- 
chine by pressing a button placed beside the ooln slot 
This button moves the lever L which, acting on the 
crank pin D, raises one side of the chute which is 
binged at the top to the other and fixed »We At the 


H»me time the frame r which suirounds the poles of 
the magnet moves outwaid and detaches the piece 
which lulls Into n Im'c that c lilies It out of tho mu 
chine I h« movable side of the ( hilt 1 Is cut away 
to so gieat an extent that a nonmagnetic substitute 



fih i mm or mr t oin rpsTi.R 

of a diameter cten slightly less thin that of the ten 
ccentime pine fallH of itself out of the chute and fol 
lows the subsequent courae of the Iron token A piece 
which is too thin becomes lodged in a groove at the 
bottom of the ehute and is expelled by pleasing the 
button At let passing nil of these tests the eoln Is 
subjected to tho test of clastic It v by Its Impact upon 
tho Steel cyllndii A piece of lead of the exact dlinen 
slons of the ten centime piece for example would not 
re bound sufficiently to gain the chute leading to the 
releasing level and the ismI) box while a substitute 


le shown In Fig 4 A strip of r on stunps is drawn 

ftom th i e I / hy two patis ol mill el wh els Ut and 

\ which lie i imn etui by g hi lug with th elite lug 

shaft 4 1 he (.tilt of Htamp Is pi steed ng lillst the 

milled winds bv e >rrt>H|mndlng fi wli Is nitlul by 
the hinged front P which is shown ci|h n in the illu^ 
(ration and its motion is guided by ihc smooth tollers 
C between (he tippe i wheels If and bv n smooth v< rtl 
cal rail tin eae h side of the winds lht diiumfcr 
once of tile milled wheels iHgieatci than the 1 ngtii ol 
n stamp hutaseetoi Is i m nil having an m of the 
rxae t h ngth of a stamp 1 he move me nt ut Hi tdiip is 
regulated hy the two V shape el ph s / 0 which are 
plvote'd al O Th lnue r liiaiic he H of the He pi h eliriv 
pins will! h entei the perforations betw in (I sttmpH 
mill whidi bring the stup to i si with ftic lln of per 
forallons exactly In fiont of the Hill / 111 loelie T 

nlaive and below this sill then aeliait < end tress the 
two atani|B lirmlv against th trout pi ee P unit a 
moment later a vtiy shaip ale I hind of the usd 
width of tin alarm s emerges fit in th sill nnel cuts 
through tho lino of perforations d ladling the slRiup 
at the end of the ship Tin kniTe Is ell Ivin forward 
very qulekly hy a rack am) plul a nnel la hi ought 
haek by a tuning The elctudud stamp glides down 
into the reeepfadc <• I Fig I) Jli pure hasi i i)|ie ns 
tlu door of this r ee| lade and 1 moves the stamp 
If the gtilp of HlampB Is exhausted oi torn tIn eoln 
tester eptna and returns the eoln In foreign ma 
■ liliieg the nearest post office Is aute math ally mfoinud 
lit an electrical signet of the stoppug of the apparatus 
fiom this or any other eaiise Th motive power of 
th Abel machine Is furnish d hy a simple dock 
work The imblh prefeia the automatic method of 



■lightly more elastic than the ten-centime would re 
bound with sufficient force to carry It back through 
the entire length of the chute T and to expel It from 
the coin slot The machine now In use can he oper 
ated by foreign coin* of the dimensions and compo 
■Itlon of the French ten-centime piece although the 
coin, before dropping Into tbo cash box tan be In 
■peeled through the perforated piste shown at D 
(Fig 21 Th« manufacturers now claim to hate in 
vented a device which will reject foreign coins 
The mechanism by which the stamps art delivered 


purchasing stamps because it is mou expeditious than 
the old way —1 a Nature 

Britannia Metal Coating for Brass Articles (are nrd 
ing to C Puscher) —Solution Forty live parts pow 
dered tartar and 4 parts tartar «me tie ellsSote d in 
1 000 parts of hot water add CO iiaits of hydrochloric 
add 12ft parts powdered tin and o i n h i f pn d red 
antimony Heat all in a well gland vised to bolting 
and dip the article lit aftci I to 10 minute h th 
coating is completed 
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THE DEVELOPMENT OF POWER SYSTEMS.* 

A CONSIDERATION OF PRIME MOVERS. 

BY CHARLFS LD WARD LUCRE, PROFESSOR Or MECHANICAL ENGINEERING IN COLUMBIA UNIVERSITY 


Is tin Me i \ ut tin il vilipm lit <r iiiulilniiy the 

I ut |il i v i .1 li\ iiiiIh hlmits i \ llnil is mill otlui »li 
ini ills it ili mi < liu.nl in In null mini Hi t<> tin ion 

II | III IIH III i lllll ll |IIO SSI s w till II I ii li iiiuiiMnunt 
I |ii I in il \ In il fo innv nut It 1H unit i Initial hint 

I ki \ J i I li w st mi sliaiilil In In tliti in oiiiu to 
I l IIII till limit walk til III to In 1I1I1 to make. 1 sti Hill 
i uii tli it w III i mi It In iiioii linpuit int to know how 

outluihtllili t,Hn 1111xi il with uli should bi tuatid 
to nivc hii t\ Ionian | noil ui lug I In hlRhiHt possible 
liirHHini th i i to Ih ihiihIiIi of making a elianibu 
HirotiH iniiiiiti in ulllist mil tin i fliits of tho *\plo 
din I n li i It Is mini mil uliN h fHit to 

ii n h mull Mtiuitlliif ill mil in. mid In turn i ant rib 

lit* S III till lllHIIIVIIV III till III xt 

All mil mill l III lUolIon In lilt, i ujiabli uf moving 
Ii Is w Itli imdilliH nit m nil v liuils u Hindi lit to tn 
•gut 11 how Hindi* in tv Ih pat in mot inn u quislloli 
Will Ii on mini mil ii Inn si mstuiitly uiiswiis Itself 
li ullo i lut. Hum to ism|i 11 oin Iiltth inihstiii i ham 
Ihih I In in \t Ingle il iiutulii Ih how may lliiids ho 
la * n«u ill so is (o h mull i high | > 11 sHti i * In elutnbeis 

II uni hull Hiiv inn < si t|n rhlH hide to tin *Hh 
i on i j tli il wall i ni.ij In boiled In iIoh d v< hhi Ih and 
tlmt t xphiHlons ol paw Hi i in t, isi oiih HipIh iuhv In 
iiiuwil r* suiting in the dtiditd htt,h piihhiup or more 
Hiiupli watt i tm> In I* d in pipes from thr tippir 
lull I I II lulls la till low11 md It on** till three 

* lift mi I * 11 m 111 sisliuiH ol powi r turn lotion in* undo 
11< oil 

An tlmoHt liillulli iiumbn of *omblnnlloiih of 
nuilimWm imits tun bi lound to tuny out iith 
pious I lit tiiou hsih mi liindiinitntul tin m*ih in 
Isnii liuldintiil It must not b* usBunu d howivti 
that tin puts niitj Iiiivi Inflnlti laihtv ol foini or 
(lint thi} mu} In ill uli ol uny nutulnl Ini tluri tro 
limit iltaiis whlili tumult bi Igtiuiicl 11n 1 1* im nta 
must Iiim mull siniph toiiu tbit tiny miv In *HHily 
mad* bi th* wnilnun lloth tin firm and uiitiiiul 
ot mill pint must h* suiliilil* in hlietiglll sti muss 
Hfxlblllty and WI irmg ipmlltns Hu wllol* ma 
ililn i amt not hi t* ii * i Mtii to piodtui not to k<*p 
in ii puli and il must mil i• ntilrt too mueli skill on 
tin pHit ol in op* iiilm l In piobhu ol iiowii 
mu liltim dt vi In pm* in is divisible Into stmul puts 
1 Irsl \Uiiil piiHissiH must li* cirri* d out to pio- 
dan nu lion aynlnst uslatiinu ’ 

Siuiiid W h it * oniblnatloiiH ot simply loriuid imrta 
( in bi midi to miry out th* proi* hh 

I lu s* two parts wlun woikid out will insult In 
Holm kind or uii mglm but It nmy mil b* u good 
tiiklm tot It may usi up too niuth natuml energy 
lot tin wink It dots som* pirt tuii} brink in wear 
too taut anotlur may hai* a foiui tliut uo workman 
inn muki or mai up ion muili iiiuliiml oi tlnu In the 
makInK in slual w lit I* tin mglui may work it 
inni do Hh woik at too guilt u tost In iouI oi waUi. 
in itlimliiu* oi In liiiiHtnn lit I h n must there* 
lut. 1 k mlthd (itli* i elniunlH to tin pioblilit 

I till il How many wins nr* Unit of making laih 
put nml w li It h Is ihiap*st' Wlut othi i form of 
I ut mlRlit b* devised (bat would br iheaper' What 

* Ii* ap i material Is available which would lx uiually 
Hiiitabl* ' 

1 oiii th How aeiiHltlv* to mu an all Ihotu parts 
whin tn opiiition and how Hindi nttuidame and re 
psu woik will be uipiirtd to k*tp the mm bln* tn 
mhhI operating londttion’ 

I irth How big must tin tinpoitant parts or the 
wliol nnu him Im to utllt/i til th* eneigy available 
m to produo th* dislod amount of power* 

islxth How niuth lone muat *aih twit of th*. 
mu bantam sustain and how lug* muat It be when 
madi of ruitabh mat* rial ho hh not to bleak' 

Sri * nth How much »IT* * tin wink mn the machine 
do lor mdi nntt of t-nngi suppltid' 

In Hu mrlv dn>s or powu gun ration all thcac ole 
mmlH wu* mil rieoguized liny w*r* doelopod and 
studlid ilmut in Ui* oidir iiamtd n fairly autlafaetory 
solution of the first putts point*d out the ixlatcnce of 
thus* that followed and thi necessity or studying 
tiiom tin solution of n n* w question rcaited on an 
old* i oni ao that mw solutions of th* older question 
npp* ired whlth <onld n it be conceived before 8y« 
tiniatl* study or engineering problems baa been 
m ulvlug attention fot about a century and a 
half but has been dliidod Into periods as the 
studv adianted to th* higher stages Tor example 
It was not until about 1860 that the seventh element 
of the ptoblem was stuiessrullv trmted for those power 

• MmtniLt of tccord Iliwilt Icitua delivered at Cooper Colon, New 
lurk illy 


svst* mih <li pi tiding on th* hint of fin 1 os thi source 
of iiurgy Although smiessful and lotnmerdally 
i iliiahl* Mi mi * liglms had hieti * ontlnuously pio- 
dti*ed for * hundred }mis no one waB able to tabu 
late * xadly how muih ol tin brat lu th* steam might 
It (tnurtid Into woik by i niedianlatn 1U* illy |n r 
lut mj tliut (In goodnisa or badness of a glvin en 
glut (ould not lx Judged by silintith stindaids but 
only In a lompaiatlvr way One mac hill* might pro 
dine ii bora* itowir with loss coni than anothu but 
no oin * ould stat< positively why whl( b of course, 
Is Hil Hist stip lu i it Iona 1 lnipioumcnt of eronomy 
lint thi inininiiim possibllltba of mil ennsumptinn for 
i glvin s} all hi could mil b< mlculatcd In mi the 
(ompnntlvi mini of compiling systems totild not be 
judged I hla boit of (nhulatlou la now an evuyday 
thing which every engine it la capable of tarrying out 
md Is the busts of all niodttn designing and Impiove 
ment Tin ru<t tliut It took ovu a hundred years 
liter building useful engines to anive at a scientific 
■ on* * pi Ion or Hu liiiidiiini nial piuuasia wblih wen 
ImIuk moll oi li as llllpcifiitly ix<<utid lu maihlnrs 
ihdgmil Itigely by ml* of -hunib Ih doubly Hlgnlfl 
imt of the high ord*i of mental development ne*es 
saiy tm it when It Is nall/cd thnt the first and se* 
ond dements of the problem w«ie understood to a 
d* gm sum* lent to enable men to pindu** working 
modi Is som* two thousand stars before 

III* lHiltul ol syHt*nintl* nnd adcntlfl* |hjw* r dev* 1 
opnn lit is i mm lil* nt with tru* progiess In the moat 
ImrIi ot the seu r»l bi in* his of nntuial philosophy of 
i It* mist iv pin si* h me* h an i* m thermody naml* h and 
the tli*oi) of ilistkity of materials and ther* la no 
doubt thnt the bt*nn <nglne wlmh was built by 
me chant h b*lon lush laws w< n well understood 
(tirade el Hie ill* iition ol phllosoph* rs who In ut 
timpllng to ixplun w hat look pla*c In It ciutnl a 
i * late cl liodv ol prlmlplm bv whlili rutin* develop 
tut.ui wab yulelid lliobi nun who b* mmn familiar 
with nit mil s* I* lire ind ilso with shop methods nr 
m iking nia*hln«ty i id who biought tluir kuowledg* 
lo b*ii on thi problem of the production of ma* himry 
lor bpulttid londltlons (oinhlnlng th* rim * lal knowl 
idg* ol tli* s*lrnl 1st with th it of the Hhop mechanic 
wen tilt (list nidhamuil engineers uiri the pro 
tesblou of ltiedianuU diglmiilng which is the term 
now applied to this sort nt hiiHlnesa wbh criatcd out 
ot tllorts to improve power systems so as to mak* 
them nioie * flit l* nl mid bettu adapted to various 
< 1 isse s of s* rvie e 

Nothing Is nioit lnU.itsling (bun tin* detailed hla 
loiy ot imwei svHtem leleus mi* linn Uni and the pro 
dnitlon of both the inaehineiy and the power its*If, 
studlid along wllli til* parallel development of the 
ualuriil sill inib Rut this 1 b beyond the seoiie or 
Hu si It dim b In uhlih no mou than the in* real out 
line dm be atumptid Juat audit lent to permit of a 
llllle uiuli islanding of modem machinery 

As has liem aluaely said one of the earlhst under 
stood Ideas applied to powir generation Is tlmt water 
lu motion miv by sti Iking imetdles on wheels move 
the in and Ha* If lose some of its motion or that tho 
imtgy ot motion can be eommunUakd from one body 
to another On* of the earliest kinds of wheels was 
bung by ltB shaft which was Just a log of wood 
ov* r the BUrfa* e or a fust moving stream at such a 
height na would allow tbe paddles to dip Into the 
watei The Idea Involved old as It Is Is one of the 
moat modem inasmuch aa it la basic to tbe largest 
model n water and steam turbines It must not be 
undi rate oil that the bash Idea consists in the dipping 
of paddles Into a brook thlB Is a mere Incident a 
(Olivetti*nt way of making ute of the real fundamental 
principle that the energy of moving fluids tan b# Im¬ 
parl* d to whiela by bringing the fluid to rest In a 
suitable way 

In moul of the modem turbines, which is the name 
applkd to the highly developed ferrmi of wheels de 
signed to rob moving fluids like steam and water of 
tbiir enugy of motion there are involved many other 
principles some of which are very old and eome of 
reunt conception One of these eaay to understand, 
Is concerned with the way In which water may con¬ 
veniently be set In motion Water led from an ele¬ 
vated tank or pond by pipe to a lower level exerts a 
proaauie tending to burst the pipe which Is more pow¬ 
erful tbe greater the drop, and the greater the pres¬ 
sure Is the greater the velocity of th# water flowing 
from the norxle Similarly, water, atearo, air or any 
other fluid exlatlng In a «hamber under pressure, will 
escape from that chamber through a noule In a Jet 
which will have a Telocity determined by the prow 


sure The quantity ot fluid that ean escape as well 
ns the energy of the J*t will depend on the Blue of the 
hole and velocity of tlie jet It has always been found 
mor* convenient because of the concentiatlon of en 
cigy that icaultB to devise means of getting tbe fluid 
under pressure and then allowing It to escape In 
ordt r to give It motion Instead of depe ndlng on fluidB 
niturally in motion J*ts of fluid may be allowed to 
play on vanes oi paddles In a great variety of ways, 
giving different types of motors all known by the clasa 
name of Impulse winds Some have one noszle and 
otheiB manv the arrangement and foim of vanes 
vary greatly 

It rcqulnd many yiara of experiment calculation 
and comparison to dlbeovu just what cuivaturo and 
angle should be given to vama and no/zlos to sec uie 
high eflldcney for while almost uny combination will 
tun there la only one last design and th* deitermlna 
Hon of that best design is the principal problem uf 
tin engineer today lo such perfection has this work 
Ixen can lid tlmt It Is now possible to pr*dl*t within 
I or 2 per cent how muih of tho fluid energy a tui 
hint yd unbuilt will be capable of transforming 
Into useful work A pioixr relation between the speed 
of the vanes that of tin. steam Jet and tho angles 
nnd cnrvatuic will allow the steam to leave with the 
low * st practical velocity moat of Its original cneigy 
of motion having b**n lmpaitcd to tho wheel and 
these things cun now be ditermlned with pre*talon 
When the water lasuea In a fast moving Jed Horn a 
nozzle the nozzle la pushed backward JUBt aa a gun 
reeollB as Its projectile moves out, and this prlne 1 
pie of lwution la uwd in both water and steam lur 
bines either alone or associated with the Impulse 
action lo all wheels in which the reaction of the 
Jet rather than tbe ImpulHe of Itn striking the vama 
i veils Hit driving tone tin e Ihsh name of riaitlou 
winds Ih applied 

1 he antiquity of tbe reaction and Impulse pi In* I 
pies is shown by tbe records In which It is said that 
one Hero 200 years B C made a steam reaction 
turbine In whlrh a fantastic water vessel was heated 
by a Are making steam which flowing up two vert leal 
standards hollow like pipes entered a ball arranged 
to lotati on the enda of the standards From the ball 
the steam esraped by nozzles tangentially causing Ihc 
ball tn spin to the mystifle atlon uf the rnauu of tb* 
pi ople who believed that som* nplrlt from th* otlu r 
world had been brought under command A lain but 
nevertheless old device dating from 1620 and credited 
to Bianca an Itullan, la a puro impulse gleam tur 
bine coupled by tooth gearing to a shaft with lumps 
on It arranged to Itrt pestles for (rushing com or 

lhc simplest oldest and at once the most modem 
Ideas tor power generation are then 

l'lrst A moving fluid properly directed may move 
wheel? against resistance when It strikes vanes suit 
ably foini ed and arranged 

Bee ond A fluid under pressure may acquire motion 
simply by escaping. 

Third Jets of fluid escaping from noxsles or eult 
nbly formed passages In wheels may by the reaction 
of emape alone turn those wheels 

To these prlnclplee, mlnnte and painstaking Invisti 
gallon guided by progress which no doubt assisted In 
stimulating aa well, In mathematics, mechanic a phys 
Its and chemistry there has been added a vast body 
of engineering principles by means of which trad 
design ean he carried out, and turbines built of pre 
dieted efficiency and ot proper strength tn all parts 

It Is a most significant fact that although Hero pro¬ 
duced a rotative steam engine, that worked, In 200 
B C nearly two thousand years elapsed before the 
first commercial rotative steam engine was produced 
by Wstt about 1780, and that after him the progress 
of about seventy years In power-*team development 
resulted In advances which entirely eclipsed ill the 
progress made since Hero's time There are good rea¬ 
eons for this, and the key Is to be found, first, in the 
lack of demand, and second, In the lark of Information 
to enable makers of machinery to meet the demand 
when It came. Practically all the power machinery 
produced before the time of Watt tn 1780, except spo- 
cial devices adapted to pump water only, eras more the 
result of accident than of logical reasoning from de¬ 
sired results to means by which they might be at¬ 
tained Even after Watt, much thnt wu done was 
prompted by a desire to do somethtag different, a 
groping after something by trying everything. There 
wu no oonyiottoa based on proof or eeta Mt sh e d aito* 
ciptss that tho means war* «*tt at but ThU Is 
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pure Invention without which. It Is true Tittl* prog* 
rcui is possible A <onceptlon that the new thing 
nivurt produce the dealred result In a truly better way 
or produce a new result superior to tin old with no 
more wasteful means becomes possible only when 
there is available a body of farts and principles re¬ 
lated to each other and so constituting a science by 
means of which existing machine!y can be analyzed 
to reveal all faults and their causes and the perform¬ 


ance of new raachmety yet unbuilt can be predicted * 
with reasonable ecitalnty This 1 b tiue design with 
out which In volition alone may rtault In nothing limit 
than Interesting toys But when combined with In 
ventlon cJcHign gives thu engineer command mu na 
lure The btsis of enginerrlng design Is knowledge 
of fnctH and principles so it is en»\ to uhdirbtand why 
In tb« early days ot engine building no tun design 
was passible for the ume hlor and Its operation them 


wives supply the means foi collecting the nee easily 
facta and mentai capieity however well tialncd can 
not find (lie lclatlon between tin ice is until the lac th 
themselves an found by tests ot the ni echlne rj Once 
discoverer! end classified lies illations constitute 
a body ot pilnupl's bavin* the Icicc aid dlgnltv ot 
liws of nature tlu disc meins and i|i| II itii n of 
wlileli to the use, ul Illcll c nistltul tli pi ole “sion 
ot engine erlng 


FAST AND FUGITIVE DYES. 


SOMETHING ABOUT THEIR CHEMISTRY. 


BY PROF. OTTO N. WITT. 


In order to make a thorough and methodic a! In 
vesligatton of the behavior of roloied substances 1 e 
substances which exert a selective absorption upon 
leght we must fltst ascertain how those bodle s act 
which do not exeit au appreciably se lee live Uellou 
upon the various rays of white light Sueh bodies 
may absorb all the light which falltc upon them In 
which case we call them black, ui ic fleet It all In 
which cane they arc white at allow It all to pass 
through them lu which ease they an transparent 
Notee Of the rlHsnes thus lie line el Is repiesented ex 
actly by any earthly substance Bodies which absorb 
part of the Incident light and idled 01 liiuismlt tlio 
temuinder present the vailous shades of gray but arc 
commonly regarded at, gray only when a rather huge 
propoitlem of tho Incident llglit Is abseil lied Many 
HtilMdanctB which nrc really gnev nee ending to the 
tie llnltlein given above nre re gat ele ci us white and 
alinoat al of the objects which we call blaek arc 
leally gray Absolute blackness In the stild sense 
of the word ean be produud only by viewing the 
sex ailed black bodies In tlu faintest possible light, 
us foi Instance when we look lliiougli h smalt hole 
Into the Interior of a box lined with black velvet If 
we place boslde this hole an otdlndiy black body we 
sec how far It Is from being black In icallty the 
eye Is very sensitive to dlffenenees In quality belt for 
quantitative measurement It Is a very unreliable In 
Minimum Its estimation of thr Intensity of light 
deiecnds chiefly upon contrast and wluu the contrast 
Is gnat, none of our organs of sense Is mote easily 
ele elved thnn the eye Upon IIiIh fact depend manv 
te markable phenomena and many aitlstle efTeets 

We live therefore In a giay woild all hough this 
pi ay Is diversified and beautified by many colors for 
tinted objects are much more common than pure 
gray or black and whltu objects Let us see what be 
enines or the light absorbed by these gray objects 
Light as a form of energy 1s so nearly related to 
lie hi that all the laws of heat apply also to light 
lienco there can bo no doubt that any body oau be 
i limped with light as well as with heat The quan 
tlty of heat absorbed by the body can be measured 
and thus Is obtained the Idea of heat capacity, oi 
specific heal For the measurement of the energy of 
tho light absorbed by bodies, on the other hand no 
method has yet been devised Hence the conception 
of specific light or light capacity has not b<>en formed 
hut that the light which Is absorbed by a body re 
malna In a sense attached to It is a necessary eon 
elusion from the fact that the absorbed light can be 
extracted from the body, not necessarily as light but 
as energy In some form 

Tho simplest case Is that in which the light which 
has apparently been destroyed by absorption subset 
quentty reappears as light This occurs with numer¬ 
ous substances which are known as phosphorescent, 
especially with the sulphides of calcium, barium, 
strontium, sine and aome other metals which after 
exposnro to bright sunlight or electric light retain 
the energy which they bnve absorbed and give It 
out again aa a steady luminous glow during many 
hours Tbs phosphorescent light which they emit Is 
not always white It te usually colored, and this 
fact indicates that the white light which has been 
absorbed te not emitted again entirely but only in 
part, rays of certain wave length having been re¬ 
tained and converted Into some other form of energy 

Phosphorescence, bowsver to an exceptional phe¬ 
nomenon. Most of the substances that absorb light, 
and consequently all of those substances which we 


light? Iwsry parson can easily give the answer to 
thfa question; In fact he does give it daily by hte 
tmoonsrtowt notions In tbs bright sunlight of sum- 
mar, on tropical journeys, tn active exercise in the 
ppfn sir, we put on white of light-colored garments, 
"* sum**mU tom*la«*MMk» with Fief, Will'ssitielein 


which reflect light but In tin gloomy wintu vu went 
darkiolnrcd elolhing vvhlih nbsoihs light Why do 
»i do this 7 IhiauHe 1 he light HbhuitMit h> oiu doth 
lug Is c olive t ted into heat fine! felt i tub We 
make tenia and putasolte of white labile, whnh re 
I et Ilia sunlight mate-id of nhsoebtng It dlid eon 
vetting it tntu heat Indiana and I klinos luwever 
use daikeolored tents foi the vitv i -i->ou tint lliev 
are wninier In Not way Sweden mil Husain liouaes 
are painted In elaik colois ho that tli v hm k< pi 
waimet by Uic ab-coibed sunlight hut In southern 
countries houbea die puiiiUd white In etehr to m ik 
tlnm as < ool Us possible. This is th< most gene nil 
uetion wlileli bodies exeit upon the light whteli lleey 
nbaolb thev e(invert it Into lie il whleti lliev give out 
by eadinliem and einduetlem (he energv is not lost 
but lti wave length la e lilllge el it Is eleg l (le el me 
the enetgy ed Hn nlte milting eleetlle e ui lent In ele 
graded In a Hteplown transfm me i An elettleal 
Itanaioiuiei eemsiHls eif an Irein eeue auiiouiided by 
two eolla of wile. When an alteinaling <uricnt Is 
passed thleiligh OIK of this mils a gl It |)llt of the 
ineigy of the turrent la abs uteri and is re | mil need 
lit the* form of an alternating e litre nt which Is In 
deiced in the nltiei «oil Aeeotclltip to the length and 
diametel ol the wlte In the two colls the e Intro 
motive torn ot voltage of tin linlitiiil e ill rent mav 
Ih es|tml to oi greater or Ichh than that of th tit 
mn» eun nt A beuiy (hat ubaoibs light vets Itk n 
ttansfoime r it uhsorbH the pilmaiv eurrint of lulil 
eoiiHiHtiug ol eneig) of cutaln wnve lengths and It 
e lulls Inclined enetgy of dllfennt wave lengths If 
the wave length of the emitted light he guatei than 
that of the light alihorbed the energy produced bv 
iuduetton eotmlste of radiant heat If the wave 

lengths of the nbsorbed and emitted ene tales aie 
neatly equal the Imelv emits light in addition to heat 
and Is e tlh <1 phoHphorc se e nt A third ■ ase Ih c cm 
ccivdbk in wlileli the wave length of the energy ah 
.inilied ih Bhnttenid as In a ntup up tranHform t 

let us now iittirn lo the colored bodlci, wlileli 
exeit a se.halve alisoiptlon upon light It Ih obvt 
eus that this He let the absolution Is only a special 
ease of the phenomenon detecrtlnd above but liu-iiisi 
we an heie dealing with luminous enetgy of p< i 
fcetly definite, wave lengths wo inn follow the pine 
ess of traimfoiuiatinn much more aieurately and In 
imrtlcular we can barn something of tho hypothet! 
eal third case just mentioned The eommnniHt ease 
Is that in wide h the light which Is hi lu lively ah 
Hoihed unde rgoos an meieast In wave length or Ih 
stepped down and Is e (inverted Into dmk radiant 
heat As this Mat ean escape freely and eontlnu 
onsly the proutia can continue Indefinitely The 
active. body tho dyosiufT aeta only as a transformer 
without undergoing »ny change In Itself This is the 
characteristic of permanent dyis 

But the transformation Is not neetssanly cairhd 
so far Some substances absorb onlv the ravs of 
shortest wave length the green blue violet and 
ultraviolet rays The wave length of the energy 
thus absorbed is Increased, and the energy Is emit 
ted In tho foim of light of somewhat greater wave 
length Substances which act In this way are called 
fluorriecent 

The class of dyestuffs however, lnoludes In all 
probability, substances which modify the absorbed 
luminous energy In the opposite direction eonvert 
Ing it into rays of shorter wavo length whhh manl 
fost their presence by their chemical effects T grant 
that this case offers tho greatest difficulties lu regard 
to quantitative Investigation, for we know little or 
nothing of the nature and magnitude of the ether 
waves whfob are capable of being transferred to mat 
tar and of prodoc lng Intramolecular chemical changes, 
bnt the energetic chemical action which we com 
monly observe In connection with blue, violet and 
ultra-violet waves suggests the inference that mat 
ter te affected only by vibrations of very short period 
It sesmt atop very probable that those dyestuffs which 


I eihiii ss tlu pnwci of e liming t In mle ’ll c liange k with 
ih ml I lin Ugh! wlileli tluv aliHiih first elltiiin 
Ini) Hu \ iv< I iigtli el Hut lit lit lli i lu ,i>im I 
Hunt las mill I it. In tin Id » ef explaining In thin 
muiini i i he mi it < lit mu i] 11 in fm inations vu ought 
by e lilotoplivl tin gtu n olonng nutter of plants 
wliiili uliesrbs onlv the i d en long w iv s oi the huu 
light which I ills upon it end etuploVH the ubsoibcd 
etaigj In the piodueliou or hIiiicIi from euihuu dl 
oxieh 

I lie I ( IH till I lilt llieill 1 pt le tie 111 I XII III |lh to sup 
poll the assumption ol llu po mhllttv ol hiii Ii Hte p 
up ti niHfoimatlun Ihih extiuph 1 tin w< II known 
effect ot tlu so (-till d colot -Miisltl/Ms Upon th linlohl 
salts ol Hilver iHpu tally sllvei hioniieh this com 
|>uiind win II |Hire aliHorlm onlv the blue vluhl and 
illtluviolit inyn ol llu qiulttim unel Is nffutul photo 
giaplin ally I e <lu mlially liv tlnm alone hut If 
il Ih mixed with one of the dviHtuffh wlileli ae t are 
sensitize is it iMionuh se iodine to llu ue lion of tin 
i ivs whbli in abhoibed hv Miih elvistulf Tlu dyo 
erythrosin foi example pioduus sensitiveness to 
»iun and yellow grun 1 do net know how IIiIh 
1 lu noine non e eieilel lx* explained mote easily and nut 
( i illy than by hating (lint the eivlhiewln converts 
the Mull light wlileli Is ilisoibul into iayi> of hhoiter 
wuve length pinliubly iiIIth violet i ivs wlileli me 
ihle tuatieet I lie silver hrotnide 1 his | e c uliai ae lion 
of 11 vtli i eisin In hv no menu dependent upon lib asso 
< i it ion wnh idle t hioniieh hill Is manifested also 
In ol he i (iriiimsliinuM tlu Invi stlgatum of whbli 
would oteupv t(Mi mueh Hpue 

ibis e xaiui I ol eiylliroslii lends us nuluially hack 
lo the eoiislde idtlon ul fugitive dyestuffs Tlusi are 
simply elves which employ In elunleal work the en 
egy wlueh tluv almorh llu eftul In some easiH Ih 
transmitted to other substaines wlileli are assoelatcd 
with the elves .is in the rase of eliloiophvl but whrn 
i lu he Hiilihtitiie e h aie not pie Kent to let is anvils ft! 
llu hililiuei (I till llidiiieel energv the dye Htilff itself 
h onus Che anvil and te Mhattcied liv the waves 
Vhie It It emits 

An tmpoitant support tn the hypothesis come ruing 
tin mutual ae lions of light anil dVt stuffs wlileli Is 
he u developed te given by a property wlileli Ih chir 
nete 11st Ii of all fugitive dvih fur these dye h ire not 
fugitive under all eondltluUM Kvery elver knowH that 
onu dyes pioducc fast colors on some fabric h and 
hbera and not on otheib and that the ]H_rtnanc mu of 
olhet elyiH Ih largely d<iM>nduit upon the nature ot 
tin moidnnt which In employed to (lx the color in the 
liber Some mordants the soeailed oil mordants for 
example wlun used alone destiov llu pci mane nee, of 
otherwise fan dye's and heme e in be used only In 
connection with othei mordants Furt hoi more, tho 
e-olois produce el by fugitive dye e can he made per 
nianent by Impregnating tin dveel fabrics with salts 
of copper oi othei substances mon which the ehemi 
eal action of the* dye can he ixrrtcd t>o that tho dye 
itself Is protected from this action In dtp* Middle 
Agon the Guild of Pyns was divided sec 

lions the good dyers and tlu poor dyers wk sen 
fiom tho above considerations that a dyer*beleftfgs, to 
uue or the other of these divisions according to his 
understanding of the pee ullarltks Ot his dv< stuffs 
which arc not unconditionally considered either fast 
oi fugitive 

I am fully aware that In this and tlu preceding 
ailich 1 have made many assertions which are* not 
to he found In the textbooks and w htch ennseqm ntlv 
will give rise* to head shakings contradictions and 
calls to order But all this does not trouble me l 
bad the same experience In 187 e when T published 
my views regarding the connection betwu a the chemi 
eal constitution and the properties of dyestuffs and 
in 1888 when f announced my theory of the process 
of dyeing Both of these theorlee have Hlnee been 
accepted and have become the bases of further ad 
vanres In knowledge —Translate d for the Se irNTirtc 
AitnkAg SomaxENT from Promt tbtus. 


• This 
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WOODEN MONUMENTS OF THE * 
NORTHWEST COAST INDIANS.* AT 

CURIOUS TOTEMS AND THEIR MEANING. 

BY HARLAN I. SMITH. 


ON «n a X|> dll loll llotl*. I ha IHIIthWiHl (OM 8 t of 
Ann rla a hitw in Saattli uni Skagwui Mr Harlan I 
Smith nt lln IHpnrtmcul nl Authiopolugy of the 
Ann ill mi Miimiiiii \i» Aoik wan ibli lo resume 
di Iiik tin l>> I Hunimi r thi in hiniloglial leioniiiils 
Ha in whli li hi In gn» <>» thi Jisup North Paiiflt Ux 
lidlilonH of iK'r is tM mul iniitlmnil on tlmt of thi 
gAmerlean Musi mn lu I'MH Hi larrhil thla rn on 
fmolMutnu inraaid tiom tin iiuilhein • ml nf \aiuouvir 
^fnlaiiil whin woik Mopp <1 on tin pi• \ Iiiiih rxpidl 
tions In Muikwun \lHHka Hoiin twenty five inllofl 
alnivi tlalm a on tin ( hilkul Him ohtalnliiK Ueo 
pholiiKiapliH Hnd i innv data iigatellng the ethnology 
of lln 1 1 a. loti uml hi i ui Iiik spa linin') not Hliiady lip 
iiamiid In the Miimiiiii ioIIhIIouh Hi uaa .mom 
pnnlid h) Mi Will S 1 h vloi mural artist whu made 
10I01 HkitihiH nf lln Indians and thi li nuttnal and 
•li tllli ml i livlionnn ntH Hum skiulm. tnKath<i with 
(hi phot oki apliH anil (hi utual uni li nt lotetutuis and 
ntln t KpulitntiH (inllnlili In thi Miihiiiiii will form 
tin IiiimIh upon iih« h Mi Taylor will build lip muial 


di a oral Iona foi I 
ok) to lllustial 


Hall of Northwest Poant Ethnol 
(ha homa country rhaioiterlstli 



oa a 11 pat Iona and soatal rusloma of the seven great 
groups of noi111wont coast natives 
The bilrntific results of tha trip aie Intaribtlng bi 
i bubo tha* arebieology of the entire toast north of Van 
(outer Island as far as Mount McKlnliv has bun u» 
known to the scientific world In thi Bella Coolu val 
Icy about midway along the British Columbia coast 
Smith saw i hipped Implements marking the farthest 
north of the ait of chlppliiK Htorn in British (olum 
Ula FvUlantes wilt also found hue of the illation 
of the caily people to thosi or tha Interior Although 
the Indians have given up muih of their old lift In 
still found many purely native manufaitutiB among 
them Ptetuns bruised on thi roiks by soun of thi 
am It at Indians were seen near Wrangel The first 
stop of any length was at Vlitoila a town perhaps 
more typically English than any other In North Amor 
lia Tht Indians htri han bain littli disturbed so 
that e\en mar thi city both the southern Sallah and 
the Nootka gioups may ba studied Among tlu In 
taiuHtlng photogiaphs and ski tabes made hm ware 
one of an Indian making a dugout canoe from a itdar 
tree and one of n Nootka man carving a totem pole 
From Victoria the expedition went by steamer to a 
small Island near tlm northern end of Vancouver Isl- 
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and where at Alert Bay there la a tribe of the Kwa- 
kltnl la aplte of the Influence of aeveral other racee 
living and working In their midut the Indiana of 
Aim Bar in many way* keep to their old methoda 
of living For Inatance although there haa been a 
miaalonary here for a long time he haa not been able 
to atop burial In tree tope na shown in the tree grave 
llluatration The Indiana muBt have practised this 
custom very recently, as some of the bodies were dou 
bled up In common cheap trunks which can be bought 
only in the white mans store and are of a sort not 
made till a few years since In the older graves the 
bodies were placed In boxes made of three pieces of 
wood split from red cedar One of the pieces served 
as the bottom another as the top and the third was 
notched and bent around to form the ends and sides 
of the box Where the edges of the boards met they 
were sewed together with spruce roots Sometimes 
the boxes were painted and occasionally both painted 
and carved with the characteristic animal pictures of 
the fegion 

Borne of the Indians bury their dead in the Chris 
tian eemotery but even then show remnants of old 
customs Near one of the giaves a fine bureau stood 
tn the wind and rain Perhaps it had been ownc d and 
highly legarded by the woman Interred or had been 
something that she had longed for. and now that she 
was dead her relatives were showing the greatness of 
their gilcf by sacrificing a valuable piece of property 
to the elements The Indians often erect beside the 
graves curious monuments such as wooden represen¬ 
ts) inns of 'coppers as shown In the engraving 
These copitcra are pieces of metal of distinctive shape 
and markings They are of no great Intrinsic value 
but when bought and sold among the Indians they 
lnriease to almost fabulous worth When a copper Is 
transferred there Is always a gathering and a feast 
The Indians value a copper so highly that the white 
store keep* r lakes the piece of metal aa credit and ad 
lances groceries and diygoods to the Indians for per 
haps a whole year until they are able to go to the 
cauncty and earn money On coming back Trom the 
< antic i Us the Indians always redeem their copper 
bCHUiltics and again use them buying and aelltng them 
at enhanced values and with special ceremonials 

From Alert Bay the expedition moved northward 
lo Tillers Inlet where lives another tribe of the Kwa 
kltul Indiana and there a photograph was secured of 
a pci feet specimen of totem pole, reproduced here 
with 

The expedition next went to Bella Ooola at the 
exttouf eastern end of Burke Channel, about sixty 
lniUs Inland beyond the usual course of steamers 
There Is an Indian village on each side of the river 
The one to the north <onslsts of Christianised in 
dlans who have settled here leaving the iiagan In 
dlans on the south side The houses In the Christian 
l»cd village are similar to those of the white people 
of tho vicinity Near the pagan village, seen In the 
engraving dwell Mr John Clayton" and hla family 
He 1 b the venerable Hudson s Bay man who keeps ttas 
slor< and la one of the richest and beat known men 
living on the coast of British Colombia north of Van 
enuver In the Christianised village are the church 
and the home ot the missionary, the Rev W H 01b- 
aon Both Mr Olbson and Mr Clayton were instru 
nu ntal In asslatlng the scientists to secure totem poles 
for the Museum 

The river at this place la fed from the snow peaks 
farther to the east and la Uy cold It is very awlft 
and navigated only by long canoes dug out of single 
trio trunks These canoes aie spoon-shaped at each 
end and are entirely different from the ocean canoes 
of the coast They are poled where the river la too 
swift for paddling A stranger's beat policy is to alt 
on the bottom of the canoe and leave Us management 
to the Indian owner. 

At Bella Coola they found an old man carving 
spoons oat of alder wood and an old woman weaving 
strips of cedar bark Into mats Indiana from tho In 
terior tome to Bella Cools They look different from 
those of the coast, are more active and angular The 
toatumea of both men and women era slightly differ 
ent from those of tbe people of the coast They wear 
moccasins, which are not used by the Brils Coots or 
their neighbor*, who jpend much of their time in tbs 
surf and on tbe beach 

The longest stay was made at Wrangel, la the conn 
try ol the Tllngit Indians, where are Urge number* of 
totem polas, carved grave posts and mortuary columns 

Kluckwan U a village of tbe Tltnglt Indiana oa tbs 
old Dalton trail to tbe Xlondyke Here they saw the 
Tllngit women making Chlkat blankets, This blan¬ 
ket, aa is well known, la one of tha moat remarkable 
kinds ot waiving dona in North America. It la made 
from cedar bark and mountain goat wool and daco* 
rstad with woven designs characteristic of the region 
In very ancient times the designs were of a geometric 
character, similar to thosa of the Tllngit baskets but 
the blankets which are seen today bear the animal 
amtfvek common on the carved wooden boxes of these 

TRs XhKkwtt, Mr. toltb mm* to uu M* 


sium while Mr. Tayloi continued his color studies 
for two distinct series ot pictures In mu ml decora¬ 
tions planned to show Indian Industries and Indian 



tonic folk or iuvKRjj mum umua*« 
VfQQVm MONXTMKNTO OF THB ITPOTHWB^T 
COAST 


ceremonials, by visiting the llaida at Masset on the 
northern end of Quccu t h u lotti Island and tin \ootka 
at villages along thi western eouei of Vancouver 
Island 

According to prominent write is tin typical Indus 
try of each trlbi writs as a means of lommcru and 
Made among th< t»ighboilug tilb s tin conditions of 
the country naturally influen lug its pioducta for n 
ample, whin the northern Indian is wtulng blankets 
out of mountain goat wool tin houthirn Indian ma> 
bn drying llama for tin wlntim food Ih nfoi In 
tbe first Berks of paintings the effect will be madi 
to show not onlv the lndustrlis but also the countc 
tlons of the tn industries with thus of other tribes 
these picture i will pres lit tin wen s wheie thi ma 
tc rial was procured how It was prcpned and aH far 
bh possible thp iibi of thi flntbhid aitlile In trade 

To gather tin artistic and wl uttfli data foi the 
Hist painting of (In terries showing the weaving of 
tho Chilcal blank t munh was made tilling! many 
towns and illluges oft i\ lu lain l>e< ms th \i atU r 
beaten and ad/tarud boaid* ot the old house b had 
their original color hidden uuder whit man h paint 
In Wrangil Mr Taylor made many color notes valu 
able to his work and hr got thi n niaind i of tin sub 
ject tn tho tlilliat River section at klmkwHn wh ri 
two old women seated In thilr peculiar fashion on 
their heels wtie Hinting a blanket strlj ping the 
ndar bark for warp Hnd spinning the wool from thi 
crude wool of th mountain goat 

The Queen Ohailotti Islands haic long bun In hub 
ited by the moat skillful build? rs of eaiiiss enormous 
(logouts from cedni tins An Indian mgngid at this 
woik la represented In tho Accompaii}lug view Al 
though no ranoe was b (ilk built while he was then 
one atx fathoms long had bom made the previous win 
ter The Indiana wen still Intel pst(d In it and tnanl 
tested considerable pride In showing Hull work 1 rged 
on by their prldr th i ran fully explained detnlls and 
In many eases ever lie ntly llliifctiati el them as a result 
of which don ns of |m ii II < (impositions and mnnv local 
color notes who giimd so that the lHIdi painting 
will show giapnleally the Indians nt woik tailing 
md steaming the eanot in the mldBt of clnraetoiIs 
tic surroundings 

On the way to Nbsb Rlvei they wen Infonmd that 
a native artlat lived at Oooigetnwn To learn that a 
picture palntor not a mere deioiator existed among 
these Bcrlousminded peopUs who an aeeimtonud to 
make only abstract designs stimulated their interest 
1 hey finally reach d the shack of the artltet and 
i (itched by a latgi and turlous family win ushered 
Into hla studio He exhibited odd bits of broken 
glass which when held tiward the light showed 
strange drawings In color sometimes almost carlra 
turn* Yet they hild a certain charm telling tales of 
legendary battles or of wonderful ceremonials In 
aplte of the difficulties In the way of his work the 
man was a true artist an eager spirit In a race where 
enthusiasm Is rare 

Mr Taylor found that sinoe the trade is have taken 
away from thi Indians all the skins and furs tribal 
currency has been limited to blankets though to a 
large extent It has given place to the money of the 
United States and Canada He saw the Kwakitul In 
dlan still using blankets for exchange In their pot 
latches It must have been no unusual thing In the 
past to set ornamented natives unload emoes full 
of blankets while groups of waiting flnanitprs 
stood in picturesque ariangement before their houses 
and totem poles The llinglt ext hanged their C hil 
cat blankets toi llaida tanoea (The making of a 
fhlloat blanket with an Indian woman at the frame 
la depicted In tho halftone) The llaida traded their 
canoes for the eullchon grease of tho Tslinshlan Tht 
BaUftOoola who were the bread makers exchanged 
thatr bread with neighboring tribe. Thus thiougb 
all the coast tribes Taylor found a distribution of In 
dustrlal products going on and to-dav the results of 
this commerce are eiidpnt for In the extreme south 
one finds the work of the tribe living farthest north 
and vioe v> rta 

JACQUARD LOOM IMPROVEMENT 

IlVTEarsT.p circles havi long b*en devoting attention 
to the possibility of weaving without cards and in 
still more recent times to the weaving or fancy pat 
terns In various colors by the aid of electricity Cor 
tain inventions have been patented In this connection 
and these have now been brought Into a practical form 
The chief object of tbe inventions in question has been 
to avoid the troublesome work In lifting the corn 
spondtng pattern cards out of the design frame Aftci 
several years’ work success has at last been attained 
and a machine has been construe ted which Is able to 
produce a piece of material beating a pattern or de 
sign taken from an ordlnm diawing As the prln 
clple of this Invention Is such thst It can Ih applied 
to a very wide field and as It is its > possible to repro¬ 
duce In woien design photogtaplih ol i Mures with 
all tbelr lights and shades quite l n w Held for Jse 

(JWHrt wwi»9 Will be, CHIN Into Wlcupee If it ftlfiQ 
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b» min mbi nil ilial with thi aid of <h. ihnt mlor 
liriKiiH Jt will in addition bi |HWblbli to wiavc di 
signs In nituial minis ll will also la nin that in 
t lit 111 • maiiv illlhi ultlt h whldi haw w» lar bun ob 
Maths to Idiquard weaving will now bi ontiicl/ 


avoid'd llu liivmilon in question ielated to an artl 
flclal card this being done by olectrli power trails 
ftntd to tin in idles of a Taiquartl loom In other 
woids tlit laiquard loom haa now la en altcrud In suih 
a way that, Instead of the tnmal Jacquard cylinder 


mechanism la employed for the transmission of the 
dm lrl< energy mentioned above A German profee- 
sor (Prof Ilegili has now built inch a machlno at a 
factory and we hear that the Invention will shortly 
be in practical use. 


MENDELEEFF’S LIFE AND 

THE CAREER Of A GREAT CHEMIST. 


WORK.* 


I imi n i li nu\ its) ii Mi m 111111 1 w ih I Lie luurti ( nth 
i l vumm i diild if Iiih pm nts Ivan ludouiwli 
ind Mini limit] n mi i m Komiltff Ills latlui a 
t min Ktiitbnt ii tin (hid I'i digogh liibiltuti of 
St 1 ‘it.rsbmg obi n lm il thi apitolntnn nt ol dlMitoi 
ol thi gvniuuhiiiiii at loholsk In Slbiila whin h< 
flid Muila I Unit lb mu who bituiiu Iiih wife After 
h lew i ais til lolmlsk lu t ns liaiisliind to eihool 
iliMdoiHhiis in itiibsii lust nt Iniubiv and afti i 
wild it Hai itot hut in owl t to hitlsty thi aidiut 
wish ol liI k wll Ik look ailv ml igi of an o|.|mii tun 
IH or ixihimgi hy whldi hi li iiiiik onu 111011 dim 
lit nt llm 1 nlli k< •') (ololhk mid tin fcnillv idurned 
to site rla llm on lauuniv . th 1 sM to S ) wab 
Ian n Dnittil I\iiii\ttdi tin voting, st sou Moon 
itti 1 Ii Ih bli tit (he r it lit 1 Iciuiiii bi ulutilly blind fiom 
it nail In both 1 yi s nid was oMIri d to iixlgn the 
wild fninllv lm lulling tight dilldiin having to mill 
1st 011 u HitiH.ll pi nalon ol I linn roubles (about 1100 

iii iiiniini) Hu mot In 1 Maria llmiti 11 \na h l.mgul 
to tin old Itiihslan family Koiiilbif ndthil at Tobolsk 
llui wmi Mu Hint to istshlWU lu hlbcila Mu manu 
Tm tun or pnpd and glass In 11K7 tin grandlathu of 
I >111 Hit u|umd at InholHk I In tit st ptlnttUK |>khh and 
I loin I iS'l piiKhmd tin fit Ht in wspapn In Mllaila thi 
ltt>H(h llu glass woikH will situated in thi vIllaRi 

I \uin/lnnsky a short (listen ( riom InholHk 
II1111 <an bi no doubt tin niotlu 1 wan a worn in 
pnsta ss( (1 nf k nmikalili vlgm of ntlnd who ixcrdmd 
mat In flu* tit 1 ovn her ihlldrcn Hu ailHItv and 

I iiiiik it v an fin Uni I lust inli il h> tin fad 1 hut whin 
lar husbnnd lxcniiii blind hIii mind Mu biihluiHS 
ol iln t,l iss woiks iml ■ inbd It on until afti r IiIh 
( liaih tioni 1 onHiunpimu lu Is(7 

InholHk was al tlml Mini a plan of bauhihuiiut 
lot many potltbal • xll. a Mu so 1 alb d Ik < 1 itihrlMlb 
om ol whom Hnssitbln niainul oiga an dd< t sis 
li r ill Dmitri lo thi sc Iknmbiists (hr Itov ow«d 
Ills that Inti rest In natutul adetue His mother had 
nlwaya diulHlud llu Iic>|h that lit luiHt om of he 1 
dilhheii would devote hlmsdl to aibnci and nuoid 
Itikly after In r husband h ih ith ami thi (Ustimtlon 
of the »lass woiks by flic and In spiti nf falling hi *Uth 
mil si tillv tin iiiih sh< until line k Mu long and tidi 
iiih loin my ft 0111 loholsk to Mnsiow aiicmipnniid 
hv lu 1 iMhalntng dilldien ril/abiilt and Dmitri 
Hanot Its« Ii with tin objiil of intulug (lit latti r 
Him m uly tlltim yiarH of am at tin iinlx rslty 
Dis ipimluti d In this objut owing to otfldal diffliul 
lbs stu ninovid In tin Hpilug of lk 11 to Ml Pelt ra 
lairg whin iiltlnmtdy with tin a slstaim of tbo 
(Miedoi Phtnoff of tlu (V all al Pi ilagogb Institute 

II fib nd of her Inti hustiand ahi siuceedul In btiur 
lug toi In 1 son admlMblnn lo llu phyali o inntlu raatl 
ml tin tilts 1 f tlu I iiHt Ituti togi tin 1 with muchnteded 
pie 11 tiIn 1 v i slstinu Horn tin go\iinment 

Ihi He ht whldi Dmitil Hanoi Itsi h owi d to hls 
Hint lu r In in know bdgiil lain in tlu Introduction to 
Ills work on Solutions whldi In didlealed to her 

III inni v 

lit llu I' ilagogb Institute I milt 11 Ivanodtwh wrh 
thus abb in divoti hituHdf to tin mat hi math ul and 
thvslcil si U ti< 1 h 11 neb 1 the gublime of Plots 1 eug 
and Kttpln 111 phvsus WoHkrt hi nsky In ihcmlstry 
1 ad Osti igtailskv In iiihMu math h I nfoituiiatclv at 
Hi 1 ml of IiIh i mu si l> lee luallh falbd and about this 
time IMh liiotlui dbd Macing lain nnlmd to thi 
si nth In foitunatdy obtalmd an uppointniont ns 
dn r sd tin mnstir at Slmfiiopol In tin Crimea 
llu sun tin in dmiatt hoop alb \ late d the sc items aymp 
tuniH of lung dlhiidct and removal being miiwiary 
in iiinsKiitiiu* nf th« (nniean war he wan able noon 
ittiiwnid to undiitaki a |>ost ns teadui of mathe 
maths am) pliVHba at tlu gyinnusluni at Odiaaa Tn 

iv (1 In idttrmd to Ml P.Lirsbuig and at tin tarly 
agi ol (wmtytwo wan nppolnldl privatdount In the 


•111 Ml ml Ilk If M until lulin il Ihmd Ixfor. the 
II nliHi gallic n mi I I .1 IIHHC Ic all Wllllnm V 
Mill 11 Kith Miriil* d fi m tin I mi mil f tin Hoclrtv for 
|i ml 1 I ini i 

I 1 niHtiy nf llu il lulls if MiniblilfH mi 11 and of hi* 
I on ur thi w rill 1 Is Iml 11 ll t tin fanilli tirinlcli com 
I II I i- n nflu hie il Hth Ic Ms nt 11 N 1 Gnl.klua (nI*c 
hn| islIn 1 1 Milt put llsh it In si lit rslnirg nisi In fuunpliletn 
lc\ Vi hnng Iskc nid I 1 R Mnncdtinti II nlno dlnlrm 
I > mriim hN ttninkn I Mi Ti \ IHqub r 1 f J*t I* ternbuig 
hh will ns t> ih viral ltu«nlau friend* for valuable umlsuncc 
ki tratuilatlan 


I nlw rally having bccurid h*s cortiflcaK an masti r 
lit (hcmlhliy 

At this time he appiarH tn havi paHHcil rapidly 
Irom om bubjtd to anotlu r but In boon found mat 
tn toi sit ham and protiaetid study In tlu phyabal 
ptope rtli h of liquids ispidally In thi li expansion 
by lu at and when in IH.«» by pm mission of the 
Ministei ol Publle Inatrudion Mmdd^tff piutecdid 
to Ktudy iiudi r Ittgnaiilt In Paris and aftnwatd in 
Hi Idi Ilk ih lu (livolid liliiibdf to tblM woik 1 om 
11111 ■■ k itlng Ills iiHulta to 111 big h Aunuh n and tlu 
In mb Xiadimy ol Simms Itctiiining two yenia 
luler to Mt I (tudung In Hcmiiil hiB dodnrati and 
WBK HOon liltii ward aiqiolnti d piofchHor nf (hunts 
try in tlu Tieliuologbal Institute In ISbb he bt 
1 atm piofi ssoi of m iii rnl ehcmlatiy In the Inlvir 
ally Hiitb iow at tin hatnc tlnu occupying tin ilialr 
of 01 gun l< ehiiulHliy 

Ah a 11 at hi 1 Mi nddfdt huiuh to have potoci hhi d a 
s|m ( lal tab nt foi 1 mining a diwlri fot knowbdgi and 
Its lidure room was olle u filled with studintH Horn 
all faeulttis of the University Many of Ills foimet 
students k number grate fully the induemi hi txer 
i lie cl ovir them 

Ono of MindehefTh most nmatkablc ]xiaunal fiu 
tuns whh his flowing ubiindanee of hull llu story 
MH.H that hi foil In was prtmntid to llu lab hui 
pel01, Alexander III his Majesty was (Uiioiis to know 
vvhdhcr the profeHHor would lmw his h«lr cut This 
how eve 1 wuh not done and he appearid Ht Court 
without pausing tinilei thi hnniln of thi linrbir 111b 
liuhlt w*ib to cut his hull om c a yiar In nprlng be 
foie thi waim wiathei wt In Ills eyis (hough 
mthu deip aet weie bright him and to thi end of 
his lift ictalned thdr pmrtratiug glance Tall In 
htatuie though with slightly stooping ahoulderb hls 
hands notireahb for tlulr fine form Rnd exprtBBlvo 
gestuiiB thi whole figutt piodalimd thi grand Rub 
stan of tin provluie of Tver 

At homi Ab luldOdT always won an ■ any gaiment 
of hls own design something like a Norfolk Jarket 
w It ho 111 a belt of datk giay doth He rar ly wore 
unlfoini 01 i lining coat and attadnd no Importanei 
to ribbons and ebioiations of which he had many 

As to Ilia vie wa 011 hocIbI and political questions, 
many people thought him a rigid monanhlst but lu 
said of himself that lu waa an evolutionist of peoeu 
Hide type dialling a new religion, of which the ehai 
uitiriatii should lu subordination of the individual 
tu the gtncral good lie always viewed with much 
syiu|tathy what Ih called the feminine question At 
llu Ofibe of Wilghta aud Measures he employed sev 
ual ladbs and about 1870 ho gave leilures on ihem 
Istiy to dasnes of ladles 

MinrielCefr held decided views on Uu subject of 
education wbhh he set fotlh In several publications 
especially Hi marks on Public Instruction tu Rus 
bla (1901) Ken he says "The fundamental dl 
ltdlon of Russian eduiatlon should bo living and real 
not baaed on dead languages grammatical rules, and 
dialectical discussions which, without experimental 
control bring self deceit, Illusion presumption, and 
selfishness Believing In the soothing effect of a 
vital leallsm lu schools he considered that universal 
peace and the brotherhood of nations could only be 
brought about by the operation of this principle 
Speaking of the reforms desirable, he says that ‘for 
such riforma arc required many strong realists, elaa 
sldsta are only fit to be landowners capitalists civil 
si rvants men of letter critics, describing and discuss¬ 
ing but helping only indirectly the cause of popular 
needs We could live at the present day without a 
Plato but a double number of Newtons is required 
to dlseovir the secrets of natuas, and to bring lllo 
Into haimony with the laws of nature’ Mendeldoft 
waa evidently a philosopher of the same type as our 
own Francis Bacon 

In 1881 when twenty nine years of sge, MendelSeff 
married hls first wife n<t Lestshoff, by whom he had 
one son, Vladlmli * and a daughter, Olga, but the 
nutrrlsge proved unhappy, and after living apart for 
some time there was a divorce In 1881 he marrlod 
a young lady artist, Anna Ivanovna Popova, of Cos- 
saik origin, and lived first at the University and 
afterward In the apartments built for the director at 


th. Bureau of 1Alights and Measures Hero hls 
younger ihlldion win born Lloubov (AlmOo) Ivan 
(Jian) and the twins Maria aud Vassfll (Baslli ) 

in 1890 In (onsiquiuie of a different 1* with thi 
administration Mcndilfeff letlicd from thi piofossoi 
ship In the Unlve rslty Duilng thi disturbances 
among thi studi nlH in tlidl year he succeeded lu 
pacifying th. ni bv promising to pic sent their pclltlau 
to th. Minister of Lilut Htion Instead of thanks fot 
this Htivlii liowev.i Llu prnfissor ncitved a shoi,i 
rtprlnmnd fiom tin aiithoilllis for not minding hls 
own bnstn.ss The cons, q tic in < was that MindelfilT 
ltblgncd Independently of tlu pttltlou howi vei 
then win piobalily deeper reasons foi Ills lalng out 
of favor with the Ministtv <minuted with his lne 
(omliable enmity lo thi classical system of idma 
lion already lclinnl to Of this lu madi no mint 
anil It had alieady In might him Into lonfllit wllh die 
authoilths In IV) 1 howcvci he was appointed by 
M WItl< to thi offici of Dluctor of thi Ruicau of 
AVc U1 is and Altnbures whlili he ntulmd until hls 
death 

Bin h arc thi clilif Ttataris or n grtat pusonallty 
If it hi Admitted that htorli n nit told of Ills 01 <a 
slounl li 1 iiahflitv of linipir wi can wull plan on tho 
othci hid. nf the account ih. cordial illations always 
subsisting tut won the prnfi ssor aud hn. assistants 
the confidem 1 and leaped between tho niaslir and 
1i1h servants the dipp alTirtlon between thi father and 
hls children which art known to have poisistid 
throughout Ills lilt and which could he lllustiated bv 
inuuy am (dotes Huso stnilis imuly si rvi to give 
tlu world assuiaun nf h man 

For us who llu on thi oth. 1 hide of Kuropc b(|>a 
rated us wi Rrt by tan by language b> national and 
social customs and by foim of govcinment It Is not 
iasy to uudustand compKtily thi tixtnrc of such a 
mind the quality of such ginlus and thi conditions 
sislal or political which may have scrvid to cm our 
ugi or to ripnsH Its aitlvlty Tlu Uinwian language 
mav Is iloquent expressive vusntlh and harmonl 
ous or It may poHsens any othci good quality that 
may be claimed for It by those to whom It Is a mother 
tonguL but the fact 11 mains that It Is a barritr to 
fm lntonourse bctwuu the Russian pi ople and the 
woild outside the Russian empire Thin aloiu cieatcs 
a condition which must lnflmme the development of 
thought and must give to Russian hi tines and phlloso 
phy a coloi of its own MinddlefT was like many 
educated Russians a man of verv lllxial vt.ws on 
such subjects as eduiatlon the position of wonun, on 
nrt and science and piohably on national government 
We 1 an hardly guess what wonld be thi Infiumce on 
suili a nature of a ilgld admlnlstiatlve nplmi which 
forbids even the discussion of such questions We tn 
England are almost unable to Imagine suib a state 
of things as would be icpiuwnted hy the closing of 
say l nlvarsity College for a year or more because 
the quostlon whether the House of lairds ought to be 
abolished had been debated In the Students Union 
Imagine the professor of iliemlstry along with hls 
colleagues for such a reason deprived of the use of 
hls laboratoiy by the police and only allowed to re¬ 
sume hls studies when someone down at Scotland 
Yard thought propor Such being the experience ol 
most of the Russian universities and terhnltal high 
schools It Is not surprising that tho output of Rus- 
Brian sc lente, notwithstanding the acknowledged genius 
of the Russian people, appears sometimes compara¬ 
tively small The amount of work done by Mendel* 
deff both experiments! and theoretical, was prodlgi 
ous and all the more remarkable considering the 
cloudy atmosphere under which so much of it was 
accomplished • 

in 1883 the Royal Society conferred on Mondeldeff. 
Jointly with Lothar Meyer, the Davy medal In 1888 
the Chemical Society elected him an honorary ttem 
her and In 1889 It conferred upon him the highest 
distinction In its power to award, namely, the Tara* 
day lertureahlp. with which Is associated the Faraday 


• Prof Wsldca, st the red of a bhwrsphlesl notice recently 
published la the Boriebte d Ucut C'heta Ore, April, 1900, 
gives a list of M3 printed pnbBcaHom hr MrodeWeff Them 
Include not only memoirs on physical sod itoradesl setdeets. 
hat books pamphlets, reports, and newspaper articles misting 
to exhibition* to tbo tndmtrlen of Romt*. to weight* sad 


PM in 1899, sped thirty tour. 
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medal In 1890 he waa elected a Foreign Member of 
the Royal Society, and In 1905 he received the Cop 
ley medal So tar as England Is concerned bis serv 
Ices to science received full acknowledgment It Is 
all tho more remarkable therefore that he ncvei be 
came a member of the Imperial Academy of Sciences 
of St Petersburg 

Toward tho end of 1108 Afrndcldeff« health began 
to fall Nevertheless he was able to attend the Min 
Inter on the occasion of an official visit In lanuary to 
the office of Weights and Measures but bo caught cold 
and enfeebled as he had been by Influenza In tho 
preceding autumn Inflammation of the lungs set In 
Retaining consciousness almost to the last he re 
eiuoBted even on tho day of his death to be read to 
from the Tourney to the North Pole by his favor 
lie author Jules Verne lie died In the curly morning 
of Januaiy 20th (O H> 1107 within a fe« days of 
Ills seventy third btithday Me was hurled in the 
Wolkowo Cemetery beside the graces of IiIb mother 
and son 

Tuining now to a suivey of MendclOffs woik as a 
man of science) It will be sufficient If wc pass lightly 
over his llrst essays Like so many other chemists 
lie began by handling simple cpiestlons of fact his 
first pape r dated 1S14 when he was twenty years of 
age being on the composition of eeitaln h|h< miens of 
ortlilte It was not until IS 9 that he Mettled down 
to scilous examination of the physical pi ope r ties of 
liquids which led him to a long at lies of cxp< unit nth 
on the thermal dilatation ot liquids of which tlu 
thief ultimate outcome was the e stahllHln u nt of a 
simple e xpt t sttliiii for Hie expansion of lltiubls lie tween 
0 deg and the boiling iwlnt This fnininlu is liable 
to the name kind of modlfltatloti which lias been found 
necessary in the ease of gases It Is of com sc uppll 
table only to an ideal liquid from which all known 
liquids differ by reason of difference of thtiiihal ton 
stltutlon and consequent differences of density vlseo 
sity mid other pi ope riles 

MendcleWff decided a luige amount of tlnu ind of 
e xpei fmental skill (o the estimation of the densities 
of various solutions especially uiIxtutiH nr alee hoi 
and witer and of sulphuile add and wale t and ol 
aqueous solutions of a huge* numb, i of salts In 1SS9 
le embodied the whole In the monograph alteady to 
Teiied to In a paper communicated to the Tmn 
net Ions In 1H87 (11 779) he stated his dews In the 
following words ‘Holutlons may be icgaided .is 
utrletly definite atomic ehimienl combinations at 
temperatures higher than the Ir dissociation tempera 
turcs Definite diemlial subhtaneoh may Is either 
formed oi decomposed at temperatures which are 
hlghei than those at which dissociation eomniums 
the same phenomenon otcuni In solutions at ordinaly 
te in|ie iittmes they can be either fomicd or deeoiti 
I(Oeeel These views howevu did not pioeut his 

leeognixlng Van t Hoffs gas theory as applicable to 
dilute solutions 

In conjunction with some of hht students Mendel 
liff also studied minute ly the question of tho clastic 
ity of gases and published savoral pupein on the sub 
Jett (see Royal Society Cataloguei extending ovu a 


puriod of some ten years from 1872 

Another subjoct to which MendelAeff gave a good 
deal of attention was the nature and origin of petro 
Itum Having already reported In 1868 on the naph 
tha springs In the Caucasus In the summer of 1876 
he crossed the Atlantic and surveyed the oil fields 
Of Pennsylvania In the comae of these lnvcstlga 
Hons he was led to form a new theory of the mode 
of production of these natural deposits The assump 
tlon that the oil Is a product of tho decomposition of 
organic remains hr lojccts on a vailcty of grounds 
which an set forth In a communication to the Hits 
slan Chemical Society (Abstract Btc Dei 1 Kc 7 x 
229) Mendclecff assumes as others huve done that 
the 'nterloi of the enth consists largely of carbides 
of metals especially lion and that hvdroeaibons ie 
suit from the iienetrnHon of water Into contact with 
these e uinpowids metallic oxide being fomicd slniul 
taneouslv The hydteieartsms an supposed to Is 
dilven In vapor ftoin th. lower strata when tempera 
tuie Is high tu more stiOel tidal siiall where th. y 
condense and are retained under pimsim Tn 1886 
In c ousc ejucnc c of rumors as to the possible exhaustion 
of the Russian oil lie Ids he wns sent In the govern 
ment to Raku to collect lnfoi mat Ion and In ISS‘1 lie 
mndc a communication on tills subject to Dt I udwlg 
Monel which is pi luted In the Intunal of the So. lit y 
of Chemical Industiy (1KH9 \ill 7 H 

The Influence of tin gieat gcn. inll/atiou known us 
Ihe pcilodle law ran best Is estimated by livl.wiiig 
llic stilti of knowledrf and opinion before tin an 
nouni ennui and aereptnim of tin piinclph liv flu 
chemical woild and subs quintly glancing at tlu influ 
cnee which directly or iudliictly It has pmdueed on 
s unlific thought not only In legal cl to the great prob 
hms to which it immediately relates but to the whole 
range of chemical theoij 

The use of the cxpicsslcni ntomli weight Implies 
the adoption of home foini of atomic thcciiy hit fen ti 
oi more ycais ago Daltons atomic tlicoty was b many 
of tlu must pliilos.ii mill .hi mlhth anil physic ihIh i. 
Kurded as emlv a convenient hypothesis which might 
Is t nipoiaill) useful hut c mild not b< i. opted as 
ir prise tiling physical i nitty Since that tlnu how 
■ eel a variety of chi lllilstuui e s hsv eolitllliiiteil to 
e eiliMilfdate the Dolt on 1 in doetiiiu Ihe estimation of 
the intlos inllicl atomic weights tins In in tin subject 
if ns.uni. attended bv mote nnd inuii ilulmiati pre 
cautions to secure Hicuincv fiorn tin time ot Dalton 
hlmsrlf onwatd Ihiough successive ge ne is lions down to 
tie prrstnt day 1 hough the alomi weights of the 
majority of the vonimon e li me ills ate now known tn 
n high ele glee ofaiein.iiy the n< know lc clgc cl. lie is h ivc 
teen sufficiently gieat to render abortive veilous nt 
tempts to ie dine tin in to any common hi In tin cf ninth 
i mutleul iclationslilp As Is well known the most 
impoitmt step towsid the systematl/utlun of atmiiu 
welghtH was taken about I860 mainly on th grounds 
eloquently anil eotivitulngly set forth hy Cannl/raro * 
in conge epic m e of whlih tlu arbitrary Be he lion of 
uiinibe is tor atomle weights was sutarseded by I lie 

* ls>s nml in i I a rails v I.etur 1ST. 


piaetlcal recognition of the law of Avogadro aud tlu 
application of the law of Dulong and IN tit so that 
i> common standard was i stabllslu d No gc in ral sc In me 
of atomic weights waa pieviouslv possible partial and 
Impc i lc c t efforts In this el in c tion tie lug re pic sc nli d by 
Dalxrelners tilnds and the iilnclph of homology 
made use of hy Dunns Only so soon hm numliers n p 
lesinting the atomic weights of . tie lulu Imrlum bail 
and other metals wei. eorr cted and bi.iujbl Into th> 
sann eate goiy as those of oxvg. n Kiilpliui and c iibnn 
wss time sunn chance of d. t. imining whctlui this, 
niimbcis poHHc sse d a ccinimnii fictul oi w.|. c ipibl 
of xhlblt mg inn tin mat i.ul Inf. i icintioiis wlii.b might 
1 h itgaidcd ua -tymbolh nt phvslcal illations or even 
dllietly d.ixiid.iil upon th. in Tin first step In tills 
direction wss taken by I A It NtwlHiuls who after 
some pi.llinlnaiy att. mpts in ist.l discovered that 
win n tlu ele nu nts ne pine d in tlu oiclei of tho 
ilium i le a) value of tlu Ir itoiiii. weights < one it. d as 
ndvisid by ( aiini//iiio th. eighth .bluelit farting 
fiom uiy point on III INI vinlilts a revival of live 
. h li u 1 .1 iRtie s of tl» fit l I Ins uiiduubli dly re pre 
s nts tlu first i». (ignition uf tlu prill I pie of p.ilo 
dI. It v in tlu hi rle s of atorul. w.lglits but whithei dls 
<0111111.(1 l.v tlu eool reception of bis I iw of o.tHves 
by tlu li mi al world or fnuii Impel feet appi< he melon 
of the impel tnnee of this ellseovdy N.wlauds falhel 
to follow up tlu lnquliv It w i n t ling however 
li l ie the nmt i was l ik n up by oth. is anel doubt 
lc sa tin lnipiove nu n s In tlu estlnuthm of nlomle 
weights following on the wink of Stas then only 
teieiilly published Inspired greater confide tit• In the 
nppioxlnmti nuuiaev of the iiinnlie rs Hiloptid as 
atomic wc R Ills and thus c iicoiiiagcd lnquliv itilo the ii 
illations Tlu siihji.l Is lliib > d an all in live one for 
II Involves eonsidetatloim whhli Hi *u th. founditlons 
ot all our notions respecting the phi si ii . (institution 
ol math r aud accordingly w. find pip rs bv many 
c li. mists d. nllng with the qucstlcin ol llusi minuil.al 
ulutloiiH Odllng os|m c tally s < him hi Iiiiv. glv.n mu. li 
thought to tlu subiicl and Igiuulm NiwlandH picvl 
ous nth miits lu duw up townid tlu ml of IM. 1 * a 
table containing ail thr at tint time will known ele 
Hunts ariangccl hnrl/cmliillv In the oidct of their 
gnu tally accepted gioups mid perp min ul.it ly In th. 
cid.rol tlu n sivcial alomi. w. Ighls lie .oiuIuiI.h 
an ai tie le In Watts a Dletlouaiv a few months hit. i 
with tins, wmeis Doubtless some c f tlu ailthnutleal 
relations < xc mpHth din the foie going tihle ate merely 
accidental but I ike n altoge toe i they ire loo limner 
ous and dee bled not to depend cm some I iih itu mint 

mtznl Iiiw It Is Impoitunt to not the woids I 

have Italicized 

hue li (lull was tlu stub of know), elg. aimed tills 
lime 1 vide nil v til w ly w is Is lug pie panel but (be 
pioplu I bad not made Ills apisaianif —tin w.i who 
.mild look with 11 n eves of confidence la yonel llu 
.loads of mic.iluintv which obscured all onlliiaiy 

I To la • oiicliide d ) 
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THE PURPLE Or THE ANCIENTS. 

Most highly pilnd among the ancients of all tlu 
dyestuffs known to them waa the so called purple, a 
c olor prepared from c ertain marine snalla Our know I 
edge of this substance 1 b derived largely from Greek 
and Roman writings but there can be no doubt that 
the origin of the art of making and using thla dye 
lies far back in remote antiquity The Greeks them 
selves ascribed ihe discovery of tho dye to their myth 
ologlca! hero Hercules, whose dog picked up a snail 
on the ehore, and breaking the ahell disclosed to 
his master the staining properties of tbe mollusk As 
a mhtter of fart the art of dyeing with purple seems 
to have been Introduced by the Phonlrlans and It Is 
among the (Semitic races that the em licet records re 
latlng thereto have been found According to Dede 
kind a paasage in an ancient Egyptian poem dating 
from 1400 B C must be construed as referring to tho 
purple snail In the Old Testament too, we read of 
curtatns of purple draping the entrance to the Holy of 
Holies In Solomon’s temple And the same source tells 
of purple robee of state worn hy the high offlrlals of 
the Persian king 

With the growth of civilisation among the Medlter 
rasean nations, and the Increase of wealth the use of 
purple became more general, and at the time of the 
Roman empire had degenerated Into a luxury In* 
dulged In without moderation by the rich Neverthe- 
lesa the wearing of special forms of purple garments 
remained the privilege ot certain classes the “pur- 
puratt." 

After tbe overthrow of Rome by the barbarians the 
industry became centered principally at Constantino¬ 
ple, where it waa carried m under royal monopoly 
had gradually degenerated and Anally became praett- 
taU)r «fctbML It is for tu* reason that only among 


very early tiiaiitibc i Ipt'. elating fro ii the twelfth anil 
thirteenth centuries so.ailed iodic it- purpiire i will 
ten upon pat. tune nt d><ei with puiplc au found 
btrangely enough wc have but a vague id.a of the 
actual color and appearance of the piovciblal put 
pic of the ancle nts One result of Ihls Is that as a 
designation of a modem color there Is eonside table 
divergence In the nigulficaro of the word puriilc hs 
used In English and the corresponding iHiurprc In 
French and tiurpur* in German These latter corn 
apond more marly to our crimson It is very probable 
that the most valuable put pie was a vtiy daik color 
almost block with a bluish or reddish violet shetn 
by reflected light But It seems that there were also 
lighter shades, produced hy tho admixture of various 
substances to ihe dve The irua color of the undent 
purple tould of course be established beyond doubt 
If It wcrc> possaiblc to follow out Bonn of the old 
recipes Unfortunately this ts not feasible The 
available data as found espc dally In Pliny's writings, 
are too vague, and In part quite unintelligible This 
only Is known with certainty that the species of snail 
named by Pliny 'purpma Is known In modern roo 
logy as Murex brandarls while the buclnum of Plinv 
Is a species of purpura probably P homostomata 
Nothing definite Is known aa to the amount of law 
material which was required to make a pound of the 
dye But it must have been very laige and this was 
no doubt the reason for tho excessively high price 
of ths product As regards this we are told that nt 
the time of Diocletian the beat qualities of purple 
wool sold at $2J8 per pound When we reflect that 
•neb material would contain only 4 to 5 per cent at 
most Of the dye we ree that our modem producers 
have cause to envy the makers of those days for the 
pries* which they could c om m a nd . 


A r.gnidh the i he mistty of put pie lit tl. « is known 
until quite lee.ntly The wdt.i seemed a good hup 
ply of the raw mate dal fiom a mimls i of zoological 
cxpetlment stations on the Me elite li.enran Hi mis 
leeted that the live might Is an indigodrrtvntiv. uul 
l study of the the nit. at and phvsie il properties of th. 
suliMluiiie have eonflriiiid this the biihIyhIh brought 
out the somewhat imexiseted anil oirprthlnp fuel that 
then Is quite n high proportion of bromine priHinl 
In fait the substance is Cl dlbmiu Indigo whose, 
structural formula Is given in lo' t.n-cthu with that 
of indigo 


/NV 

AA 


6G Dlhroin indigo 


/N/ 

I I 
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It Is interesting indeed to note that the famous elv> 
of the ancients Is so (lose a relativ. to one of our 
most valued coloring matte ra to-day nam.lv Indigo 
The same Indigo whi< h but a few ye bth ago was pul 
i i»n tho market as a synthetic prodtu t born in the 
chemical laboratory thieatcnlng the life of Ihe old 
natural Indigo industry and furnishing a iiiohI brill 
iant example of the triumphs gained In Hi. Industrie s 
over the old empirical methods by th. applications 
of modern science -Translated foi the SmvrtFic 
Amkrhv» BunnruvNT from SSeltschrlft fuer Ange 
wandte C hemic 
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INSTANTANEOUS MICROPHOTOGRAPHY. 

ITS APPARATUS AND TECHNIQUE. 


Inshmamms mi« rophoiogiapliv piraents vary 
K<i>Ht interest, c8|h-c fully wlnn it in desired to fix 
> xn( tly the forniH of ret lain lt\I iik mhrosioplt anl 
iiiuIh, siith oh Infimoila, whlih lannot In made motion- 
lost) bv iln-mltal tangents without greatly (hanging 
Unit uppeni.ime oftin to hui h n degree uh to maku 
litem unrt r ngtilxabb It Ih particularly dlffhult to 
h< l/«> the Images of these mlirogropR rrcattires, tho 
inou'mpntH or whlih art* vory rapid and arp exag 
pi rated In pr»|K)rtlon to tho pnlaiKPmpnt Tho prln 
ilpal objptt »r all Hip ttppi'ial apiiuratua lined In ml 
i rophotography Ih to permit tlip oimralor to observe, 
by means of a Mpctlal eyepleie, thp objeri to bo pho¬ 
tographed, Ml that ho tan make the expomilo exactly 
at (he moment when, owing to the ininhlned mot Iona 
of tho mli loaiope -tagi nnd the fm ualiiK screw, the 
ohleet Ih both In a good ponltlon nnd bhnrply defined 
Front what whh aalil above mniernlng the rapidity 



Pm 1 —HIUANUKAPN AI»1»\HATI T K FOR 
1NHTANTANEOUH MKROPllOTOHRAl'in 


of thn nioveiiienta of lnfuanrla. It will be aoen that It 
In nopoHKary to uhp a him ailed liiHtantniieoiiH ex|H»nire, 
wlilrh mtiHt lie made uhorter In proportion to the de¬ 
gree of enlargement 

Ah the brightness of the Image diminishes In the 
name proportion, very powerful Bounea of illumlna- 
tloti, Htirh aa thn Him nr the eleitrli an, must be etn 
ployed In the path of tho Incident bcHin it Ih neeea 
aary to lnterpoHe a veanel Ailed with a transparent 
liquid (glyeerlne or a solution of alum) for the pur- 
pone of abHorbing the greater part of the rays of long 
wave length, whlih would kill the aiilmaliuleH hv 
heating tho liquid which loutalnH them The eye of 
the observer must lie pro tec ted against the hi I Ion of 
this vory brilliant Illumination by tutoring the eye 
piece with amokiHl glass. 

In order lo overt ome all these dlfllrultleH, llrlandeau 
has designed the appatatuh ileacrlts'd below, with 
w hlch he liaH obtained really remarkable results The 
special features of the apparatus are two shutters ion 


nec-tcd with a device for simultaneous vision of the 
object These two shutters, the first of which, Btrlctly 
speaking serves only to diminish the intensity of the 
Illumination during the ocular observation, are electrl- 



Fltl. 2. -K\ KlMKf’E, SEPoNI) SHUTTER ANT) 
FINDER 

cally mnneited with eaih other, so thal the second 
sliutler o|M‘tates automatlt ally Immediately after the 
flist The llrsl shutter O (Fig 1) Is pierced by a cir¬ 
cular aliening, Iho confer of which coincides with the 
optiial axis of tho microscope To tho shutter Is at- 
taihed a vertical groove. In whlrh slides a sheet of 
metal having two apertures whlih inn be placed In 
sin i I'KHlon opiKJidte the hole In the ahntter. The upper 
aperture lu the metal plate Is entirely oi>en, while tho 
lower one Is covered wita a smoked glass of any de- 
sited tint, so that the light passing through It is dim¬ 
inished sufllclently to allow the object to be viewed 
dim tly without fatigue, and to protect tho organisms 
In the preiiaratlon from the Injurious effects of ox 
(PHslve light When the shutter O Is set ready for 
lutlon. this smoked glass Is Inlnriioscd in the path or 
the luminous beam At thla moment a aprtng r fFIg 
3) presses u|sin a contact ploce < and establishes an 
electric connection between Ihe battery P. thn reloaa- 

J’ii. il-KI.KPTKK'AL OON'NKt’TIONH. 

lug nieilianIsm of the shutter H and the key P, which 
Is pressed by the oimrator at the moment which ho 
Judges most opportune for the exposure. The Hhutter, 
being thus relejmed, Rlldes downward by Its own 
weight and allows the beam of light to pass with an- 


diminished Intensity through the upper aperture. 
When tho shutter arrives at the end of its course its 
lower edge presses the spring r toward tho left, break 
lng tho contact c, but establishing through tho con 
tact c ad electric circuit which extends directly from 
thn battery to tho releasing mechanism K of the 
second shutter O', which Is really tho true photo¬ 
graphic ahutter that permits the luminous pencil pro¬ 
duced by tho magnifying optical system to form tho 
Imagn on the photographic plate This second shutter 
O' Is placed as noar as possible to tho projecting lens 
of the eye-pleee (Fig 2) The shutter consists of a 
seral-clrcular plate, having an opening considerably 
larger than that of Ihe external diaphragm of the eye¬ 
piece By the side of the aperture Is placed a total re- 



Fiu. T.-INNTANTANKOtTH PHtlTOHRAPH OF A 
WHEEL ANIMALCULE. 

(Militant shout 100 (Ilium ten.) 

Ilet tlon prism, so arranged that when the shutter 1s 
set the pencil of light emerging from the eye-ptctc is 
deflected at right angles and along the line of sight 
of a small telescoiie, which can ho adjusted in buch a 
manner that the Image seen directly Is as sharp aa 
the Image projected upon thu sensitive plato of tho 
camera 

The two shutters having been set, Ihe animalcule lo 
be photographed Is selected, followed and kept In 
focus until the moment which Is deemed favorablo for 
making the picture The operator then presses the 
electric key c, the effect of which Is to release the first 
Hhutter (>. the fall of which In turn teleasps tho sec¬ 
ond shutlpr O' as soon as the Illuminating beam of 
light has been entirely unmasked Very interesting 
results ean bo obtained with this comparatively sim¬ 
ple apparatus— I* Science au XXme Steele 


A NOVEL REVERSING GASOLINE 
ENGINE 

Tit) Howaldswerko, of Kiel, (lernmny, Iihh developed 
a reversible Intelital combustion engine which cm 
bodies some Interesting features 

It la a vertical, single-acting fuur-stiokn engine, 
operated by any volatile fuel, such as benzine, gaso¬ 
line, or even alcohol The cylinders arc bolted to a 
closed crank case, aud provided with removable heads 
As shown both the barrel aud the- head aru provided 
with water Jackets 

The piston, which Is of the trunk type, ground to 
Its final diameter. Is provided with packing rings of 
cuM Iron The piston pin Is of hardened steel, ground 
to sl/c The crank ahHft la of high grade steel, forged 
In a single piece, and runs In bearings of ample di¬ 
mensions, which are lined with white metal The 
cam abaft, which rotates at half the Hpeed of the 
i rank shaft. Is located parallel to the latter, from 
which It is driven through the usual apur gearing. 
Front the cam shaft Is driven all the accessory me¬ 
chanism of the motor- -valvea. pumps, and Ignition 
devices Separate suction and maln-admtsslon valves 
are provided the latter being operated from the cam 
shaft, while the former are driven either In the same 
manner or lnde|H>ndent1y of that shaft, being opened 
bv the vacuum produced In the cylinder by the motion 
of the piston, and closed by a spiral spring aa soon as 
this vacuum ceasea The mechanically-operated valves 
are operated through slotted cam disks mounted on the 
cam shaft Tho valves are all made of nickel steel, 
and the automatic sue lion valvea used on the atnall 
engines are of a speelallv prac tlcal and light construc¬ 
tion, allowing of a rapid opening and closing, and 
rednrlng the resistance to the gas flow 

The figure shows the arrangement of the reversing 
valve gear 8lotted cam discs arc mounted on tho 
ram shaft for actuating the admission and exhaust 
valves Each disk Is prov'ded on one of its plane 
laces with two cam slots, in which moves n slide plv 
oted cm cue Hrm of n hell crank the other end of 
hbicb lifts the valve item These slots are au de 


signed that (he valves tire lifted uniformly with both 
dliectlons of lotallon The slide anti the slots at<< 
so designed thal the funner Is compelled to move In 
the slot corresitondlng to the actual direction of rota 



RKVKR8INU VALVE (JKAB OF 
KNH1NK. 

tlon as long na that direction la maintained, but will 
automatically enter the slot corresponding to the other 
direction, ns soon as the engine la reversed. 

The engine Is reverted simply by shifting the igni¬ 


tion timer, with any other manipulation of the engine 
When tho engine la running at slow speed, moving 
the “spark lever” to the "backward” position shifts 
the timer so as to produce ignition during the com¬ 
pression stroke, long before the piston has completed 
tho stroke, and the back pressuro on the piston Is 
sufficient to overcome the inertia c f the flywheel and 
reverse the direction of rotation The succeeding Ig¬ 
nition then la not advanced, but, owing to tbe reversal 
of tbe engine, becomes a late Ignition Hy then shift¬ 
ing the lever to the '‘full" position tbe timer is ad¬ 
justed for the Ignition to occur at the proper point 
to give maximum power. During reversal the load 
is thrown off, of course, by throwing out a flywheel 
friction dutch by means of a pedal 

On tbe ram shaft are also mounted two eccentrics 
which operate tbe cooling water and the oil pump* 
The former Is a piston pump with auction and pres¬ 
sure valves, provided with rubber dlska to insure noise¬ 
less working, the latter Is also a piston pump, bri| it 
is provided with ball valves. On the ram shaft la 
finally mounted tbe ignition timer. A battery current 
and an induction coil are used to produce hlgh-tenalon 
current for "Jump spark” Ignition, and In the smaller 
engines this ia the only Ignition mechanism, in tbe 
large-elsed engines there ia also provided a magneto 
operated from the cam abaft through gears. 

Tbe fuel la gaalfled by a carbureter provided with 
means for regulating the mixture ratio for full and 
alow apoed respectively, and the carbureter la warmed 
by means of tbe exhaust gases of the engine. 

For use in marine service the motor is controlled hy 
a maneuvering board mounted on a support, hy means 
of a hand wbsel and small lever, the motion of th* 
wheel and lever being transmitted mechanically 
through wire ropes to the ignition timer and carbu¬ 
reter respectively. 

A friction dutch, with disengaging forks, Is arranged 
inslds the flywheel and controlled by «\ pedal, allowing 
the propeller to be thrown into and out of gear with 
the engine, as in the ease of an ordinary automobile 
dutch and transmission —Power and tbe Engineer, 
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THE TRANSFER OF HEAT 
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in soils; 


AN INSTRUCTIVE INVESTIGATION. 

BY HARRISON E. PATTEN. 


Thp writer bee recently Investigated the absorption 
of hi at by soils working out a new experimental and 
theoretical treatimnt of beat transferencef which may 
piove of interest to others than soil investigators 
Hence an outline of the work is given here 
At first sight it would stem very simple to Insert a 
thermometer In the soil at any desired depth and read 
fiom II the limperaturc And no it is Much vain 
olle information ah to soil temperature and crop 
(,!<>«tli has been obtained in this way But If «e at 
tempt to find out lust a hat climatic causes such ns 
fiend excessive heat ruin snow wind velocity shelter 
fiom winds slope drtlnagc exposure altitude humid 
lty of atmosphere etc pioduce th< degree of tampers 
tuie obs* rved at any point in a soil the problem be 
cemis very lomplex Thus far the woik both of 
practical soil Investigation and of purely physical re 
scan ins has failed to show the proper lclatlon of the 
unions (Ruses to the travel of heat to and fro In a 
soli Sonic of these causes assist tlu flow of heat 
some on the other hand retard ita progress 
Thi energy available for all ailivlty on the earth a 
surface comes to us fiom the sun and from other suns 
I sjmee Just how this entigy Is transiiorted across 
tlies tremendous distances for our use here on earth 
Is a mystery We have found out c xpt rlmentally how 
c ver (1) that this energy arrive s in a regular series of 
shocks and (2) that there are a number of different 
aorta Of thesi series of shocks or waves Tiny can be 
separated from each other giving the varloua kinds of 
light red blue vlolit etc heat electricity X rays 
etc Moreover these different forms of energy may be 
onv rtid Into each other 
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Thus the energy In sunshine is practically all In 
the form of light or short waves but, when It strikes 
the eaith s atmosphere part of the sunshine Is absorbed 
by the air la another form as heat Part of the sun 
shine Is reflected Iwck to stellar space and still as 
other fraction of the sunablne passes down to the 
earth where It is partly reflected and partly converted 
to heat The heat then travela downward into the 
earth as more and more sunshine strikes and warms 
the surface When the sun begins to sink leas and 
less sunshine strikes the esrth and Its surface cools 
until presently we have the stored heat of the day 
traveling back from the lower layers of soil up toward 
the surface The heat lost from the earth a immediate 
surface may be given forth not as heat but as radiant 
energy Consequently we may have a very hot day 
followed by a very cold night in regions where there 
ik little moisture In the air This is because the hot 
soil gives off Its heat again as radiant energy (not as 
heat) and thus the days store of warmth escape* 
without warming up the night air But in moist re¬ 
gions the escaping radiant energy on meeting the 
water vapor in the air is converted hack to heat Borne 
of the annahlne on striking the earth serves to evap¬ 
orate water and thus is converted by expansion of the 
tapor into mechanical energy condensation of this 
vapor to water as rain and sleet and snow liberates 
heat and In falling and moving through the air pro 
dunes electricity, which we see occasionally in the form 
of lightning 

It la evident then, that the actual quantity of heat 
supplied to the surface of the earth In any one spot 
depends upon many atmospheric conditions The eon 
tinusl change in each of these conditions from hour to 
* tar frnrnmm •* the S mr Wwy of AgfSwhsie 

tint. Mo re, Bscvm of Sun* v a un*niw»t of **■ 


hour renders dlffliult the estimation of au average 
value of the heat supplied to a glveu ana of soil dur 
Ing a known interval of time. in this cam it h ems 
that the most prat that means of finding out the lnwtt 
of heat flow through noil Is nut to work In the field 
where every condition we desire to study changes at 
its Own will and In unkni wn digue but latliei to 
know and control eaeh of th se i nilittons 
Although miBHunment of soil liui|>trutur has bun 
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arrled on In many unintrks for many dicades there 
sums to be no Investigation on record hiving the rale 
or flow of heal through soil under controlled labora 
lory conditions whin the mulsturc (intent taking 
(a) parent spe (fle volume) and off Ul\c sp Hi h at 
are known In sonn coses accurate dally readings of 
the soil temicerntur hnv been taken to a depth of 
three feet or more through a series of years but no 
attempt made to measiii even roughly the ntolstur 
content the apparent siceclfli. volume or the siieelfte 
leal Other observers have ncognized the need of 
all tlies* additional factors and havt at times si ured 
data on them under field eendltlons but even then 
we can not calculate the beat conductivity of the soil 
from tholr leadings with any degree of satisfaction 
since the moisture content varies with the dc i th and 
we must take temperature readings at several dejlhs 
to determine the temperature wave 

The Investigators in this line of work have been 
Inlereated mainly lo ascertaining the temperatuu of 
the soil at given depths during the growing season 
Borne have triced thp effect of various top dressings— 
manure admixtures mulches rolling etc -upon th* 
soil temperature and many of these results sr vain 
able and reliable sines they were obtained under com 
1 arable though undctcimln d condition* Others too 
have recognlie-d the part which the total quantity of 
available heat playH in the development of plants and 
attempts to measure this heat have been made by in 
tegratlng the air tciuperatur s rinse to the ground and 
integrating the sunshine Sueli c ale illations are also 
supplemented by an Integration of the heat gained ly 
(he soil from day to day as the seam n progresses 
From another standpoint geologists and astrouc niers 
have made dally measurements of temperatures at 
tegular depths in solid rock for perloels even approach 
ing half a century on one single aeries and have aetu 
rately calculated the heat conductivity of the rexk 
But such values for the heat conductivity of a homo 
geneous or compac roek conglomerate do not help 
much in estimating the conductivity of a soil 
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Much time has been devoted to the laboratory study 
of the heat relations of soils such as heat capacity and 
the effect of soli moisture upon it demonstration that 
the heat capacity of a powder consisting of different 
minerals eaeh with Its own specific heat Is the sum 
of the heat capacities of its constituents the eff*<t of 
top drawings and admixtures etc Especially interest 
lag la the laboratory work of Petit upon the penetra 
tloa of frost into aolls He found that the phenom 
won of supercooling such aa la observed in the free* 
ing of water in the form of drops or In capillary tubes 
also occurs in tbs freeing of soil water and may be 
aa great aa 1 dag C below the frosting point of water 
The lower the moisture content of the soil and the 


greater the energy with which the water Is held by the 
soil th Icwcr Is the temperiiture to which soil water 
an b su] c r » led The passage of frost Into the 
ground is fastest for quart/ sand slow* r foi e lay and 
slowest foi humus (peat) During <ontlnued frost 
th* soil tempi ralur* sinks after freezing faster and 
d t)er th* low r th* moisture content of the soil and 
cenv rs*lv for th thawing of a soil 1 lvlng or dead 
v*g*taiiou «r snow i rot* ts fiom frost aud retards 
thawing 

lit* heat ondu tlviti s f dry lowdem and soils 
liav*. b in deteimlntd ly ntirntroua *X|Hrimenters but 
the effect of ntolstur* upon the h*at conductivity has 
hen Heated only qualltal tv ly < ons quently an at 
tempt was mad in this lnv nilgai Ion to establish a 
quantltatlv r lntic n between tli beat comluc tivitv of 
a powd r and Its niolHtnr content Bluee lit* apparent 
sp cldc v ilttm* and eff etiv specific lie at of a powder 
art factors in det rmlnlng ItH h*at conductivity these 
too w n dc lii-mined In *v ry ease The iata of warm 
Ing (dlffuslvlty) rtf the iowd r of course was found In 
erd* r to cal ulat lit* heat eondue tivitv 

Mu Import&n c of such an lnv stlgatlon Is apparent 
ui>on reading th t | oris of ixpirlment staltons gen 
(rally both in this country and -ibroad sine* large 
sums of money and patient observation and expert 
mentation art Involved in the alt nipt to ascertain 
the relation of temperature in alt and In soil to eiup 
growth So long ns th* rat tors which control hint 
conduction remain undetermined as to their magnitude 
and direction of influence much of this field work 
uion soil temp ratures will b* in vain 

Usually the heat conductivity of the earths crust 
lias been d tc rmlned by taking th i temperature of the 
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arth at different depths as affected by the alternate 
h atiiig and cooling at the surface due to the change 
from night to day and in a gnatpr degree as affected 
ly the progression of the seasons 

Such measurements give the temperature wave at 
each depth very well for the particular locality studied 
and when the specific beat of the dry Boll the per cent 
of water and the Bpeclflc volume (or packing) are 
known on may ealrulate the heal conductivity of the 
soil This caleulatton however Involves the treat 
ment of a periodic function which inly approximates 
a sine curve sluce It Is modified by a damping term 
as well as by othpr disturbing factors Consequently 
the beat conductivity calculated In this manner la at 
beat an approximation Further as the heal wave 
penetrates into the earth distillation of moisture takes 
place accompanied by a change In packing so any 
method of measuring beat conductivity whle h requires 
the soil to be subject to a differentt of temperature 
for a short period cannot be expected to give even 
approximately accurate results 
The aeloction of a method for measuring the passage 
cf heat through a moist soil under laboratory condt 
tlons Involves a choice of the least of S* ve ral e vlls 
There Is no good method Briefly the situation Is 
this If the heat be measured by extracting it from 
the soil distillation ensues and the soil crumb strue 
turn la. altered if beat be added the t>ame | race as Is 
gone through in the reverse sense if alternate heat 
and cold be applied the soil changes its packing and 
may change ita moisture content In the face of these 
conditions it was decided to supply heat from an infi¬ 
nite source at a constant temperature to the end of a 
soil column and take the rate of rise or thermometers 
at regular distances down the column and base a cat 
rulallon of the heat eondue tivlty upon the behavior of 
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tliul poll Ion of i In holl which won aufflclenllv nmnvul 
fmm On s< mi * of lout to lie vny tilth .bunged by 
dlHtlllmIon of Iih niolstuie nnd yol clone enough to 
aluiw Mu influi nc < of Hit- heat 

I hi ippir.itux lucid In tlilte mctlienl eonaiHts in the 
mu I ii of Uni i dlHilnet feature s (I) r lie licit Bourn 
I') tin null box mid ( I tin tini hnnliul picking ttp 
I until* 

ill i In Inat sou n i Is n hum net in^ulai hi.line 
link 11 ii ntillu lets wide 12 ei ntinn ti ih eli e p and -0 
i ul inn Ii rs Jong insulated with e la slew and lilt on 
It aides mu • nel In lug ixiumd (o sine is u lint 
< out hi t Hu tmk la iiiulntHllu il it i i mutant te in pi i 
uiiin min ion dii ( hv hnlllnu wit i In It mil il 
lowing the siiiiiii to esnpi (/ 11* |i it nimoapluili 
It asiii * lit lower i ml higlii i ti ini i latim i ellfTi t 
n( Itciuld mu be usi U I In liquid m I lie tank Ih 
v in ohm Ul lit 1 v heat d lie a eeippii mil e inJlog H\ 
t mi mi will h plain hnit/nnt tllv tluemgh tin lank 

I lie st. mi ixhuiHtH Inlet a dllillipliie while it Ik eon 
d naeel hv niiiiilu* wilier Hu li m l of the water In 
tin tank la allown h> the gage b and as (hi watei 
ImiiIh iwiiv (In aiipplv ih Tf | hlilslu d hv Hu f iel|ii]u 

i I lie iMitia laltile ot the lank Is gin ii lit th IInr 
mounter el and fan skids Ini the soil laix and </ 
ih i mi w i lamp s i v lug let plena tin aoll lieix fit nth 
In plate ngalnal tin hint aouie 

I') Hie noil In \ Ih linllt of pine wood boiled in 
linilfln aid palntiiJ with iwphalinm Om end in 
mull Ilf eoppil 1 Meitllllv It litis. I i ml lug of asbe Btos 
laianl einirnliil to tin wood Tin inti e loss sertlini 
liiaidi tin box is in in 10 fintliint ih (rnttgind 
I) e Miioiin I ih rindlni 110 eli g an iiineilid through 
itihh i Hloppi ih In tin nidi h of t Ii Ih box ul lnlei\n)s 
ol 1 i nt inn ti i ibi inn po i Ilona nltimullng with 
Du odd poaltle tin on oppeiaiti aldi h of till box Diiik 
liinibiiH 1 ’ r * an on I lit right aldi of tin box 

mil iiiiiubi i h 1 (i on Ibi lift aldi (Fig I) The 
Ih imunit i hulba uie lunged along the rcnlial dl 
i mi le i of the box which ih |u tpi ndh ular to tin plane 
of the In ni Houiii Pi i Honu of 1 he eli ti iinitiations 
tin t nioini (i ih wen pi mil iiIiom and la low ilila tin 
(ml dlninitii to nHnitnin Hu ifTut upon the inti of 
Du ti rn|a inturi ila wllh Him of dipaituu fiom 
tins 11 ulnl dlurne te r 

In making a di l< nnin itlon the anil box Is fluid with 
the tin i illume Ii is anil then tilled with soil of definite 
mi latim e onte nl fiom tho nn i hnnli nl packing device 
In la diaiilhnl la low I In anil box Is I lull allowed 
to at mil mil 11 the I he i iiiome te i a nn nearly In a steady 
flnli nl mom le iiipeiaturc and tin leading of each 
Diiiiuunnt r nt /. ro time taken I he copper mil 
<f Du aoll box (A Klgt I and J) is (hen plate el 
nguliut the heat ami ret a stop witeli prchs.d it the 
fnatant of eontnet and Ladings of time tend tempi in 
tutu taken fteim each Du i tnoiiit Ii r dining a period 
with It may cove i twe niv niliiuli ot two heiu rs depend 
lug upon tin hint tuntltirtli|l> ol Die aoll 

(’) The Inn Imnli III packing app.irntua used la 
alinw n In Fig I It conaists of Hn • he tile motor whom 
aim ft In in s an iicenlrii eollnr / lilting lulo t hole 
In Du iml of n ah\i s When the motor la going the 
sit ni Nlhinti i tnpldlv at Its lower end I In uptiei mil 
In lug Ii Id In pi ii • h\ wilt hooka U whuh e*ugngo a 
U| pill .mil .in k« let in pint liy the pi neliul wilght 

II Ihi (ill ral i bottom 7 lulls tin soil lo Du si it on 
which hid three tut slits (o Du (intinuUr lu thi walk 
lute pu hi nlitl Tlu Roll box (Fig I max thus he 

III el with soil uni t eh finite nu e hnnli ol londtlleiiia 


In all the i xiieilme ntal di le rmlngtlons of heat eon 
dut Don th> anil wan pat kid by on ana of this device, 
the height of the ale it above the. aoll box being always 
Die anim 

rxpc rimenlH made with different Boll typos show 
very well the general lnwa of heat transference In 
moist powdcis Wetting a dry powder increases lta 
ability to conduct heat ns much an Ihice or four tlnita 
I hi ieHHon for Dila fmicaae In simple solid sandstone 
linnsrers heat some ten limes faster than Ihe sumo 
stem ground down to small sand grains This Is be 
e hM ae all between Ihe sand grains prevents the ready 
passage of heat fiom grain to grain When watei Is 
added to li> sand It |il.Ufs the Hand grains tn moie< 
Intimate iuiita<t by foimlng a dim of water which lit 
eleiHtB each grain and fills mote or less completely tho 
nngular t paces between them Thus the water flint 
neb hr s In lelgr liom grain to grain lie at will paaa 
Mom aeil grain to watei about lid (lima caster than 
from mill gram to air, niul la stele a the conduit tv tty of 
watei Is much guatei than that of air Cons,epiently 
i> mode r ite tv wet mill < undue ta heat very much better 
than h eli> soil 

As we mil moie water to a soil Its grains gillier 
into eliisti Ih This is due In Die attempt ol the watei 
him whuh uiioiinelH eaeh grain nnd ennneits them to 
draw ti gillie i and neeiipy as small nn area na posslbli 
The ten tiling of the hi ehiRlira of grains haves larger 
nlr spini »In the aoll than Ihnw In a drv soil where ihe 
grains nr» not nulled And them large Di spans offer 
lisiatanii to Du pasRage of heat Thus the at Don of 
until upon soil lirst makes hettci enntaet between 
indivlduil grains and then as more wain la added It 
draws the grains into elualera (aoll numbs) und pin 
duns poorei eontaet la tween the etustcis while at the 
same time better eontaet between the grains In each 
e lu nt e 1 Is aw me el When Hllfllclcnt watei Is present to 
fonn practically all the* soil grains Into <lusters tlu 
soil Is In 1 vetv opin condition crumbly This In 
the most fnv enable condition Ini pc nitration by plant 
loots Ihe latg» ail sparcH between the soil elusteis 
Ie mill ventilation and access of atmospheric gases 
nee easily In plant glowlll The per cent ill moisture 
III a soil which produce h thlb most la volatile at nature 
of Die soil gritns Is technically termed the Optimum 
water content* 

When too much witer has been nddul to a soli Ihp 
exit as Is Intel la-tween the sol) grain dilate is thus glv 
lug be lie i eontaet and Is tin heat conductivity Con 
seepientlv the heat Is la Me r able to pone (rate the soil 
nnd cause evaporation or water until the right qunn 
titv of water is left feir plant growth However, a 
veiv Imge excess of wmter in a soil eauses it to flow 
the soil e lusters are hroke n down to very small elusters 
or to single soil gialas In this condition the soil 
(onduels heat ninth ]<bs well than when It Iihs Just 
enough water for good phral growth 'Ilila Ih because 
the wale i Itself liAa a heat condmtlvlfy about one 
Seventh is great os that of the solid soil grains, nnd 
in addllfon the capacity of water for hint is flvo times 
gientrr Dun that of dry soli gratim 

Ihe ge in ral i ffeet of adding a liquid to a dry powder 
Is lirst to Incionst Its heat conductivity, and then as 
moie und more* liquid Is added the heat eonductlvliy 
Imre lutes to a maximum valuu and falle again to a 
lowei value us the powder becomes soaked and finally 
flows The hoiked soil however, has a much better 
heat conductivity than the dry powdery soil and soil 

• Hit Hill N 4\ llir in if «4»t|n I s IfcIMtrlitMnt 4*rJrihun 


i obtaining the proper amount of water for plant growth 
has nearly the hlgheat tbnnnometrle conductivity 
This is another beautiful illustration of the adapta¬ 
tion of life to environment the structure and ventlla 
Don and moisture In a soli are all capable of being 
In ought simultaneously Into a highly favorable state 
for plant growth, and now It appears that a soil In 
this condition will also be warmest 
A very Interesting fact regarding the action of water 
t.pou dry soli has been carefully considered In all of 
this restore h It has been known for many years that 
lie nt Is give n out shin s dry powder Is moistened but 
no one has thought this quantity of heat Important In 
dete imining the heat capacity of powders and solii 
The usual method of finding the hi at capacity of a 
te.lid oi Holld pawdci Ih to bent a weighed quantity ot 
solid to a known temperature and then drop the hot 
solid Into h known weight of watei A portion of the 
teat passes fiom ihe solid Into the water thus warm 
tng It The number of degrees through which Dm 
watu is warmed is read upon a sensitive thermometer 
Immersed In It Thus we are able to ealculate the boat 
iui«i Itv ot the solid as rnmpared to that of Ihe water 
Sow if a uowdir la trintpd In this ininner to detiT 
mint ils heat rapacity It gives out moi< hint than it 
would give In Roltd tinpowdere-d condition In the 
ease of a soil i It h In oiganle matter Ihe hi at evolved 
em moistening Ihe soil at room temperature was found 
le. Is one thud of ihe total heal given out In deteimln 
lug the hi it inparlt) nt this soil by the nrnthod Just 
described This means that the heat capacity of this 
soil and nthcis like It, hab then fore bcun given a 
value one thlid too high The old figure gave, such a 
oil a heat rapacity 0 24 of that of water which has 
the highest heat ca)wtrlty of any known substance and 
theitfore Is chosen as the unit of heat rapacity where 
ur the lie iv flguu obtained Ih almuRt Olfi In all the 
soils studied ihts curiettlon was made It Is very ran 
aidnubh foi soils containing much clay or oiganle 
limit, i and enlt is Into the calculation of Die heal eon 
eliteDvitv an on Important factor 

Ihe usefulness of the infoimatlon gained by thlB In 
vcsilgaDon (.insists in pointing out thee ehangeR—here 
toiore unknown in heat conductivity of a soil to be 
expected when the moisture content and pncklng are 
vailed rather than in furnishing rigid constants whleh 
mnv Reive to calc ulntc aee uriti ly the heat conductivity 
*md dlffu-.lv Ity of a hoII under diiy given conditions 
The tie nt lapneltles (spullie heats) of div soils are 
■ ot gieatiy different and if It were imicly a qncatlon 
of asceitabling Ihe moisture enntent and then ealruiat 
lug the specific heat of the mixture and estimating tho 
heat conduetlvity from the individual heat couduetlvl 
ties of soil grain material and of watu the problem 
would not Ih difficult Ilut as shown above tho dr 
giee of eoutaet aeiiired between hoII grains depends 
upon several factors which are not capable of aerurate 
measurement or control even under laboratory eondi 
tions The packing of a soli as well as Ils crumb 
structure (soil grain eliisti is) vailra from point to 
point in the soil vailra with (he moisture- content and 
with the t mpciufur 111 piopoillon of lino grains 
lo laigc grains In a soil also Influenced ItB behavior 
tuvvutd heat pashage since che finer grains may wedge 
between Uie larger and serve to make contact between 
them Consequently it la not practicable to say before 
hand what may be exported with any Individual soli 
sample without experimenting directly with that pat 
tie ular sample 


THI .SlXAGthlMAL SYSTEM AND THE. 

DIVISION Of THf CIRCLE 

H> l. A Mil 11 h 

Till divislnn ol tile hour inel till dr glee iulo 60 
equal piitH tilled niliuiiiH mill the minute Into by 
.epinl pule railed shoiuIh k i ps fusli lii our minds 
tin fmt tint (In nnrl.nl It ihv hull ms us. d C(l iih a 
hixlb of mini, i itlon Iish thin t. n yenis ago all 
..nnd to agn. on the piolmhlt origin of this hvh 
t. m It was asMimed tint tlu an. I. nt Babylonians 
suppose .1 lint 111. u »<r< only 60 rlnvs In a v.nr nnd 
h n.< illvlilnl Du iii.li nu lint on. dnv coiiespondrd 
I. .lull ellvlaliin lu suppoit ol Dlls IivikiDhhIh It was 
inltil.rl oil I that the anrlmt (hln.se dlvldnl the* clr 
• le Into ‘ , b)i 4 iwutH In thelt hhmu p i and that this 
work could not hive been wriilen Ih for. 211 11 ( blit 
<t Diia railv date th Chinese wen nil end v a. quaint* d 
\ itli Du veai of 6 r 14 duvH From the assumption 
that tlu (Meh was dlvld.el into 160 equal pruts before 
th eiiIMn of the sexagesimal svstem and the fact that 
tin radius of a eireh ran 1 m npptlod exactly six times 
na n I liord or the elre umfc renn IUib easy to aecount 
for the base (0 

In ii cent vr-ars this question has received consider 
nblf attention and mum aiguments have been ad 
vnmid against the giu n hypothesis as tegards the 
illvislon of the elide Tin a. aiguments apmar con¬ 
vincing but it is not an nisv to repine* the old the 
orv bv om whleh Is fr** fmn objections In the thlTd 
Million of his elnasli Vor'raungeu ilbe l fbaihlcht* 
i 1 r Mathematlk 11007 volume 1 page 17) Morlti 


c antui at11 pis tin hypothesis lhat the ban 60 was 
Mbeted ai a eonwquince of the mingling in Die flaby 
Ionian country of two ancient clvlllratlons one em 
ploying 10 and tho other 6 as a baae of nnmi ration 
in view of tbo difficulties wirtih this hypothesis entails 
efforts have been made to find a more plausible om 

Prof Fdniuud H lloppc Hamburg Germany has 
recently advanced such a hypothesis* and lias given a 
large number of historical facts tending to Its sup 
l*ort He aasiuntR that the normal angle ainpng the 
ancient Babylonians was an angle of an equilateral 
tilangh and thBt It was observed at an early dato 
that six sue h angles cover the entire area around a 
point Hence the number 6 assumed great lmi>ortanee 
being regarded to atand for completeness Tbe baae 
r.0 could then have easily resulted from a division of 
the normal angle into ten equal part* After this baae 
was established alongside the much older base 10, 
the normal angle itself was divided Into fio equal 
partR, and this led to tho division of the rirclo into 
16ft equal parts 

Whether this hypothesis will be generally accepted 
remains to be see n The fact that the ancient Baby 
Ionian wheel had six spokes while the ancient wheels 
in Egypt and Greece had only four tends te support 
ihe hypothesis that among the former »n angle of 
6d deg was regarded as normal, while the right angle 
was regarded as normal among the latter At any 
rate the hypothesis advanced by Prof Hoppe tends 
to throw additional light on a question which relates 
* Veliev.1.7WsthinaPiTiitieJ Pfcylk, rel it <m0> (> OH. 


to our daily experiences but had not received a sal 
lsiaetory answer—Science 

Before the recent meeting or the American Society 
or Mechanical hnglnoers I’rof Charles M Allen d« 
scribed a complete series of tests on n 2 lue h muter, 
to determine whether a Venturi meter is sufficiently 
accurate under all conditions encountered In prae 
tlee to be used to measure boiler rood Tho apparatus 
was set up in tbe most convenient way not only 
for weighing the water used, but also for mating 
H before it passed through tbe meter and for pump¬ 
ing hour souices of supply were used—an injector, 
a duplex pump a triplex power pump, and a pres¬ 
sure tank—all drawing water from a pit having a 
steam line to heat the water As the capacity or tbe 
pit was largo an even temperature could easily be 
maintained Tbe water was discharged into r> 000- 
pound weighing tanks after passfhg through the 
motor Cold water teats were lint mode, to determine 
the co-efficient of the meter, followed by teste with 
conditions the same as those in boiler rooms, the tem¬ 
perature ranging from 80 to 180 deg Fob, while 
tbe pressure also was varied by different arrange¬ 
ments of the auxiliary apparatus The results ob¬ 
tained showed that the meter tested was beat adapted 
for use in a plant of over 200 home-power, and, as 
the maximum and minimum variations noted were 
3 and 8 88 per cent respectively, the Venturi meter 
is adapted to meas u re hot water, provided the proper 
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BY TAR THE MOST INTERESTING OF T*IE PERIODIC COMETS. 


BY GEORGE F. CHAMBERS. F.R AS. 


Tin physical appearance of Halley s (omet at thp 
1825 apparition Beams In have been In many respec ts 
vpry remarkable and did the statements made not 
emanate from book of thp most distinguished uatro- 
num< ra of th< time It mlKht b< jx rmlsHlblc. to dltt 
triiBt them It 1 h impossible ho*i vi r to dlstiust 
anything stated by such mpn of skill and blab char 
ncltr as Bebstl I Hemhc! W Stmvo and Ma<l<ar 
Struve compand the apitatanee of thn nmiPtis about 
th< pnd of the llibt week or October to a fnnsbapc.il 
flame emanating from a bright point and subac quent 
l> to a red hot foal of oblong form On Octnbei 12th 
it appparod like the streim of Art which Issues from 
the mouth of a cannon at a ellRchaigc and alien Hip 
BpaikH ate dilven backward by a strong wind At 
momenta the linnie was thought to be In motion or ex 
hlblliug scintillations nltnllar to thoee of an Aurora 
Horculln A BPeond small damp foimlng a great 
angle with thp pilnrlpal one wat> oIho n marked 
On November r ith the nebulosltv Independently 
of the flames (two of them In lng vIhIIiI ) had a 
remarkable arched fotni Home wlmt t chi milling a 
powder horn Thetee ph< nomc nu tinelc r cliff re nt 
and vnrylng nanus were seen and commented U|ton 
by other usti onomoi s Hi Utah and foreign 1 he 
puvlous Installment by Admlial Smyth would seem to 
represent falily well all the itmarkM nmd bv the 
vtrlous astronomers Just cited 

I have given these details respecting Jlalley e com t 
In is Pi at some length thinking tint 11 h> might he 
use fill as hints as to what to look for In 1 MOt 
U will be Interesting to consider what we know 
of the history of this comet ant rinr to the ap 
pnrltlome already mentioned Ilalley wp have 
He en Hulisfae torlly traced back hts comet to 1 U but 
pIiik his time It has been triced vmv much fnthei 
backward through a range Indeed of some II ecu 
tntleB or more first hy the laborH of Hind and 
lAugler and quite recently b> those of (owe 11 and 
(rommelln confirming Hind tor the most pait and 
nlarglng Ills results The yearH in which blent idea 
lion may be regarded na moie ol less eeitnln aie the 
following 


1«ar Ini real Ini him 
lie 11 8 77 8 

A n Ob 0 7ft 1 

Ml 2 77 2 

218 2 77 0 

„ l r . 2 7R t 

171 8 77 h 

451 r i 79 

110 8 7b 5 

607 i 77 1 

684 S 7•0 

760 4 7b 8 

SJ7 2 7.0 

1112 2 77 4 


189 7 "I r 

loro 2 710 

114 r . 1 77 b 

1222 0 7H 

11(11 8 7” 0 

1178 8 77 f 

14 r b 4 7 2 

1511 0 71 1 

IG078 74 1 

1682 7 71 

1750 2 7G 7 

1815 8 74 i' 

1910 1* 


Cowell and Crommelm have found tinmseIves junti 
fled In adding to this table backward the. years n c 
87 (May) and 240 (May) with no Identification pos 
slble for the Intermediate return in lune, lbt » r 
though emmets are vaguely mentioned In the years 
16b and 18B 

Wo owe the observations which have made these 
Identifications possible mainly *» Chinese records 
supplemented more or less by European monastic 
ihronlclers of various sorts and kinds and by a few 
private authors. It would be tedious lo transcribe 
any of the originals of those) even In an abridged 
form, Indeed in point of fact their language Is already 
generally so cart aa to be Incapable of abridgment 
so a concise digest la all that will be offered lo the 
reader atad this will be often given In the language 
of Hindi and chronologically backward 


• The Story of the < ometf Simply Told for General 
Readi ra By George P Chambers FRAU Oiford at the 

Clarendon Press. 1900 . . 

t Drawings by Bessel will be found In the Alt Na«h, vol 
(HI Nos 800 2 IW 10 iOTO Referent* may also be mad* 
to tbs Memoirs of the Astronomies! Boric ty vol x (drawings 
by C P Smyth) Chr J Herschtl« Remit* of Astremomkal 
Otmervattoai at the Cape of Good Hope and •troto's Bee- 


bsehtnugen do* BAUeysebeu Konwteo 
*VM* table 1* from Hind but altered where necessary to 
•mbracs the researches erf Cbwefi and Cromns lln It should 
here b* tMnllooed that some share of eiedlt for these Men 
ttScstlosw la dan to the French astronomer Laugler (Comp- 
to* BaMua. v*l **«l- p 1W 1*40) Nor should tho labom 
et Ftogrd and BntobtwltR be foegooea to this eoowetloe 
IMsatfe BAB vol *. p 0i Jsa, 1*»: tt* 
Os i sto, pp. KMT* 


Concluded from Supplement No 1788, Pago 339 

Halley suimbeed that the great (ome t of II t wme 
Identical with his and Plngrd converted llnllev asm 
pie ton Into a ci t taint} This comet was des rlbed 
by the thine hc as having had a tafl to deg long and 
a hend which nt one time was icund and the si/ 
ofa hulls eje th tail hi iug like a peacock h 

At the piieeding return In 78 tl) eonnt w ih 
ntmcivcd both In Imiioik and (lilna hut It dens ml 
app.tr to have b u as bright ate In 14 r t 

In 1»61 a grent eonnt Is mint leu d t>> nearlv ill 
the historians of the. pencil It wate seen as fur 
North as leeland It exhibited a bright tnd extin 
si ve tall which stir triad neross a eonaldinhl pait 
of lln It avens Hind icjicted tho ruioixan olmerva 
tlons of 1101 niiellUR them to In of no good compand 
with the Chinese observations which pioved consistent 

a reversal of JOthecntuiy preferences 

I he previous apimiltlon was for some time a matt r 
or doubt Hind tr nt el as llullev most wlileli 
appeared In July 1—t nnd wate regarded ns the 
piKUisoi of the d ath of Phlll| AukuhIus King of 
I r in e Tin re oi dh are vni.ui and lnuili quote 
mil ( owed anil ( lommelin have giv n tin pi feren e 
to a e ome t w hie h w as h > u m August and *4 pte mb r 
1— and which passed Its |M rite lion piohahl} It 
v-eptembet 1 he WHveil y Abliey Annalist says that 
In the months nnmed n fine stai ol the flist magnitude 
with i lug till npp and Wh n Hint seen It was 
tear the plate wh le the Sun «tie In December The 

( hlnamnn Mituanlln stvs that on September 2 r th 
it came fiem p llootls I he lull was Jo eublth long 
and tho comet perish 1 in two months The qutKtlon 
of th 1 lcnllfl ition vl one of «i s comets with Hal 
leys Is toe of the few In taiiieH in whl h (owe 11 and 
( lomm lln have diRHcnt d fit m Hinds Ide nilfle it Ions 
bv deriding In lavor of the Comet ol I .2 in pie ter 
nee to Hind s 122! 

lu April and May 114 the Iuiopcun and (hintRe 
e brunt le rs re nrd a tonut with a tall 10 deg long 
w lu se c« id nr Hinong the stars from the nd of April 
lo the Im (.inning of luly la slated by llltid to have 
been |err etlv In note rd with tin computed path ot 
Ilall > s (nine I supposing the pullet lien passige to 
I lie Ink n pliee aim it the third werk In April The 
(hlnch ueemints s cm to sjenk of the Inly count iis 
being dlffti nt from the April and May one but 
wh th r thin was si or not cannot h determined with 
nnv cerl ilutv Hind seemed to regard tho two to be 
out and the sum 

In A|il1 of the y ar 10(0 the year In which th 
Nmiiinn (onquest look plan a reninrkahle comet nt 
trailed th attention of all Luropo In England it 
whs viewed with es|erial aim in and the success of 
the Norman Invasle n and the death of Harold w re 
attribute<1 tei ihe comets haneful Influence /oinres 
tin (.reek hlslomn In his account f the reign of He 
I nipt ror ( nisinnllniiH Ducas (whose death oteiitr 1 
in Mhv 101 i tie si rlbe te a eonnt which was as I erg 
as tho full moon and at first wan without a tall on 
the appearance or which I (which preeeunubly means 
Hu head) diminished In sl/e The transformation 
nccords with the Chinese accounts which deseiib the 
ccmcta path among the start, In Chinese fashion with 
great elaboration The Chinese soy that this object 
was risible I ir (7 days after which the star the 
vupcir and the comet all disappeared It seems fairly 
certain that this was Hatleys Comet At any rate 
It was liumortalUcd in the famous Bayeux Tapestrv 

In 989 a comet was obecrv-sl In China which is nun 
tinned also by several Anglo Saxon write is Burck 
hardt the 1 rench computer Investigated Its orbit and 
round that the dements hors a considerable resent 
blame to those of Halleys Comet The iierlhclfon 
passage was foind to have occurred about Septembei 
12th 

Halley s Comet certainly appeared In 912 but there 
were two comets In this year and Cowell and Crom 
melln differ from Hind In the Identification Hind 
selecting the earlier one and Cowell and Crommelln 
the later one which appeared In the autumn 

Halleys Comet should have appeared In 827 There 
certainly was a comet in this year, but a comparison 
of Uie European and Chinese account* taken literally 
Implied that there were two comets In this year one 
m perihelion In February and the other In April The 
latter would seem to have been a most Imposing 
object, but In Hindi opinion It could not have been 
Halleys Comet The Chine#* records indeed Imply 
that there was a third or even a fourth comet In that 
jrn, tB the months Of June and September, but we 


n cd not ells u*4 Ibis question which piobnblv In 
vclv h soiii Hi conceptions and which does nol eon 
on us In dlMUHHlng Htlley s ( ouiet 
t nut nipc.mil In "ft) which without any doubt 
whatever w is Hallev s It 1 iceorelul In detail both 
bv I in open ii mil thliiiHe annalists and the mbit has 
Is n e ale til it el unel 11 mined hy 1 uugle r Uy 
himpuin writers we an te Id tbit a mint like a 
griHt be nu and veiy blllliuut w is oIimiv el in th 
-till vem ot un 1 nipcrii ( iihtantiu first lu th 1 
ami then In tlu Y\ fc i abeiit in eliys Ih (Inn c 
Mv a visibility of two months I/iugicr calc ill etc d 
th i rili lion to have occurred on Mine 11th 

In iM the ( hint sc lucid i ccimt obsciv el In the 
W In b pi oilsr nnd Oclolsi Hind ixilnl el out 
tlmt this siitcnient would u ord veith the mutsc of 
Hallpys (emit when th |critic lion oe ms about the 
nnddl of (Jiteli r and ns the* c pcs h for the lcuiptar 
mice of til count Is nhrnt whit It should be Hu re is 
a loir piobnhlllty In favm of the Identity 
A count nbs iv d liv the ( him sc In the eonstilln 
tie ns Auriga 1 isn Majoi nnd Semplo In fOO w is 
regarded by Hind as piolnblv Hulle y > who salel that 
th* Hack RHhigmd would liaimoul/e with a |eiib lion 
puRsige onuitlng about Nov mbir 1st (owe II unci 
( iitninie lln howivei IdPiitlficd tlu (e in t cf m7 tl ) 
as Mh l lev s 

Ihe | e vlons return Hhcnild hnv oceirreel nix i t 
510 ilu it w ir i com t In th it veni aid mm if 
th* few rlrciiiuHtanns connccUrl with It i oil cl hi 
the 1 mrp in c lire nirli rs Is ceinlmillet iv to the 
theory which Implies that the cunt «r IIiIUvh 
J ho ( him sc lee oiels are silent ue legarris tills veui 
A eoinct appealed in 4 1 is lo whl h the r Is little 
doubt Hint It was Halley s i<cording to the InvestIgi 
ticllh ol 1 angler It wiih hi ii In I mope about thev 
time ot the iriibiHted battle of ( lialons when th< 
Unman gem rut Aetleig deft ate el Attiln the leader of 
the Huns who le eel bee n lav iking ccntnl 9 uieqie- 
In ( hma tho comet wits nbsuved Horn the middle or 
M iv till the middle of Toll dllllllk which p ilod It 
moved from the lie laths Into I to ami Viiko a track 
which tigieis with the path which Halley h Comet 
would Imvt followed ir its perihelion paxsiki took 
pin on Iitlv id 

In II the ( bines* annals re*cord a comet lu 
Ophi irhus lu Octeller which Hind thought would fit 
in with th l lobnblt position or llullev s ( nine t If tlu 
perihelion package took place about the In ginning or 
Novtiuhei Dot nuolhm ( 111 new authority rccoids n 
com t much c irlkr In tin veil namely In March and 
April which riiisI havt been visible nil through the 
omiiu r If It we]* the same ns the October comet 
In „• Hi n whs n conn I observed In (hint tlu 
Identity of which with Halleys Hliul thmikhl lo lie 
lie irly rt iln It seems to have been vlslbl In 
Mhv tiller perihelion passage at ihe ciinimc nte me lit 
of April 

In the ycni 218 a large comet is lit aided both hy 
European and Chinese chroniclers Hlon ( nnsius d< 
scribes It as a verv fearful Htor with a till extending 
Irom the W towards the t, Ihe ( hint sc catalogue 
of Matuonlin gives It a path exaeth In agreement 
with the path lilch would hi followed bv Halleys 
lomet when the iKrihcllon falls abc u( the Hist week 
In April Tho dc.serlprinn given Is II nt It w is point 
td and bright 

In 141 the Chinese observed a comet In MArth and 
April t or 7 mbits long and of i bluish white color 
1 he cleinintH of a comet following a pith such as that 
described In some detail hy tlu t hlnese amultkt would 
nol be widely different fioin these or Halle v s Comet 
and the comet is the only one recorded about this 
epoe h 

The preceding apparition should have taken place 
either In Ihe summer or 65 or In the following winter 
nl t >66 The Chinese record two comets one tn 
luiv (5 whlrh remained visible for ol days and the 
other In February 66 whlrh remained visible 50 days 
Hind suggested that most likely the lost named was 
Halleys Cornel If the perihelion passage took place 
at the end of lanuary and Cowell md Crommelln 
have definitely confirmed thto Not improbablv Ibis 
comet was the ■ word-shaped sign recorded ns having 
hung over tho city of lerusalem before Ihe mmimnce- 
ment of the war which terminated In the destruction 
of the Holy City Josephus says that several prodigies 
announced the destruction of lerusalem Amongst 
other warnings a comet of the kind called Xlphlas 
because their tells appear to represent the blade ot a 
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hWOlll MUh ‘till <1 Ih 1\ I till Illy lor III!' H|IIU * of H 
wLoIp ji-ui linu’pluiH ii'hiikcd his ■ ounliyiiien for 
Ilhti'iilliK lo false pNiphrtH v.hilt ho notable ,i sign <uk 
I n the heaions 

UllMl I'uHHliih mentions n connt which seemed to be 
BiiBpclldncI over tie ■ Ity ol Home lie foie the death of 
Agripim 'llie date would b< u < II The path of 
thin lomet tt.ih lerorded III girjl ib lull b\ the Clilnene. 
and Hind thought that ■ In • eioidh .llfoided ‘the moat 
BftliRtaitoiy proof llmt thev belong'd lo the Coinet of 
llalley” Tlie third wink in Oi tola r was suggested 
lor the iieilllon piiHsuge The cimiel was lost In the 
Sun's mis iI.ijk uttii Its dlsioviiy 

Cow, II mid Ciiiiiini) lln linn imiili Hvsteinatle efforts 
to fmu I l.i I lev’s Comet luiik tin tin r and with some 
illness, nnd it Is not la >ond tin bonds of possibility 
that fuitlier Ideniifhntion nil! " »*ud reseurih be 

i.iusi the Chinese records go luik tor six centuries 
l-e foie the Christian era, nnd lastdis them Iheie 
< xlstK u spi Inkling of Kuin|>ean observations al 
tliougb all thebe latter are very ninth Ineklng both 
In proi talon of language and pm Iston ol dates 

THE PSYCHOLOGY ur PEOPLES.* 

1»\ I’boi it S WiH.mvoMii 

An In nil the illactiveiy ol tine lllheient differ 
ernes belwiMii rmert nnd peophs Is hii tntriinte task, 
ami If we turn to the p,y<Imingim to londint nn ex 
uiuliiHtlon of <liff« r. lit gioups and to inform us re 
guiding their mental tlllfiiemes, we must not ujtow 
him to present a Imsiv lonilusimi Ills tests must he 
vnilod nnd Ihoumgh liemie wi i.in aueid Ills results 
as a Hfiluus t oiilr Unit ton to this dlffl, nil subject The 
psy<linloglst may ns will admit at time Hint he has 
little to oiler, lor. though tin 'pswluilogv of |s*oples‘ 
him ls*eonie a fnnilllur pliruse, ami though boohs have 
lM>en written on tile sulijeit nituul expeiimentnl work 
has tut far been very limited In quantity 

One thing the psyi huloglst inn assert with no fear 
of error. Starting from I he v.uloiis mental pioceHses 
whhh are recognized In Ills text hooks, lie tan assert 
I hut eneh of thi'si pionssc-h Is within the mpahlll 
Him of every gioup of mankind All have the sann 
senses the same InstlnetR nnd emotions All ean re¬ 
member the past, nnd Imagine objis ts not piesent to 
sense All dlr< rimln.iti, < ompnre. lenson and Invent 
III all one Impulse «mi Inhibit another, and n distant 
did can lie pninued lo the mgleil of piesenl ini lln 
Hour HlHlements lo the iinitial\ denvlng to the sav 
age. powers of reasoning, nr uhstrsiion, or liihlhltlnn. 
or foresight, < an lie dismissed ut otue If the savage 
differs In tliesi respe,is from II. ilvlll/ed mao. tin 
differente Is one of degris 1 , and tsnmlstent with ton 
sldoinblo overlapping ol savage and (Utilised Indl 
vlduala The dlffeieme (if degree (nils for quautltn 
tive tests But besides Hie traditional ihucsiflcntlon 
of mental iioweis. theie is nnolher of perhaps greater 
Importante In bludylug illffenmes between men One 
Individual differs from nnothei not so mmli in i*ower 
of memory or of rensonlng, or of attention, or of will, 
as In the sort of material to wtihli he successfully 
applies these piocessos One glvut Ills attention read 
Hy to mathematics, he remembers nintlicnintlrs eas¬ 
ily; he reasons well on niaHieninlhnl sublets; his 
will Is strong In ex, lading distracting Impulses when 
he Is In pm suit ol a mnlheninl i, nl goal. He may 
show none ol these powers In a high degree, in re¬ 
lation lo mush or business or so, lal life, where¬ 
as another, totally Ineffl,lent In inatheumtlra, may 
show et|iinl powcis of mind In nnolher subject. The 
(Qpudty lo handle u given soil or sulijeit matter Is 
tu |wrt delei milled bv native endowment, but Is very 
responsive to tialulug and Ihcidote Is hHrd to test, 
bisause only liidlvldunlh with equal training In any 
suhjed inn be fairly tested and (oni)iared as to their 
native uipndty to linndle tlmt suhjeet Thus it lie 
mines haul to eontilve a test for musical or mathc* 
mathnl or mcchanh al endowment whhh could fatrlv 
lx- applied to Hires having diverse trainings In thesi' 
lines. This dltll, ultv. moreover, Infects out tests for 
such general pom rs as memory or reasoning, for a 
test has to deal with some sort of material, and suo- 
icss In iMSHlng the test depi nds on llie familiarity of 
Hie material ns well as on the power of mind which 
we design to test We may suppose. Indeed, that all 
of otir tests, founded ns they are on nmteiial which 

Is familiar to us will be more or less unfair to pec- 

lib's of verv different cultures and modes of life Tho 
i('suits of our tests nei d to be discounted somewhat 
-exactly how much we eiiuuot say—In favor of the 
pi lull live peoples tested 

Tha production of pig Iron In Belgium In 190b 
amounted to 1.032.0(1(1 in,-trie tons, of which 1,386,800 
tous was Bessemer and basic Iron, 89,000 tons foundry 
Iron nnd 166,590 tons forge Iron The exports of pig 
Iron were ID.OOii tons and the Imports 477.000 tons 
‘1 lie ImpuitB of Iron ,ue Into Belgium In 1909 were 

4 :iH‘l 802 tons, as ngainsl 3.342 404 tons la 1908, prac¬ 

tical! v all pig Iron being unde front Imported ore 

fur ihi Ailvnxnsw'il <(f Hi ii im 


SCIENCE. NOTES. 

As impression has been widely circulated through 
out the muntry that a considerable portion of the 
collections made by the Smithsonian African Kxiiedl 
Hon under the direction of (’ol Theodore Roowvelt 
will la* distributed among the museums of the cojjn 
try Before the expedition started, It was understood 
that the collections should be largely limited to such 
material as was needed for a full exhibition and 
study series for the United States Natinual Museum. 
This would Include the collecting of a number of 
specimens of each animal, in order that the charec 
tel 1stI ch of each species would be represented It 
will not be possible to break up these aeries, as it 
would greatly diminish the value of the collection. 
The skins of the large game anlmalH are now being 
prepared for |s rmanent preservation, and will soon 
be tn shaite for study and comparison Arrangements 
are also being made to mount a portion of them for 
exhibition to the public. 

Ths chsmical behavior of the elements indteates 
that their energy content is very great, and It Is prob- 
ulile that the mailer of an atom Is tn a Blate of eon 
tlnual movement This subject Is considered by V N 
Beketov In an attempt lo explain the pioprrticH of 
indium We learn that although In general the atoms 
represent very stable systems, yet this Internal energy 
may bo the cause of their decomposition, us Ih tho 
case with radium. In the various series of elements, 
Increase of atomic- weight Is accompanied by increase 
ol the atomic energy, and this Increase ts especially 
gioat If the atomic volume Increases at the same time, 
consequently elements with high atomic volumes are 
cxtremely reactive. The atomic energy Is proliably 
composed of the real chemical energy—which becomes 
apparent In themkal reactions -and of the energy 
of movement of tho smallest particles composing eaeh 
atom On decomposition of the atoms, this energy of 
movement is converted Into othor forma of energy, as 
Is (deserved tn the case of radium 

In an article published tu the Phys Zeltsehr , V ,1 
lvalue slates that on Atigut t 3rd, 1908, lie observed 
during u thundeistorm a well-defined primary rain 
how together with a secondary bow. The bows were 
rontlnuoim from one horl/on to the other and when 
evir a peal of thunder waH heard It was noticed that 
tho colors of the primary, and* t-spcM tally of the see 
ondary bow were Hlrnngly affected, and bIho that th,e 
color boundaries and the c'dgeH of the bows were quite 
effaced, At Hie same time the different colors were 
very Indistinct, and the whole rainbow oscillated very 
quickly This happened every time It thundered 
That the effect was due to the thunder and not to 
the lightning was seen from the fact that the time 
between the observation of a flash and the hearing 
of the Ihunder waa from 2<l to 5 see, unil during this 
time the phenomenon was not observed, but it began 
at almost the same Instant that the thunder was first 
heard At first the primary bow was very bright, 
the red then disappeared almost entirely, and the vio¬ 
let Bhowed a great Increase In Intensity Below the 
violet was a distinct dark sirnro, especially marked In 
the caw* of (he secondary bow. and below this was 
seen a Mined I greenish violet secondary bow. Then 
the oscillation occurred, and various other color effects 
Hnd peculiarities were noticed An explanation of the 
observed effects Is to he fouud In the variation of the 
sire of the drops In the rainbow, according to the 
theory of the rainbow given hy J, M Pertner In hla 
"MeteorolugUche ()|itIk." From this It appears eon 
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THE FOURTH DIMENSION 

SIMPLY EXPLAINED 
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A KiitKND of (heSeamen no Absukui 
«. f WKUtlfnr the host simply.worded 
explanation of the Fourth Dim*™* 
won by Lieut.4 ol. (1. 1), Fitch, U.8. A r~ 

with three other* which were mutinied__ 

waspulillelHid In Hie column* of the SciatrnrTc Aotmucah 
Ah u nwdt.ao touch Interestwaa ornuncU In the iuhjnet or 
“ " tlililmenskm Bust It scented advisable towdk'ot,In 
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me ruunu inmonmoti mas u seemed navis* mr mi coucer. in 
permanent form, the more meritoriousof the StH way* which 
were sent in from all porta (if tbs world. 

The present work promts twenty point* of view, all of 
them Intcscvtlrw and no two quite alike, Bach eauur IsSMu 
words In length The rending of one et*ay dors not Inc olve 
the reading of the entire wont, yet ths entire book glides 
cciinprc'lu'Tvdio view of whet ibe Is)man wishes to know 
about the Fourth Dlmengton. No ahitract mathematics will 
be found In the colmau. The easaylsts codesvor to explain 
‘ — ■ | hoth by Imagining the effect of liana- 

third-dlroemkinsl human being into 
and also by explaining a third* 
Utica In one and twa dimensional 


tumor Manning, ths leading American authority on 
(set of I he Fourth t*h»r«i5om contributes an Intro, 
in which he explain*how the oonuept of thoFnurth 

a 

ml supplied explanatory footnote* where 
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elusive that the eflbct of the thunder lk to Inc rasas 
the sine of the raindrops. It is possible that the thus* 
der peals cause two or more drops to coalesody 

TRADE NOTES AND FORMULA^ 

TTh* Kdltor of th« He mxirct Ambhkak Scrruaurr dot* not 
guarania* tha followlog recipe *. Tliry are tskua roan so many divers* 
*oum» that to test each on* would lutolve much experiment The 
formula! are published largely by way of suggeotioa (.'tundrala vary so 
mq, h that lu many caaes the pmpnrtlon<i give n must bo changed to obtain 
the deal red result] 

Bfittger'i Bad lak (indelible) consists of carmine 
rubbed down with solution of waterglaas and diluted 
with solution of waterglass To be kept in tightly 
closed vessels. 

Oarmina Solution lor Microaooplo Purpose* (accord 
Ing to (’uerntl).— 30 liarts of tho finest carmine and 
100 parts of crystallised carbonate of soda are rubbed 
down, and with 750 parts of distilled water brought to 
a boil In a porcelain dish. When solution is completed, 
add carefully to the cooled fluid: 50 jiarts of alcohol, 60 
parts of 20 per cent arettr acid, 20 parts chloral hy¬ 
drate. and enough distilled water to bring the whole 
up to*1,0oo jiarts. 

Bouillon Soup Tablets.—Finely chopped meat, abso- 
liitely l reed from fat. Ih boiled In a saucepan with a 
little water and sorao salt, until a sample taken out 
becomes a solid mass on cooling. The addition of 6 
per cent of the weight of meHt In gelatine, expedites 
the solidification. The fluid 1 b poured hot Into little 
tin molds, lu which it solidifies Into tabietB These, 
like chocolate tablets, are wrapped In tin foil or 
paraffine paper. 

L«mon Juloa, to Proaervo. -Take 26 fresh, medium- 
slxed lemons and one orange, peel them thinly and 
macerate the peel, finely cut up, for about 6 hours with 
1500 grammes of 96 per cent alcohol. Press tile Juice 
out of the lemons, without filtering it. mix It wlfh 
the alcoholic axtrart and stand it aside for about 8 
dayH, slinking it frequently. After nitration we shall 
obtain, as a rule, a clear fluid. In whtrh about 0 1 
gramme of vanilla niBy be dissolved. IP the nitrate Is 
not clear, add alcohol until it clears 

Nickeled Out*.—By meana of a weak galvanic copjier 
positive, a thin copper negative Is produced This 
must be again coated with sliver, i e„ Just made white, 
or In any other manner I he surface transformed Into 
sulphate of silver or better still, iodide of silver This 
negative Is then suspended In a quick-acting nickel 
hath and a very Ihln coating of nickel deposited on It 
Mow place the cut In a copper bath and reinforce it 
with copper lo the desired thickness. The punitive thus 
obtained can readily be separated from the negative, 
nnd Is finished up as usual By this means, we obtain 
an absolutely sharp cut, the upper stratum of which, 
of any desired thickness. Is nickel. Such plates will 
stand the largest editions and are not sensitive to 
color 

Papsr for Artificial Flowar* (Blanch 1 patent) —Chi 
new rice paper (papyrifera) Is placed for 1% to 2 
hours In the following solution: A pulverised mixture 
of about 126 parts saltpeter. 125 parts alum, and 126 
parts carbonate of )>otash Ih put into about 3.760 parts 
of distilled or rain water, thoroughly stirring It; then 
boll the whole for a half hour, allow It to stand until 
the solution has cooled to about blood beat, then 111 
ter It through muslin. To the clear fluid thus oh 
talned, we add. in this warm condition, 8 teaspoon 
fuls of wood alcohol and about 30 parts of puro gly 
eerlne When the rice paper has lain for about 1 ’4 
to 2 hours in this solution allow it to drain, and be¬ 
fore It dries gently press out the superfluous fluid 
with the hands. Spread out in separated sheets In a 
warm, dry plare for about two hours; It can then be 
colored. It Is advisable to mix the colors with a small 
addition of wood alcohol and glycerine; for about 
3,760 parts of coloring matter, about 375 parts of al 
robot, and 375 parts of glyrerlne. The color Is to be 
squeesed gently nut of the paper, which la then Spread 
out In separated sheets and again dried tor two hours 
In the abode. By means of stamps or by other meth¬ 
ods; they are given the proper shape. The flower parts, 
or leaves, are lightly immersed tn melted ordinary 
beeswax, rolled between the Angers and otherwise 
treated In the ordinary manner. 
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BOILER CORROSION. 

A STUDY OF ELECTRO-CHEMICAL ACTION. 


li I vinu ..bat (Ha tppoitiHnt mi.s I ngum nng that 
with nil oni pi wnt Hiunlltl kiiowli dgi tluri an 
<<it mi pth i to in nu in min i thin \ ith tin < oil ihIiiii of 
Htt n ill holltn whitli though tin. III |M i f.. 11> will 

km w n uni vi i \ troiiliii 4otn ai ilm to i him « wlilili 

lit not thitili until i Min. < \i>lnnnflon<i h nvt 

In in Kivm mil \tl little imllv m i nib to lm known 
nhnut tin in l In n i m be no doubt howivn tint 

tin. tin iln i ttln r to i In inn il n In filial aittnn 

prolnblv to both In whit i \l nt ■ u li ol thiwi I*. n 
SjMiiislbl* lot <11st ism, so h ih plttim. w ntiiik gli >v 
lug it( to w lib h Imlliis in llabli linn lm Ioiik bun 
i nintti i proven itlvi ol argument 1 * mil disillusions 
VolumiH lm. bun wilt lm on Hit mbj.it mill mini 
buliHM mini hoiiii of Ihun to hi> tin bast rulli u 
bum linn In m nd.iHilid mil libil I In din use 
lim.iv i still it nt min nut in inti ol ill Hiitldi ti s 

1.11111111 i .oust ml souii. ot won. In tin owin i mil 
lo tin iiiklnni in .haigi I In high t. mpi intim unit 
IH.HMiiih now In us. Imvi ilso inn. isi il tin II im 
IMUlaiu. II is imhapa nun. linn im In n laonablv 
ixpcilMl Mint an. i.itiln mu In ubl bi found foi 
tin a. nils unit ill that v.< ihii hope foi la that tin > 
mi. In mitlhiitid 1 noiikb Is of loins, known to 
.niilili iih to do tlilH but It Hf111 niunliis flint boilers 
(lit. rlointi fiom i hiws wllib in sunn iawt.Hn lnoni 
i Imi on 

It h. wi bilti.i hi id liy sunn iiithonti.s of high 
standing Unit all kinds ul <(illusion of lion In what 
.it form limy In put down to i IciIioI.hIb or as It la 
moil i diiiiiii nl. known among intrlii.iia giilvink 
in I Ion W. hi not pi.puinl to Imloi.i Ibla fully 
Iilllioiihli tin it la no iloubl lluit 111 m> fonna of 101 
lohlui uiIhi IihkiIv H not i nt It • l v fiom nilnuti .In 
tin (Uii.nts wlinli it ait up b.t..«m dlff.i.tii pirts 
ot bulb is .bin In miitait with w iti i II dins not 
upturn howi.ii that oui knowl.dgi Is >.t mifllilint 
to . niblr iih to si> ill llntti i\ tin! pun Iv i lit ml tl 
in tloil is lm fiom bliihlt It limy pi on to In so but 
nioi. iv lib in i Ih undid talon w. un bi sun oil thla 
IHilnt riu n la nothing in.. In Hub tin on of eh. 
tiolvtli iiHon I in nms il Ins bun irgiid.it nr m 
in in. to lull* is aid Ins turn i onilnb d In mtnv 
wa.a mil who among un with uiv ixpaumi ol flu* 
woiking nl It ill* ih dm h lint know bow (Inn Ih Hi. faith 
ol sum null tl it plnti s ol /Hk lit lm hi il liv vailoun 
I n hi iiioiih lm tlioilx Insldi boll, ih m i huh fit uni 
ah< tnat <nuostnn I Ik Huoiv ot tin <htlon of thim 
ilutis nn. at tlin.H In .uv .ahui fn l!u tultids of thi 
iiMiih hut Hu tail Hint thi piths wash nw ij lhutt.n 
b. Id ti Ih n hun iiiIii tbit in mi doing they sn\ tin 
liolh i Its if llilu ih no dmilit luiiuuitl. Hu raw* 
but unfortuunt I. ltki mail) ntln i soiallul lines 
/lm la mil nl.. i.h suuisatul It Ih still iputi posaibU 
lioviwr Hi it iliitifi.th nillon baa mm Ii to do with 
tin < oi t onion ol In lit ih Hint It Ins tuajsd roii.it 
Inn Is | i b ips dm to tin dlflluill. thru tins burn In 
old lining (lisoluti pionf 1 hough it bus bun ots. to 
spink In u niv in foils wav of ilutm action whin hi 
f .in phuimmiin bfiv. pny/bd iih 

Now III nidi l to luivi lutiobtli ml Ion II Is of 
(ilium, niussii. to bn.■ an ■ li tio-i he tubal b.Btetu 
In hti mi Imlb rs wi tiiipuntl. hu.i It foi tb.uln 
itutiod.s ol diff.ilng i oti ntlnls ma. • intlv i \Ih 1 
nay pinlmbl. ilw i.s do rvlht lor liibtinu m a to 
(omoti.i tiiilb i Hi shi 11 inn. Bonn Him s hi lb anoiU 
mil tin tu In s tin mtlioib Hu witt i In Ing tin ilu 
tiolvti w litli limb i ot In I (iindttiona tin ii.irm may 
Ih Hu him tin tulii b Ih mg thi modi and thi shi II thi 
. illiodi mil it nn. taki hi. lltth a slight polirlra 
lion poaslbl. to tliuihi tin on. Into th. otlu l I h. 
((imposition of tm wntu hIro ih an lmimitnnt faitoi 
1'iobihl. In most liolUrH using orillnur watu the Iron 
ol Itii both i is thi lined, mid flnnloic wastes away 

II. Hu lliliodm lion of /Im whhh Is . lu tio positive 
to li on thi I it ti i mu. oltm In (OiiMrlul Into the 
i it hod i i h im lit mid b«* pusuvid at the mim iihi of 
tlu /lm Ilm t op|M i In ruli HonuMmu, lntroducid 
hit.vun m iron tub. and thi thin pi iti at oiiff* m 
timlmos n volt ib iiiiipU tin lion tutu In thin raao 
lmmiiig th. mod. nml iHumlng tin vlitlm of elec 
tiolvtli uiMon whkh tnkiH phu In Hip form of groov 
tig iu at Hu furitli ot in pdtlnR along thi tube A 
ptirfiih of isrbon or umbr in tho lion which ih . Ipc 
tiomguH.p to that tint it tn*iY hIbo sot up thU aitton 
again at thn pxpi nw of thi lion the rpnult bring tho 
small pit hob h so oltm louml when (on onion 1b In 
piogriHH It iIoob md how i vet appeal to be noees 
hit. to asHUtne the ( vlstcn.i of two ibm.nta within a 
boll*t loupbH tun. In Hit up by thi lion Itself for 
thi. in i. iasH. ixlst phi Hi nlai lv In the (ommenial 
foi nt of that nutal mil la th. tondlttonB aciompany 
ing tta tm. I’u. tons phjshal treat aunt Internal 
Htralnh mid Imqiinlli. of trmiHrntur* are piobably 
quite Bum*lent to aiumnt foi ilectroljtlc action 


Lb iittih uimn this subject i number of very inter 
i sting exputin. ntB h ivp lurntlv bun (arrtiU out b> 
I'li.f l I rtuih'SH of the Uulvi l»lty of W Ibi nnsln 
with tin ohjut ot usu u.ilntng whether almllai ceir 
riml.t i. nulls to thus, found In nitual botbiH lould Ih 
piod ue ul by imami of minute eleittb cm rents in a 
laboi itoiy tppm alus I ho experiments win made 
with a small mod I boilei nu ms bt 1 tg employ id to 
nu iBiiK hi i ui itely th< magnitude of any Rtuall cur 
'(tits thil might lx sit up I he app.uattiB used ton 
hlstul ol nn Iron plp< 17 Ini bin long by 7 ImheB in 
dlntnetir whbh bad Its mds (IohpU by aeriwed caps 
tu i irli of whhh their wan a hole provtdid with a 
h» lining box thi lull .h bung placed Honuwhat below 
thi ii nti is or thi capH TlieBe Htufflng boxes wen pro 
vtebd so that an Inn. i lion ilm tithe 1% Indio. In 
illaini t i whlili win p bsuI thiough tin tips uni Id he 
msiilitu' Item Hu Hhill Hud at tlu snini tinu tllm. 
Hu Joint to wlttmtand a |in sun of about mil pounds 
pit set iih r * tmh Ahlu h(oh pm king wan found to tx 
most siiitabJi tor thlb puriMise On thi uppi i pait ol 
Hi. fih.ll a hi. im gugi wan tilted and a am ill cock foi 
tlu id. ih. or the puBBiiri also a (oek for the Intio 
lit. Hon of witer At the bottom of the shell wan un 
dtli. i (ink iii drawing off the water and tmdlnunt 
A blist flam. InHld. the ttue tube was imed iih a in.mis 
of applying hint Ihlwetn Hu Instil, and the outaub 
tubiH .leitibat iniiijutlonH wcie mad* through <lee 
liti U meubuilng Instiuni.nts eonblutlng el a mil urn 
metet and i mil .niltin ti r \ large number of I.hIk 
wn. curled out with this appat itua the boiler bung 
ilintgul with dlfT.unt kinds ot watci while vanoun 
inu'ttioiiH us to lunting and ele .nfiiaa weie employed 
I*ilit to .inti tun oi Huf.H of rnnH on n given watu 
the lilt not ot Hu botl.r w«h thoioughlv ebstnod aftu 
wliteli torn. . ubl. icntimcUib (bit .nbb Indus! ot 
watu win int tod unit allowing a Hti ant spun of about 
(Kin .ul.ii untlni.tuH (12d (iibb imli(H) 

I he tistH showid lurtous usulta paitbularlv with 
tignrd In tin vurlutiemH ot the . lutrb emrent them 
varlitlui'- bung In some ensis noun what unauouut 
nblt In Hu ftrHl teat ufund to illbtUbd watci was 
iih.il mid to this was ndd.d 1 gramiuiH CUT drams) 
it amidol the u Milting solution being about 6 000 
uibh untimet.iH ( hi, uibb In.li.h) in amount In 
all th. i X)KlInn ills In whbli dlRtllbd water was used 

III. wit i wns ptodm.il undet uindltlnns that iuuhu 
illation in el all in liolb r w iter 1 b usually regarded 
is in im|K>itinl tutor Ibough to whit extent (t ib 
dr Id. ions Ih not v. ty k . lintel v known As soon as 
Ih. wnl.i was Intiodm.d (at ordinary tan imi attire! it 
w in ii.illri <1 that tin uiri.nt suddenly lose to 0(I7> 
nin,in but tlu tlnw wuh only inoimntarv and ion 
tinmd only lot a lew nUnutea d<«ruining inpidly at 
tlist and then nunc slowly till at the end of Jhl) min 
utPH it pb only OOOKt imp. ip What the muse of this 
wns does not appear to bi vuy char but Prof Burgess 
thinks that it may hav. been du. paitly to iMilarlrn 
(Ion <R.it iMith at the anode and at th. .utbode This 
may jHihSlbly have nu minted tor It Ib. dlfferimiH 
In t'u loiiipoHltlun or previous ti.ntnient of the Iron 
roiuimg th. Inn.r anil the out. t tub. roHpe<tlv.ly 
nlglit ns h. suggests havi been bultl.liiit to inuHe the 
initial .b.tiomntlyi forte whbh laused (hi uirr. nt 
vv Mil. k ad ml |Milul/ilion nuy have lauscd th. de 
ui tst .)• th. uitiuit tlmt was noted 

Whm hi at was applied to the Innei tube nftnr the 
Kt|wp of .’to mlnutea the uiri.nt again row to a maxi 
mum of 0U(7 umpire which (mint was reai hed Home 
wlat Ih foi• th. maximum steam pressure of 100 
loumlH per squaw tmh was attained This latter or 
(iiiuil nlioiit 0b minutes aft.r the ihtmnenceimnt of 
the t.ht From (his point there wan at first a tapid 
du mrb. In Hit mrrent which drop however noon be¬ 
came slower md at the oxptrHtlon or 440 mtuutes 
whm tlu sonic. of heat was mmuvcd it hod fallen to 
Just tu low omi arapcie At this point a rather (url 
mis tiling wbh noth.d WhPn the heat was removed 
tho current suddenly made a slight Jump up but at 
cnee Ml off tapidlv till It reached almost rero This 
sudden Jump In the current when the heat was shut 
off was In fait notbed during many of the experl 
mentH independ.nt of the kind of WBtir lontnined In 
the be lb i The Jump however was not always a sud 
dt n rise and then ft drop but nomettmes a sudden drop 
and then a rise As be fore stated different kinds of 
water were used tn some casta the boiler being filled 
with pure distilled water while different substances, 
him h ah pyrogallb’ add hydrogen peroxide soda a»h. 
and barium hydrate were Introduced In small quantl 
ties tbe soda nah In the proportion of about 1 pound 
n r 1 non gallons In this case the effect of the aoda 
wni> to tncreaiw the conductivity of the electrolyte and 
lo Im rease th. current flow which amounted at the 
maximum to about 0 044 ampere Thla was conslder- 


ibly mcr. than was noticed when distilled water was 
imed The voltage also was higher ltaihlug a maxi 
mum of shout 0100 With dlHtllled water the maxi 
mum voltage was iiImiui oubi 

A noth.abb feature ol the t.Btn was that variations 
of pr.iwur* haw little oi no iff.ct on electrolytic 
artlon wheieas tmipiratuu app. irb to lnfluuui the 
amount of cumnt generated to a marked degree and 
thin was paitlcularly observable in the case where soda 
tiHh was introduced Into tlu watei if this chemical 
v.HH employed lu considerable quantities It was found 
thnt the heated Huetubi became tin cathode element 
and tlu boiler shill the anode and w< bellevt that In 
actual praitlce thla has been found to be the tarn, the 
Hlu It lie Ing attai ked by corroHlou and the tuben re 
malnlng free fiom it 

In ortki to tiHt Hu appm-alua under conditions aw 
necrlv ns poHhlble nkln to u lual pi iillcc trmlH wire 
ninili lu whbh iiftei tlu bolh r bad bien tested It 
whh allowed to tool down and Htand foi sixteen hours 
shoit i tic ulted after whbli It wrb again tested while 
e-till (ontalnlng tlu wat.t supplied In It for the previ 
ous expi rlment On being hiutcd up again the cuirmt 
was found to be smaller than on thi previous run and 
on being cnokcl down again and one. mole heated the 
cuiicllt w is smaller ntill In aiiotlirr .am aflt i thn 
appHiutus hnd been allowed to remain short i limited 
fm forty hours heat whh H|)plkd During tbe first 
half or thla teal it was found that Tur lbO minutes the 
cuirmt iurvi showed th. flni tub. lo be th. eathode 
and Hu shell the anode artei whuh the opixMltc con 
dltlons rxmtid the flue tube being the anode and the 
Hlu 11 the lathode although tlu current was much 
hinallri than Iwfoie About UO minutis aftei the com 
hi. in am nt of tbe test the heat «an ic moved and tlu 
Bteam pressure wab allowed to full off though the bj>- 
paratim was not peimilted to become cold In about 
Hi mlnut.B from the (oinmtnn ment heat was again 
.ppllul and thi mirenl cpibkly Ml to zero and was 
than irvensd the flue tube beiomlng ome morn th. 
i uthode On tht hi at b. ing aguln n move il the i ur 
Tint fell to /no Ah to the lorioblou that wan notn.d 
a» a result of moat of the tPHts that on the flue tula 
was found to lit similar to the crrroslon found In loio- 
motive imiJcr tubes Incipient pitting being notkeable 
along tb. tubes especially In Ilu lower portion At 
the ends of the tube n marked pitting was also 
found 

Without relerrlng further to the many testa de 
Bathed some o” the facta whkh they appear to have 
dmionstiatcd are well worthy ot attention Of course 
il may bo wild that th< working nf tbe small apparatus 
does not constitute sufficient giound on whkh to foim 
a trustwuithy .(inclusion ns to what really takes, place 
In laigi boilers lo take up this position how. v< r 
would w. th'nk la, unwmo Muih valuable Inronna 
tlon Ih often gained from HUch small exjierimeulal ap 
pllancis and at any lat. the experlnu nts we have de 
scribed arc woithy of very careful attefttton and of ex 
tended ii petition They at loast demonstrate the pos 
■ibllity of marked electrolytic action They also show 
that repealed heating and cooling piomotos cortoslon, 
whh b Is nl bo greatly influenced by the quality of tbe 
water and stale pievenllug compounds used Now if 
differences or temporalure aie responsible for a large 
portion of hoik i corrosion as tho experiments seem 
to show, the problem would be largely an electrical 
one How lt» this eleetiolytlc action to be prevented' 
Largely no doubt by the use or pule watei but not 
altogether because so long as the water Is a cod- 
diutoi so long shall we have electric currents formed 
unless some other means <an he found of preventing 
them Kven distilled water has some conductivity* If 
It acre possible to picv.nt the heated parts of a boiler 
from making metallic contact with those parts that 
are not heated a cure for corrosion might be found, 
but there aeems to be no prospect of this Under ex¬ 
isting conditions it la doubtful whether anything 
more can be done than a redut tlon of electric currents 
to a minimum by careful attention to the composition 
of the water, and the experiments which we have dis¬ 
cussed show that a certain amount of control can be 
introduced lu this way, even to the reversal of th® cur¬ 
rents Again, and this la a point to which Prof Bur¬ 
gess calls attention, it may be possible so to distribute 
tbe electro-motive forces that the electric current la 
made to flow in such a direction that the more vital 
parts of the boiler may be protected. Thla has* a t 
course, been done by the use of sine; but this metal 
being rather coatly, many boiler owner* are reluctant 
to use It The oxide formed by the decomposition at 
the xlno Is also said to be an objection on account at 
Its harmful effects ax a scale-forming material As a 
substitute it has been suggested to employ some other 
anode which will not have the disadvantage* of tfM, 
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•neJi aa an Iron bar made to take the placo of one of 
the tube* in a locomotive boiler, and iniulated from the 
rest of the boiler by somo form of packing This bar 
could be made to at t os the anodo by meane of an 
electric current panting through it from some external 
source and would tberelorc corrode in preference to 
tbe other part of the bollui it might bo quite poesl* 

THE S T A 


blc to tiy this method aa the expense* would not be 
great 

In conclualon we may say that valuable aa we ton 
alder the experiment* quoted they form but h Ht< p 
on the threshold of the subject and much mimt jet bt 
done before there can be any feeling of certainty with 
regard to the electrolytic forces at work within a 


B I L I T Y 


boiler l’rof Hargetts has shown clearly tlmt such 
forces product tho foims of toirosion mot with Hi re, 
but he or witnc other woiku 1ms yet to discover 
whue the snm«« ol Hum I e tie motive femes are 
sc lualh located When this is Im and not till (hen 
thue mm bt souip prospect ot putting i stop almost 
intliely to boiler corrosion 

> F SHIPS. 


SOME MISCONCEPTIONS CORRECTED. 


TuiRK Is often mneb loose thinking and more loose 
talking concerning the at ability of oceangoing steam 
ers among thorn who ought to Ih h< tti i Infnimed 
than the coniinents made some timeu serm to Indicate 
llicie appears to be a feeling abtoad that ships are 
being built with too much upper woik too many 
decks and too much lop hamper geucinlly It would 
be Idle to-deny that the modern ship is doc loping 
more and more In that dtiecHnn and that (o tho un 
Initiated appearances go against hi i A constant d< 
mand feu elevated ae commoelutlon hv those passe n 
grin able to afford the luxury c nates a etirtsqiond 
Ing supply and the shlpbuileUt Hods no dlffleulty In 
providing palatial stun turps or supiilmposd decks 
and ticia of cabins to satisfy II 

I he i c suit Is often that such a ship lx ale ever so 
handsome has what Is eailed a toph a\y look The 
word topheavy Is a loose term to which wc take 
exception Tophiavlness if we understand It to nienn 
either a lack of Initial inability 01 i deficiency in 
range of righting power Is not a epicstIon of height 
of ship out of the wate r only A ship may be dan 
geroiisly near Instability In the upright condition with 
little or no height of upper woiks and a certain 
height of frceboaid Is an absolute necessity If sh Is 
to have any range of righting power So then we 
must look to all the conditions which combine to pro 
ducc the slate of balance usually te itiled the condl 
tion of stability be foie founding a ludgment is to i 
ships qualities In tills connection 

lot convenience or thought wt may assume a fixed 
displacement end draught of water 1 e that of the 
ship in her loaded condition Tor this there Is a fixed 
height of tunsverse eentei ot buoyinev depending 
upon the vertical distribution of the displacement It 
Is In fait the position ot the center of gravllv of i 
homogeneous body of exactly the same hIibih as Ih 
linnuiscd portion of the ship 
lilt height of the me lac cuter above the center of 
Imoyaney for all moderate angles of heel Is also a 
definite quantity depending upon the form of the 
vessel and It Is reidily calculable For a fixed dls 
placement and draught which we have assuitiid It 
Is de (undent wholly on the me.an breadth of th water 
plane these two taclnrs then an quite definite and 
the ship deslgiu i has no difficulty in knowing at cur 
ately Hull values The actual power of flu vessel to 
return to tlu upright when foielbly displaced from 
that lHisitlon howevei depends upon the height of 
the raelacenter above the (enter of gravity of the ship 
and not prlmatllv upon Its height above the center 
of buoyamy Here we aie confronted with a less 
determinate quantity The position of the metaeenler 
relatively lo any datum line say the keel of the ship 
is known from Its height above the center of buoy 
aney hut we must know also Hu position of the eentu 
or gravity or the ship relatively to the same datum 
line before we ran find llu ldatlve positions of the 
metac enter and the renter of gravity or the metac e n 
trie height as it 1 b called upon which the stability 
qualities of tho vessel depend 

For war vessels and for fast passenger ships carry 
lug little or no cargo 'he position Is not difficult to 
estimate within quite small limits during the evolii 
tlon of the design fn these provided always that 
there bo no acrloua change of disposition of weights 
the final stability values for small angle's of heel 
may be rlosely appioxlmated to The question of 
range of atability—meaning by this the possession 
of a force tending to return the ship to the upright— 
involves a longer pi ores* of calculation but Is Just as 
doflnite In warships with very low freoboard the 
range of stability may be comparatively small oven 
with a good Initial stability but In ocean liners the 
tall aide glvea a rapidly increasing righting power up 
to large angles of heel This assumes that porta and 
sidelights are closed, all Immersed |«rts watertight 
and no weights shifted on board In these cases 
then. It Is usually sufficient to ensure ample Initial 
stability knowing that this quantity rapidly Increases 
with heeling 

From these considerations It will be seen that there 
should be no ooraaion for nervousness on tbe part of 
the traveling public, even where vessels have large 
ftambera of aapeiimpeaed decks, giving an appearanet 


of top honv IneBS All the atabtlltj values should b 
known by the designei inel the Mini am unt ef 
lighting power provided on a «hl| I iving mini) il ku 
as In one having few 

There tic an aeldi d eonslde tnllnn howevei in Hi 
former ease whleh does not hold In tin Utter namely 
the upsetting effect or a lnuvv wind blowing en in 
vide el the high ship and posstblj blowing against 
llu under sides of shelter and boat decks It niiisl li 
mm inhered also Hint pnssengits u not only high 
up hut that they usuilly ill go to Hu leewiid sld 
when a beam wind Is blowing There Ih Hi liuth r 
e(iiisleleraHon also of the momentum win li high 
siiperstruetnrev have whin the ship It. tolling In n 
lieavv seaway The effect of position ef pass ng rs 
rail be eahlllnled and allowed fe r Wind (iismii anel 
momentum are somewhat Inele le riuln ite but nitui 
ally a ship designer makes ampl allow nice fn th se 
In fixing Hie me tae e utrie height nee ssitv fn his 
ship I X| crum has shown that fm line is mi h as 
we an onhieli ring Ibis should not li mu h 1 v» than 
1 . in but feu excursion steamers In win li ih mint 
Ur of passe nge is Is laigc and thcli tendency is logo 
ns high as possible and often all lo one ml llu 
lie Ight mav ne d lo he » fl oi 4 ft 

Hut It Is ask«d why not make the buadth of the 
liner a little gnatei and so Inenase li i nu tae entile 
height also and obtain a matgln of safety which will 
satisfy oven the most Union us’ Thai Indc d is 
Just the problem th design i ef s ngatng shlpe his 
to fae lie Is ulwajs be tween the He Vila and ( hat > belts 
of too little ot too inueh me tae entile li Ight Assuin 
Ing that he li n a free hand as lo bi adlh of ship 
wh* h Is not oft n the eas It would 1 fatal to th 
milfoil of n t i engei llnei to give h i loo much 
Initial stability for that means a viol nt r Inin to 
the ii| right at evety h e| eaiibed hv Hi wav s nnd 
consequently qui k heavy and even dai get oils roll 
Ing A ship lo have seaklndUncHH niiisl have only 
n mode tale metaeentrle height and in the eaHes men 
tinned this is easily detit mi liable liefer hand from 
liast i \|iil n e lo make quite him most htupbuild 
ers mak a list of llu lull Ini lability of ev ty ship 
afte i oni| lit un hv moving known weights i lose 
the deck a kinwn dlslan c and not ng the In Him 
Hon of th stilt produced thereby Fioni tils 111 
lighting moment Is directly dcdmtbli and th pern! 
tlon of Hie eenter of gravity can lie verlil el Ih ic 
should therefore be no difficulty nor do ibt In su li a 
ease as this whether 4 lit ship have a top heavy i| | ai 
nnee or not 

The rase for cargo steamers an 1 for III mu will li 
eaiij passing rs md a very eonsld rabh amount of 
eaigo Is on a dlffereii basis He it the prnbl in Is 
largely one of stowage It I obvious that a ship 

e airy Ing a eertalu deadweight may have that d ad 
weight e(insistlug of mate Hals of vaiylng density anil 
consequently the position of tlu center of gravity of 
ship and cargo In he loaded eondltlon Ih a Mutable 
The g< nei al rule* 1 t« calc ulate the me lucentrn lulglil 
when the li ilds an stiwrd full of a homogenous 
cargo and the eoal and r nnsuni tbit rIoi s ar out of 
the ship It Is evident that if the stevedore hav 
ordinary at Hltv and fr > dom of artlon this will 
always bo the worst position that Is the center ol 
gravity will be at Its highest and constquentlv the 
metaeentrle height hast If a fair allowance be made 
in this eondltlon fm Initial stability a ship of ordin 
ary proportions should be absolutely safe as far as 
stability values are concerned The question then be 
comes! -how muc h latitude must one allow for want 
of knowledge or eare on the part of those responsible 
for lading and woiktng thp ahlp’ What are the possi 
ble contingentles that may occur’ If for Instance 
part of the cargo be of great density such an lead 
pig Iron or i alls and for some real or imaglnaiv 
reason this weight be stowed In a higher position than 
it should be we have at once a condition not allow pd 
for in the calculations and a consequent roductlon of 
righting moment Suppose again that the ship be 
fitted with tween deck bunkers and the lower bunke rs 
be emptied of coal before the npper ones art trlmme d 
down Into tbe lower position we have a state of mat 
tei* tending In the srme direction A ship so laden 
might be found to have a tendency to roll to one. 


side oi the other It la possible that tho captain 
noticing lliia would tnlmnov malt la oielei ballast 
Inks to h fill el Dm ing III 11 w f filling quit 
a e ns lei i ibl tlm n ml Inis duing whl h th i 
w mid b i fi snfni I w it* i in the t inks ind 
this would tuiipiiaillv add l> the danger ill hough 
wli n th tanks w i quit till el Hi iqhtiig me tn nl 
woul 1 b In i us el To obviate this most modern 

sill) a f laig si/ hav Imllast tanks wliltli ai 

divid tl I l gltudin tllv it th unt i llu of the ship 

bv a v ill il w it i tight k I j late anel cate Ih taki n 

to fill only one oi two tanks at a tun 

In ships of wrlld ek Ijp there is always a chance 
when rolling ef sliipi Ing a h nvy s n In the well 
Such an Influx Is n t Immediately got tie) of and Its 
w ight would tumor n fly nillilat ig iinsl (he slu 

In 1 It\ of Hii v Ms* I Ot eottrs it hv anv chantc a 
ship should get walet lilt > tile bolils oi I tig s through 
1 it bis nr other epenlngs sue h Ir t w it 1 would ait 
cl truuiulally in Hie sam dtt tin even If the qunn 
Illy were itienlisiehribh ftH regards buoyancy 

It will b se u tit n that tbe site tv ot oe can going 
steam is wlileli u rv ittgo from stability eonsld is 

I Ions clone Is molt i ept slloti of ninnugi m nt thin 
dtHlgn mid that glv n n kiitwl tig of III qualities 
of anv | at titular vessel with at In lading and 
lanelling she should always Is ubsilulely safe for 
th. designer will have allowed nu until maigln of 
meti ntrle height fm Ibt s rvl it) ill whit II slit Is 
e ngage il 11 nil htH it e iimuluti el el ita of oth r ships 
w host i tiid has b n got d 

Tlu genual j ubli is nalmally uneasy when a 
Inig wss 1 with niaitv pnss nge rs ellsuppcats abso 
hit ly null 1 lies no trae hut that Is no sufll lent 
r asm f r at one elublung the ship toj h avy and 

II lining th d sign as I dig unsaf tn the assunip 
Hon that tin attse tl loss is whit Is |(i|iilail> known 
tis mining turtle 

llu late Hrotessot I Igat on e said II oftmillvirlH 
nt tent loo trom llu main eatisi of Idsh tn sav that It 
oenu red he cause the ship was unstable The fait Is 
that (lie Hltlp lias fiequ ntlv se llttl In do with th 
matt r and llu stowage so ninth tl it it is tin lattn 
whl b should h hlam d fm th InstulilHly and not 
th sill) h ise If 

While Hill Is icrfeellv It lie It will prnbablv do 
little oi n thing ti allay anv in am f« ling width 
nnv exist At tin sam tlnn it narrnwH Hie Issue 
eonstdeiahlv to halt a eon cl cone pltnn of the prob 
ihlhtl s of anv pnill ill'll ot Ruspeetcd ease or tnsta 
1 Hltv with h mav oce ut 

The plain ptoridun fm owners Ir to have a full 
knowledge of Hie qualities of e v rv vchhiI owned bv 
them and to lay down certain ml s as to stowage of 
eaigo with lispnt ti insit ion ef emtci of gravity 
when fulli lneli n which mav hot on any consideration 
I e dp irte d from 

This Is of (nurse mote easily snld thin donp for 
where luige entgo s of mixed eominodltles have to he 
m« nr lv slowed bv a fixe el sailing date and tlu stive 
dote lias to d al with tnanv ships therp Is always a 
tendency to Rtow e hi i hasty and to give scant atten 
tie li tn the exact | nsltlon of th tenter of weight 
The mitalii of inch vessel Rluiild howevei he the 
lesponalbl man lor that vessel anil sutelv t stmpl 
Instruction eniilii be given to him which should lie 
within his grasp anel enalili him to satisfy hints If 
hetnie sailing that the metHcintiii height Is ample 
for all imergctti hs The Fnglnei r 


tn tbs first eharge of a new ignition aieumulnlnr 
be Hot ptoperly carried out Its iffletemv mav be ih t 
manenlly Impaired Acid should In purest biltnstoiu 
sulphuric diluted to sg 1221 with distilled water 
The add should be added to water and not water to 
neld and the mixture should be allowed to eool lefore 
filling the toll After the aeeiimtitalnr has been filled 
with acid It should bt dunged for it least thirty six 
hours at nbout half the rate given on llu lab 1 If 
after thirty six bouts the sg of add tin not r mb 
1 22. or over the charging should b r iiIIuukI until 
|t does After the first six ehirges 11 Inipioi s th 
capacity of a cell to empty out the a Id whit fullv 
(barged—and refill with ftesh add of 1 2. sg 
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INTERESTING CAM CONSTRUCTIONS. 

NOVEL MECHANICAL MOVEMENTS. 


Wins ilfi'lKnlnt. iiitoiiinUc n a liln s that an lunr 
<i Iihk iiimi li it ii it ih n L illw ti | usillil to avoid 
tin iim i f i mis in old i t a mi| Iis.li tin mi rk for 
Mill h li iim In nc ih int ad il Wli a si v til i urn. 
in ti li n 1 on Hi h mu mu IiIii it ih ni nanny 

ti ii ak ii| a tain hint fimi whl Ii th ill hImii i 
uoikH all n lining, out til i n l Huh i liait hIioiiIiI 
)I\i Hu sink i i| nil il f i tin mi i IiiiiiIhiii anil Inill 
ml wlnil iniit ol tli i Mil it h ii ot I In min shaft Is 
mini nil ti jiriMlin tli mmli d stroki an will ns 
thr ]m rloil of i hI Tin quniitltl h ir Mvm In 

diKn a 

IlK I Iiomh a mi liait f i l»i nnm 111 iit\ s 

In Int, i tank in tl< ii mri s Hi lit Mt an staitlnk 

lit /i rn intiv h tli mi Iiiiiilt.ni rp mt d tin ImliiH 

Mini t til nil t, hi ili Kr a III Is tli n a i st r 
iIm II fi i I'd) il m ih un I n i linn niov nnnt In tho 
ti mil I n I n k ‘Kt di ki s lh ni tnniHm opiiittel by 
Ihi hi imill i ini r sts until thr nm Ins tumid >0 

diK> a tli i mi tli n mi| aits a in tlui (f mi h a 

fiim ill to lln ill ri ih I li i Ih Hi n a iIm II foi 0 


d«Kt» h n ii tin ii motion tint InK 0 d *,n h ind finally 
a 100 din >1m II in tli low point of th< i am 

Tin c rank m it Ion iuim a on tin inn ihart an ion 
hi rm tnl tia follows St c II tin stiuki of tli tiurh 
anlHin thru intlim In tin (list iasi and two and a 
hair In Iiih In Ihi hi mud (oiisttiut a half ilrtlo 

with 111 I nt,th of tin atmki as dliuiiitit and illvtdi 

tin half mi li Into a iitlaln numb, i of t qual imits 
AIho tllvId tli h ii),tli ti pr smtlnK tin drnji and rlsi 

Into tin hami nutnlHr of iqunl oaits as that into 

whltli Ihi Inlf tilt I Ins bun divided Thin draw 

lima from tin diildliiK polntH as shown tn rig 1 

Tin IntiiHiitliiK, |>lints will In thi lHilutn of the curve 
It Ih tf liiiportim t (hat tin hi turns ti. lormtly 
(onstriiiti d is this iiiovhhR fnt a smooth movmiont 
of tin miihanlsin ot am )mlnt durinK thi revolution 
if tin i nil (If (outs thcsi nirvis do not nmil tn bo 
i rink motion hums int nn la changed to HUlt ion 
dll ions 

Klf,H anil 7 show tin h nstrui tlnns if <ams laid 
out fit m 111 first tarn flmt nirvt In Fit, 1 Thiw 
iauiH in wirklng jmsltlvil) In ilthir dtrutlon Tho 
mnstiu tton In Fik insists of n Kroovt d tam A 

ind a vok U folk i o\ r tho hub of thi tain and 

anting tin rolhr ( plu ttl In tin gioovi When 
revolving tht aliaft tin vokt guldtd bv a hushlnK a» 
ti will movt liaik mil forth throe Int In ft In a straight 
lino For laying out tht tarn prim id ns follows 
Sit off film thi ri ro point on thi tam In a direction 
iqipuMti to that In whuli thi tam nvolvis % do 
frits and fiom this joint sol off iso degreos and 
tlnn anotlior 00 dtgms> which brings ns bark to tho 
starting point IXtirmlnc tho highest and lowest 


BY EDWARD PERSON. 


imlnlH in thr tarn width In thin taso an located ft 
and II lnrlns fiom tht tmltr rospntlvoly Sot off 
at flu lowist ] olnt Ins shown al thi top of thi tam 
in Tig ..) thf ladius of tho rollir and thi stroki 
of flu tam whlfh littrr of otiunio Is the samr as 
tin dlfTtitnct li (worn thi liiglu si and lowist points 
Diaw n hilf i lull htiving the stroki foi its dlamittr 
ns shown illvlili tin i In umfi ri n<( of thi half tlrili 
Into thi (.Ivin inimliir of iqual parts and draw pir 
[iindlHilars from tin division jiolnts to (hi diamtUr 
oi linst lln Tin ti divicli tin anglt a foi thr rise and 
the tlinp into tin satin nuiiibi r of divisions ns that 
of tli htlf tir Ii uuil draw tadll to th division 
I oil Ih I i oiii 111 mil i rf the tun Fr >m flu jmiIiiIh 
whin flu 111| t ntllndaiB Int rwit tht Imst Uni draw 
Irtului nitH with th t ntir of tht turn shaft as a 
i nft i until th m h Int rs it thi mmspoiidlng nngu 
Ihi division lints Takt the jiolnts of inti nut tton for 
ttnliis and diaw olrrlos timing a dlatmlir equal to 
tin mllir dtamitii Tho line tiinrHif to tliorn iIritis 
Ih tli iru tank motion curvt 


Tho hi ond tain lonHtrmtlon Fig 1 tonsists of two 
ama A and ( oni on «aih side of the yoki B and 
two rollim A and A mounted on oath side of tho yoke 
Tho yoke In this iohc Ih also forkpd ovir tho hub of 
thi intns and gulditl at D Tho inn rurve for tho 
top ram la Idmthal with tho Inner mrvo In Fig 2 
and is laid out in tht same manner as Is alao the 
list and the droji for thi bottom cam The only dlf 
feunoo Ih that when tho top cam has a dwell on tho 
high point tho iKitlom iam has a dwill on tho low 
point and in nr to This of rourm Insures a posh 
llvi mini mint lmth ways ^ 

Fig 4 shows anulher ram construitlon laid out 
from thi bh ond ihart In Fig 1 It i(insists of only 
om cam a livir and a roller This lonatructlon Is 
csitive only ono wav and must bo actuated hy a 
sjiring for returning but It can bo arranged to work 
j o ltlvoly hv making a throe arm levi r a return cam 
and a nlurn iam roller Tho point Illustrated In 
big 4 In tho variation of tho angles of the cam as 
compared with those of tho cam charts duo to the 
list and tht drop of the roller on the ond of its lever 
Instead of turning the cam Bhaft In the direction 
indicated by tho arrow assume that we swing the 
center of thi levir pivot In a circle aronnd the eon 
hr of the cam but In the opposite direction to the 
cam motion To lay out the cam we must first as 
sumo the length of the lever the stroke of the cam, 
and thi highest and the lowest points on It The 
center of tho livor pivot at the start will be at rero 
on the cam chart and the center of the roller will be 
at sc ro on the cam From tho sero of the lever pivot. 
Fig 4 set off Ml degrees for the dwell on the low 


point r 0 degrees for tho rise 50 degreos for the dwell 
on the high point 70 degrees foi thi dio|i and thin 
100 digues for another dwill on the low polut Draw 
radii from the imtir of tin cam shaft to cat h ol 
these divisions Tnki the iiolnts when these radii 
Intersect the drill along which the it liter of the lever 
pivot moveH as ccnltrs for circular arcs having the 
roller arm A A for rad Iuh as shown at BH ( < DU 
and A A' Then sit off rrom tin (inter of Ihi iam 
shaft a distant! equal to the radluB of the iam plus 
the radius of tin iam roller at cadi of these places 
(at B the distance sit off would Ih S | 24 at C 
\0Yj f2Vi del Th imiIiiIh of inti isntion bitwnn 
tin hi distant is and the aies stunk with radii Hfl 
< ( itc an used for rtntcis for elides having ■ 
dlanutir equal to thaL of thi iam lolhr Now It will 
Is sun by measuring with a piotr.utoi that where 
the dwell occurs the anglt of thi tam will be the 
same as thi angle on the iam chart hut when a rise 
or a drop takes plan the angles will Ik dllfi re nt In 
the present ease the SOdegne rise on the cam chart 
and of the cam levir will be about 53 degrees ou the 
cam and the 70 degrees drop nn the cam chart will 
be about 67 degrees on the nm This Is of ltnpni 
tanei when several movimints an iiRid ind oue movt 
mint starts lmmidiately after another tn Biich a ida 
tlnn that one must tome to rest befoie another starts 
lln curves for the earn can b< laid out In n nmnm r 
similar to that explained In Fig -—Mac him ry 

BLOWPIPE METHOD TOR CUTTING 
IRON OR STEEL 

Tn. oxyhydrogen blowjiljii jiroieas for cutting Iron 
or Him I Is iomlng Into urn on an i Xti nslve scab In 
various commits of Cutop I he following neent 
data will show hoim of the advantages which an 
obtalmcl bj Its use In tht way of time and cxjimse 
An armor plate of 160 millimeters (63 Indus) thick 
ness Is rut foi a length of 1 nieler (30 37 Inches) In 
10 minutes For the saint length thi culling of a 
1 r millimeter (0 r 9 Inch) plati uqulies has than 6 
minutes and the cod or I he opt i at ton Is not over 
1 r 0 franc ($0 10) To cut a manhole of 100 b) 400 
millimeters (12 bv 16 Inches) in a Hteil plate of 20 
to in millimeters (0 8 to 12 Inch) requlns 4 or 6 
minutes A 6 by 16 Inch bolo for tuhulure cut In a 
pipe of 0 2 Inch thickness takes from 3 to 4 minutes 
while the usual method of cutting requires from 13 
to 40 minutes The i xpense by the blowpipe me thod 
Is from 2 to 3 cents An Interesting example of blow 
pipe work was carried on In Paris at the Metropoll 
tan subway station Place d Italic It was required 
to cut away an iron staircase of 6 meters (19 7 fnt) 
height and to decrease the width as the present 
width of 3 r 0 meters (11 feet 5 inches) hindered the 
circulation Accordingly It was decided to cut off 
about J feet width of the whole staircase and this 
was done within four hours time The small portion 
which had been rut off was also used as a staircase 
In another place and was In no way damaged by the 
operation At the shops of the Northern Railroad 
Company there were cut out certain portions of the 
main longitudinal beams of a locomotive without dls 
mounting the latter and the cutting was done In 
two places By the old methods this operation would 
have taken at leaat 7 days but at present It was 
done in 25 minutes The expense for the gas In this 
case was but fO 80 At Bremen Germany the new 
method has been used for demolishing vessels and the 
following results were obtained A steel plate of 300 
milllmetera (12 Inches) thickness was cut for a 
length of 1 meter (30 37 Inches) at a depth of cut 
equal to 4 to 6 centimeters (16 to 14 Inches) This 
operation took 7 minutes The same plate was cut 
by a pneumatic tool for 1 IB meter (3% feet) length 
and at a depth of only 16 oenttmeter (AS Inch) and 
this took 1 hour to carry out The blowpipe process 
was also useful for umivetlng plates and it waa found 
that In less than 13 seconds it Is possible to bum off 
the head of a 32millimeter (09 Inch) rivet Without 
detriment to the plate The rivet Is then driven out 
by forcing The greatest thickness of armor plate 
which has been cut up to the present Is 210 mill! 
meters (8 4 Inches), but a thickness of 300 milli¬ 
meters (18 Inches) Is reached In the case of round 
shafting At tbs Doric nt shipbuilding dorks in 
France, boles are constantly rut of all forma In plat¬ 
ing of 86 millimeters (3 8 Inches) thick mm this 
plating being formed of. three thicknesses riveted to¬ 
gether, and is used for tbs darks of warship*. 
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TUNNELS IN BEING AND TUNNELS TO COME. 


THE WORK OF THE BURROWING ENGINEER. 


As Nwkmhui waned the last few yards of tunnel 
lug nc centaury to link the far eastern and remote west 
era sections or the Buenos Ayres and Pariflc Railway 
wen duly (Xiavatid The occasion was particularly 
notewoithy not only on account of the fact that the 
task accomplished represented a feat remarkable In an 
age accustomed to marvels of engineering but because 
the way was cleared for the passage of the first 
through train from the Atlantic to the Pacific roast of 
South America a jouinev that should be rompleted 
for the first time during the current year 

The Trans Audlne Tunnel though not remarkable 
lot Its length (Its two miles burrow Is exceeded in 
linear measurement by ten tunnels In the United King 
done alone ) Is distinguished apart from Its political 
ImportAnee hy the fact that the work was carried on 
at an elevation of 10 000 feet which Is of course 1 000 
feet hlgliii than btiiopc s most soaring carriage road 
the Btelvlo Pass hut rathei more than 5000 feet l»e 
low the remai kable f.alera Tunnel in Peru whose 
drainage water runic from its ecastcin exit Into the 
Atlantic Ocean while *hat front the western mouth 
isnolates downward until It mingles with tho waters 
of the Pacific 

When the line Is completed the traveler at Buenos 
A vi s tie strolls of naehlng Valparaiso will have before 
him a railway journey practically coinciding In 
length with that between (alals and Homo but rather 
inoie tedious om would tplnc from the fact that gra 
dh ids of 8 ih l cent ate eniounteri d n tnuft entail 
Ing tlu use of Iht tack and pinion Nntwlthatanellng 
howeur the fuel that the Trans Ame ilean route will 
me si probably take longer than the thutyslx hours 
that the Calais Remit. Journey entails there is no doubt 
that the tiavelei will fact the journey this year with 
fai gteater equanimity than In tin pre tunnel days 
when lie had the piospeet of either being detrained 
at las (uevas and having to etonB on mules a spur 
of the Pluqiunis tldgt to Caineoles a path only open 
In the summer or In winter of covering some 1600 
miles of ocean (say fiont London to N w York as the 
nvlatot will fly > Including the espeetally troubled 
wate is of (apt Horn I be saving In time and money 
that the luniul will enable the winter traveler to 
make has hem set down at twelve dnyB and £11 ro 
h|h eIi\eIv but no nppialBcr has succeeded In oBtlmat 
lug the gain In comfort 

The latest of the mountain tunnels It will la noted 
ftom the diagrams llliistrittng this article Is compare 
(Lely shoit as lengthy tunnels go liut to attain this 
eh side raltini It was neeessatv and doubtless desirable 
lo pie ret the mountain at a veiy considerable altitude 
with the tesult tliut In place of hating 0 000 feet of 
innuiitHln above 11 as in the ease of the Simplon Tun 
ml and Monts ixone or betwesm b 000 feet and 7 000 
leet In those of the Mont Cenls and Gothard tunnels 
the ftatis Andtne Tunnel pureucg tho oven tenor of 



£U way about 2,100 foot below the pass of Cnmbre, 
which croaaea tho Argentine-Chili frontier at an altt- 
tod« of 700 feat above the hlghoet level to ho attained 
hy tho haw irk* (CMH) La Pa* (Bolivia) Railway, 
whoao 890 rnHaa or so Of permanent way the well- 



ftfcoNI that tho actual mjb vofed 

fc f» H* “Wtwx-* <*v 


In the world La Pal 12 000 fort 18lrn.nl 11000 foot 
on thu Southern Railway of Peru cannot apparently 
claim the rank of illy) with the Pacific eoast Is 
£3 000 (MiO If tli in amount re pie Hints th total eon 



template d outlay on a railwny of 700 miles i stait 
ling awakening would appear to be In stori for 111 
promoteis of the Belieme judging from the flgm s 
proUdcd by monntalneet ing railways on this bid of 
the Atlantic For Instance the most recently open d 
hurnpenn railway the Tauern system formally Iniugu 
rated by the Fminror Francis Joseph Inst sutnm r 
which runs from Gasteln In Sahtburg to Splttal on th 
Drave (Cartnthla) though only some thirty mlltR In 
length cost twelve and a half million sterling to build 
of which nmonnt the gnat Tarn m Tunml nem Oas 
teln that took mail> Ight year* to build and Is r >* 
miles In length accounted for one and a quartet mill 
Ions sterling 

Tunnels ait very expensive luxuries even In the 
present year of grate but they aio nothing like so 
expensive as lu the day* of the C enls excavation when 
each yard Umar cost ft 170 and the total cost » is Just 
about ten tlmeb the sura ($1 400 000) extended In th 
early years of the lutet century In making the road 
over the Slmpfon a task that only occupied flee teats 
notwithstanding the faet that 1 "22 feet of tocky gal 
lerles bad to he blasted and 250 tons of gunpoed r 
(as compaied with l r »7 tons in the ease of the Wood 
head Tunnel Gnat Pential Railway) used for that 
purpose The famous Simplon Tunnel thHt oecupltd 
so much attention on Its completion early In I’M) 
coat all told $720 a yard a statement that can best 
be appreciated when It is realised that on some ocea 
slons there were 4 000 men working on It at onec 
(the 'Trans Andlno authorities were content to cm 
ploy half that number) that the bore holes mi mix red 
4 000 000 the explosion caiw a like number the fuses 
aggregated 7 200 miles or enough fuse to extend from 
Liverpool to New York while for the purpose of dls 
lodging 45 314 800 cubic feet of debris sufficient to 
cover a road 60 feet wldp to a depth of 1 foot through 
109 mile* (London to Bath) 1 350 ton* of d’naralte 
had to be exploded 

At periodic Intervals rumor awerts that the mighty 
Mont Blanc herself Is to have a tunnel driven through 
her majestic proportion* for the purpose of linktng 
Obamoanlx and Amta but up to the present date noth 
fee baa been done with respect to the scheme In qnas 
ttos, apart (com the preparation of M Jacijulers 
pl g ra , wbieb indicate that the excavation would be 


miles In length that th e nIran it (’Unmount* 
would be til fe.it ibn\ s a I \ 1 and th xit »l 
1 titu> h I 1 ft. t high i Mill 

Net a hunUr d miles limn ( hmiounix (fifty ih In 
point ef lait) howiiei vet in th i li ligtliy tuiiii I Is 
now Is Ing mt li th it uul ss Its name Is e h ingi d for 
something with fewn possibiliti s in thi way of pio 
mini mti in is hint It Ilk ly lo tut ilu eonti lhulional 
pti| ultilty In eii Is mid I t el t > using Die F tiglluh 
lehy-U III I oi ts till ig ti gis It Its 1oeiel a| p Its 
tlui Is t liaie u Us Iijh h n ti that slngulitly 
li Iiitiful v 11 lug Kami is! g it I) ft f th ( < mini 
1 u»b and th thj t it the turn 1 i 1 Hi lim mu 
tilng fhiotigh uul in conn tl in will It Is 11 provide 
a sliott mt ft uni Calais aid th n i th n a Hu Sun 
t Ion lo Italy In gen tal and Brindisi lu i artn ulni 
th suing In dlsr in net fli |i ^ nt unit b Ing 
fifty two mill h 

Ih I n i ihli ig wld li pn s s unel i tli Hulinhnrn 
ind might i ly w II h iiaini d ift r if on having 
Kami is! g l inetwh mill r I lie Rend i Kim i and 
eventually urn s Inlo th light ol day in tin 1 otsclnn 
•Ini It thin el le s Into the m iiiutalu igmii foi a 
f w kll n Ins mill li Bring round t> tin right 
emcigih in th ttli n \ ill y in tli mu 111 side of 
will li pmalle l to 111 Swiss F el i il ii*i li poinds 
to Bilgn wli i It joins 111 Slim 1 n line 

In addition to tli Tanmii 1 ui n I on th 1 Igni 
M ntr tux Oh 11 end It mein, tint 1 ms i length of 
8 1. ft met in altit nil i t mi f n mill r inor 
d \ul el t linn th Humtuil el Sue w I n mil up >n will h 
UK Dim wm tli >f dyiianilt w i x] ml d within th 
list few y ais a tunnel has 1> ii p i d btwnn 
Me hi iihIi g I slxt n mil h seuthw si of St (.ill) 
inel 1 t/unili that Is rath t o\ i tn mil t. lu 1 nglli 
while a numb i of other t tut il I m p tunnels have 
be n pop (led of will li Mini till High the Col de It 

bineilli ImIw tn I ous 1 Siulm i mil Genoa Is 
tin ninst Ini) oi tint 

To the motorist th (eld Tim 111 Is an eminence 
(I too li tl stout s \ lit n mil h fium Geneva 

wludi wh n itteineel Iv a lo 1 i i nt rise pie 

sints e \i|iils!t \t ws ot the Mjis and Mont Ulane 

prlei lo u d s nt n lu I of " p r e nt to (.ex to 

the rtllwty eugln l how \ l the ( ol t \ resents a 

nut te lack will h we nl I li sail lie x|e tiding £4 
fOOiiOi) on a tnnn 1 nm i II s In 1 ngih Mill would 

l)e ahnut I Ml f I alien s i 1 \ I and lmv i sleep 

net giad ef I In 1(0 Tli (mm I It (s CHfiniiltd 

w ui Id save „) horns on th louin v between 1 iris 
and Switzerland and would r p s nt the first stage 
f tli new sad most elite I ielite from I nglaud to 
Hal) e in l hainoiintx Mont liluiie mil Aosta a route 
that, would possess on gi it advantigi from the Gal 
Ki point if view inasmuch as It would mean that the 
Infill would practically |as thiough French terrl 
ton and over French syst ms from H(art to finish — 
Ih (nr 


Eddy ourrenta oi I on eiitt uirents uh they are 
souk tunes ill d la honoi oi Hi mm who first \ 
pi lined uud dcserllHd th m ate vny difficult lo ealcu 



Tl NNKLN 

lute. Ixeause they oieur In dosed ell (lilts of their 
own selee (ion In the inusa of a in. tal mil are not 
rcstrictes) to definite wires or sltny L channels Of 
recent year* however a nuinbei of practically Impor 
tant case* have been seieeemfullv meet) zed matheriiatl 
tally A very attrutlve volution let the ease of cop¬ 
per stripe In the grooves of s simple alternating 
current armature, hat. recently hren given by Dr F 
RuKb in Elect rotectmlk Maacbfeenbau. 
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Iiii (■ in in uinv ii ii>ii| ii I <t tin (oiiililn it 

ii unis ill I ism i llin uni mil sium (liutiullv 

h| iklllk ll III If. Ill US 11 III htl)]l> In lull ll till Pi UK 
Mini mm in liliulnn (I tin mil) < hi pH tn Imifc 

tn I'nm 11 wlni us liH\mi Ii m lint Him i tn! Sax 

i in iilv iiii lln lut il Mti iik,tli ul tlusi iiiiutilm.it 

nun s ilnilitk tlim 4 ut i» m tn (nit down «m jiiiih t 
it miiii Hung dm t Mv Iniiiiliiil Hums mil office la nut 
mill divide it Intel nix tiiuiilnit nut twi nt> ntiu tut 
inllotis of lulitiirv tom luiiiilnil tint tilrutyilM 
Si|tlttilIixti-4 ul ImiHi fin Ii null it ami hi \ i lit v tom 

littniii i r tt ut nmili\ tilt) inti iiuns or tint ti 

nil'll t ll ll t \ loill lull mill II Ol lllklmilH IIUlHIXtl'II 
III II llllll Mill i!l\ Ihl'IIlH 111 Hlltl H til HI llltll 11 Hu 

HiiuniH iii11 ism v nixlllmtis Iiii i ivlnx, mi< Ii i in ix. 
Htnn iiii liullllK tin iiiiiltiil Hlitr tin iim iiiImmiii I it 
tin utiitnuiv Hilt ki mis nut ut In i mm i iimh ittM 
fin uh A bill iihhhhI t ii lit lv In till It* iiIvsttvg <m 
I in w 11 h tin uiilini 1111 s tn mi tin nt link i\ Hie mini 
Ini r iiii ll hi i link in Hu links 

till llllll III hi llll • in loot Itglllll CUR 1H til t iv o 


Iiiihh into tin I 1 1 M lit hi i m til a ijiiIimI lit live h im 
it ii r t hr will li Hui in tn 'im nil} tall <1 ii) to tin li 

li Klim tils tm linn t nt hIu it t iiiiiiicIb ol (Hill \t 

Hu mil ut tlili Him Hi \ | i h Hilo vHut i I noun as 
Hu latiilwilit it siimill K n mil llmlli lit 

tin llitil Uituivi In wlitil lint tun tin until tin 

llllllllll til It Ul Ill'll 1 lltl I V llllltll \ 11 Mil'll tlll> H 
In il imm niilitiiv *ui\Ui 
\\ Itili uu milt mill i (It Inlatlii inlilin iiciimh 
h 1\ Hlillllitkh ii imintli |in III i i\ ill ini ill tun Mill 
ItllkH llllll I 1 llllll II illlH 111 kilt W It ll Hl\t\ llllll | miiiiiiIs 
tin slit units i hii i mi ti a slowlv tlimiikb vuiiniih 
ktaillH til sK llllllllll ll Hill llllll t \ llllll lllllltlllH I Mill 
W llllll Is till Ml 111 | IH III til I IIII llllllllllllk k 1 m * ll t" 
tilth IIIIIHI hi llllll il u Sill ill illiiw iiii i III trill kl intnl 
to lltttl l IH WllO I limit ll llllll (1 Mill! Hull Hktnilllt 
l lu Katsi t (s Hu (lln i Mi l klligblltri I lint ts to 
hii\ Hu hiipieim luiil ut tin min wlu hi i|i|im\ it 
must tn nblaltnil in ill that ionium. It whit unit toll 
all lln iniivi uu Mu ami who alum Iiiih Hii t iRlit uni 
|inw 11 ti hi ml it lulu anti n Hi Iihs liktn upon 
htinkilt tin ti spoiihtbiliiv nt its i tib ti nr v anil ion 
dint anil it t vi i \ piihKlbli tint Hbimltl lu t iki It 
llltu in tlull III 111 n i iiliitu mil it 111 | iHon 

Iii li ih poHlttnn ih (lint it Hi hi tin tin katsi t 
ts iiHHlsiiit In Itu mini iij i ililit11 i niiposKl of a 
li mil lx i ut litkb mint ai > nutlmilH h wIioiii tin k ilsi i 
l III ts IIM AVltMIIS III till. VlltOUS III putt IIII tits ut till 
811 V tl l Ullll W lu si (llllv It 18 to llpllt to Ills Mll}lHt> 
tn tumuli all Hut iikttt plan In tin (.tvniin timy 
amt lit Hu it inn h ot Iiiiiimi nitliiis 

Nl \l Id IlllH Is 111 Will Ottlll W llllll tH llllltll till 
c lunge or Hu iiilutsti i <i| w ii llu laltii Is t soldi. I 
III lllllk Hill V II It ll IVP'lllll i who iIhii iipiitaulb 
tin nun in Hu ItilibsiiiK mswiiiiik tin qiitMioiis 
iiHkiil bv (lipiittih ilinnimilk ll anil ntgotliHiik lu 
llu tti li lislHh, tin mihIv k> Httk iii 11 ssui > tor tin 
lualiiti ti mu or tin niun 

Du wut otflii In llllllllll Inti u iiuiuIh i of sub 
otlli i h iiili until i tin i outiul ol if h own nilItt hi v 
i bti f who is s ihoiiliimtt to tin win mintsti i From 
tin mi till i h mst t in Honk iiioiii v pioviMioiik amt hii 
i Hi i u 11 hhrfins n diKpHtilid to Hu units In tin 
ban u ks ru In li fli Id I bus lln wlttili olganl/n 

luslim oi llu | iihslbllltv i I uni pint winking against 
iiiotlui Hid i oimi it nt i a llu whi ottlii tin glint ion 
tn llliik lumsi without wliiili tin nun would tall to 

Hut Hu otkinl/iiik pow r llu Inaln tin • vcm the 
its tin v iv iout ot thi nun In tin gnu ml staff 
tins ta t i dossil iiistttuttno iuiii|Kmi>it of onlv the 
pliltd uu it it tin w luili nun tliiuu nun who liavu 
distiukulslu d thi mat Ims tv thi It tnUitaiv gt nivia 
tin It knnwliilki <>f taillis llu 11 lapniltv lor orgnnlr 
mg mil Invinllng ot bv ot tu 1 dlstingiHMud qualltlis 
iliulatHd to lmriant tin itfliiinix and itbMulneas or 
I hi anil} I In v an. all ot tin m turn with UIibh and 
if tinitin stlouable ahlllti di voting themselves intirely 
to Hip work ol pirlutlnR Hip (implicat'd marhlm of 
whhh thi v Ati partH llu grnrtal atalT la alao thp 
Inti lllgi nii di partuipnt and Is responsible for all 
uppMdaiv turormntlou ngurding tbp strength, rnove- 
ments riiiih arms and ivpiv rontplvablp partliular 
loniirnlng foreign annUs forts defenws anil thi 
llk< Aimrdlng to this tntoi mat (on ihanges at# 
iinrli In tin (utman nitnv to <opA with miy inter 
* l tuunbtn • JowrMl 


kimv mil | lulls tot u tin k in ilitnisi uu win kid out 
Ibistiik its toiiji iiiih upon tin tufoinintioti In ita 
I ossi sbloti tin gptiiiul Hlult Ins totiHldiud iMiy poa 
itili dialup ol tn atiHil upon lu mum} rrom am 
iliiiii ti i mil liis shown how mii li uttatks iiii to lu 
iipulttd mil how tin uu im is tn lu tit Im ii bai k 
lUiOknl/tng tin pobHlhilitv or .ut oftitiMvi i ampalgn 
li Iiiih wink it out oi p ipi i iimipnlgiii in toielgn 
i omit i li h lack'd aw iv in 1 th aurtt aafih tin gin 
i ml al iff has It pluih | ii pmU with Hip kh itist 
miitlipm itn il iMiilinss tm tin i oiupu at ol neiil} 

It is v li n in miiii to know ho mi tliltik ul thi 
k mi il si iff Hull oiu null/ h what thi tiiiman nt in v 
t illi Ih and midi iHt mils uonii thing ot tth niugni 
llllll III ills IIMh till poRHthle bll iihh oi talluiu ut 
Kh ) Intis and tluoius would Im id Ii llu fait that 
Hum li im b ui ptepaitd aud uu kept laustattly up 
to iltli Is i limit or tint spint w tilth mutts sum mm 
anil nt tb tli Im nun il loll of tin liitton to lip nail) 
lot i a li mil i vi iv iitiiikino All tlum plans mu 
1 tu oi ti h 111 ti alt d Horn flint 'n tmu in iiip light or 
i nut iv nts SiiugkbH bitwipii lonibulliig powus 
in watihul bv Hu gill'nil httlt with thi iliwpst at 
tmtlin all Hu lm idi nta marking tlull piogitss in 
linpiiti tllv (tiltiispd anil tht iiasotiH barnid liom 
Hum hi Ippll'd 111 piauiri tuiniliig tin Mound 
voik tin iliangis nut linpiovi mi tits Anothi t ii|uullv 
lu |mh taut diilv m to hi iuii laiefullv impmit plans 
id ill iiiuiilius in will Ii (iiiniuti} ninv at niiv ttiu 
hi i illi it upon to i .uu out lntlltaiy optimums 

I’Mhiblv Hip most Mtioug wotk tailing li tin gpn 
nil stall is Hi ltiuiikluk Hid piipurlng ol sum 
plans li r llu mnhill/illmi ot th >11111} and iismvis 
H it 1111 iiu nt whi la d< • tun d As a know li dgi of ttiisi 
I'alia would hi tf Hu 1I1 iilalili mmiii to u Ikibi lb 
nitnv mil as Hint Is ■ twins Hu posed hi HI} th il aonii 
put it It iHt ol Hi aunt mai hi bill arid to t>oiue 
lliti 11 slid lonigii pow pi thi- plans have to la 1011 
rtuitli tli mud and altiiid whlih niiaua that thi 
witk on Hu m Is nivn n islng With what smooth 
mss ttu hi plum wotk 1 Diluting tin wlmb fighting 
ui ni\ mil ti uiapoi ting It to Hu sum ol utton to 
kitlui with all nnisaaiv iiimilHoii and piovlstoiib 
win iniplv ib 111011 tiitiu dm Ink thi liinuKK man 
vvat if ls"d il linn uu now 1 vi 1 v ktunil hid bia 
hi ah d ulus mid a Him I ihli wlilih It was only 
tniiHSHlV til him to tiillow ill oidn In iillvi Hi Hip 
hi 1111 of 111loii ul tin Him lu vvnaixpittid Ho will 
did I lit hi ttiiiingi iiu nta wink out that though huh 
dltds of uiiIIh w H tuvnlM d lu llu vat tnua move 
111111th Multkp 1 on Id 1 ilmlite with 1 riainty to within 
a Uw uiiniitib uion tin auival 01 dipatlure ot any 
0111 ol tlubi milts 

lodav with tin 11 mud lallway fat tilth r the aya 
ti m la tv n 111011 pnltit V«t thi latlways have uddi*d 
to Hip loiiipllialu 11 ol (hr task making It molt dir 
limit to get a lOinpulnUHlvi vim ol the prtplixtug 
mtwork of Hims thtoiiRlioiit tho lounli) and thi 
woik of tiiniiik Hip arilval and di parluri of tialUH 
Horn all pmts ol tin hniplii and or managing tveiy 
thing ho Hint uu bloi k 1 an possibly hapixn drl.pa 
main ofTUitb Iiihhiu llila woik In Hip timetable 
dtpaitmeni In ho ditadtd that It Ih dKTUult to induce 
ortlurH to tuki In It lu apitp ot thi lmriaaed aoilal 
ndvanlogca whub snih a iKiaitlon on thi grneral atalT 
offers them 

lhls Ih an bihdv aa It mav la told the lompoal 
(Ion and mat him iv or the army whlih wan entail 
liahiil Iv llidirlik William I and divelopid bv 
Indiilik thi (>ieat Into that powerful wiai»on whlih 
Iiu hi Ippd to make the nation what It Is today Ita 
lilMoiy baa been < hi (kind and doea not always jus 
tlf} thi pride with wtiloh (termana boost of tta deeda 
pilot to ita at hit vi nientH In the war againat Frame 
01 inn hlme tlun yet no one tan galnaay that ad a 
lighting mathlne It la aa nearly prifpti aa human 
ineaua and ri nl iim ian make II It teitalnl} Ih a won 
dttful inHtltiitlon a inaivel of Ingenuity and organ! 
/alion a monument to the pattern p and Bktli of those 
who are responsible for Ita existence 

rhr motto of the Herman army la * Ready and 
(hat la the kiynote or everything done In every de 
partment of It A aolld business-like spirit pervade* 
everywhere and nothing that brain* energy or money 
ran suggest or do la upared nor anything left undone 
which may help to koep it true to its motto and be 
alway a ready’ 

rufortmiately It la an axiom that there seldom la a 
good that hu not it* attendant evil, and German 
militarism u no exception, a# the (Jarmans them- 


(Ivin hu tht fit Mt to admit (Ini or Hu hi evils Is 
Hm imreaaing iiihI to the nation bill this must bu 
liokid u|Kin aa a m usual} ivtl bluu the army la 
tlu Hyinbol ol aettlrd bemrlt) to whlih thi mil Ion 
nwiB ilk ixlhlt m 1 and indowR It with Hut (outtilemo 
ho iNaeiittal 10 indiibtrlul and (omnuulal hiiiuhh 

He i\} uu It Im tht iiihI ill maintaining tlu at my la 
not tin In uv u st pnit ot tin millfaiv bin dm It lu 
uu nothing lompaud lo the imiimons saulfluR whlih 
unlvitMHl mllltai} Hcivlo ill iiiands and this hits 
haidibt the nilddlt 01 lotunuriial ilnsbib whose sons 
miibt kiv 1 up to tlu nrni} some of th hist yiatH ol 
tlull llfi vvlili h in 1 dli hm to any giueiall} piovea a 
siMii liandlinp to tlum in Hu pioanutton of their 
atiiilua or thi following of tin li < uniini M In! purHulta 
1 he frLQui.nl 1 minis wlilih tin urtuy niukis upon 
thill tlnu at vailid peitods iuumi a filling of uu 
nut and (tiusatlsfaitlnu On ihm veiy ptmtkal point 
ill tin (tinnaub t him it till pi ldi lu tlu 11 my vuu 
islus lit lomplaliiH th vt unlveiMiil militury umvUw 
im a v ii Iiiiih mm li tiling inM tint ion whlili makes no 
allow am 1 h or ixupnons wlilih iumi takiu Into ion 
stdi ration win tlu i 01 not 11 Im lulning a voting 
nitua iluntib in llfi it Im so r>u iihiIiIiir that It 
tilndiiH and upnitu tin oiiltnaiv iuuim 01 IiiimIikhm 
Mi ri Hants and m tniif uturi ih look u|hiii it an a hug 
Im ar Almost the fli Mt i|in Ml i<m Huy ask in appltiHiit 
Iim a vn ihm ih lr tu Iiur Unwind lilt, mtlttaiy si rv 
lu md 11 hi ha« not Hit} piifu nut toimplov him 
Ihiv lOiupluin that tin v no boom r Him taught a 
voting man Hun buMiu hb nuthodH ind tlnu him of 
n hi to Unm than lu must leavi them rot the atiny 
mil Huv 1 an not affutd to lit Hull Imslnesa Htand 
kllll until Ills ) 1 1 111 n an Huy liavi to till Him plate au 
hi at th<} 1 an and wlun tin voting 111 in liavi a thi 
si Mill lie Ih w 11 limi I a Hit nation \o amount ot 
mgiiimnt ian inovt thui it la u giwM tiling to din 
luih thi loutlni or a hiiHlnpUb eilhei foi 1 mployi 1 
or miploycd then for. howivn hmitlilal loniput 
sotv Htivlit ntav be tor thi nation it damages thi 
Individual Anil thi harilRhlps ilo not iihsl on ex 
|ili> ot tin. liiht turn of mllitui} wivhc foi when 
llu 11 b. 1 \tm koia to ixeiiisi lot tight wuku with 
Ills legtmtnt either lu and hlu laimlv must muBi r 
ot tits maati r 

Whin a man aittlia down in biiHluma for liluwelf 
hm 1 am Ih ivm woim II pobsibli lot It haa happened 
tint tin Himv Iiiih riiimd many who had lo lit gin In 
n uninll wnv An Inbtuiui ol tlilM was 11 ported In 
tin n< wapHtiers quite teientl} and It mav be taken 
bb t} pit at ot many though fortunately thtv an not 
nil attrndid with tlu tragh 1 inuniHtami h which 
bunight thin mac tHfore the publli A man Invented 
ill Ills lapilal In a luminous to which lu ii]>plled 
hlnwiU with dlllgemi and lagan to do viry well la 
It until hi was 1 olli ri out tu suvi Minn wickH with 
llu Kranve Unfortunate Iv for him hr hud not the 
uiennB to aBord a Biibatltute to keep hts buHtiiPHH go 
ing during hm abwnie On IiIm ritoin be shot hint 
mil and tin • xamlnation piovtd that hla reason for 
doing so was heraitm hln bimlnoBH which depended 
mtlielv upon Ilia personal effort was hopilinaly milted 
through hla having lo ilnae ft foi mo long a time 

Another objeitton to universal military gervlie Ih 
hat It la daugeroim to lualth—not the mtual aeivlie 
but thi dnail of It Nearly all enteiprising young 
men detdie to escape military service for no other 
reason than Hint thi v wish to emei nt ome upon their 
Ilk wotk lu tin hopo ot unfitting tbemsilviH for 
passing tin doctor a i xamlnation they tamper with 
thMr hialtli often musing am h damage aa to ruin 
It petnianenlly 

It is because of iinivemal military aervke that Ger¬ 
many has never been a aun etui tut colonUing power 
1 he adventurous young men those who might Im 
getting about the world and probably winning tei- 
rltorv for the fatherland are obliged to stay at home 
ror the army If they do go away they must return 
within a (ertaln time and at their own expense This 
la seldom convenient or practical and compels them 
to (boose the alternative either they must give up 
what prospects they have before them and become 
soldiers or they must throw off their allegiance to 
Germany entirely, becoming citizens of the country in 
which they have settled 

The present condition of Germany s colony in South¬ 
west Africa u a start ling revelation of the failure of 
conscripts as compared with volunteers, to keep taw 
and order in a colony In the disastrous campaign 
against the Homos, Germany refused to employ men 
who ft t*f oowttrjr, wap m mb totowrtu 
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then*, and who knew the ground, preferring conscripts 
from home, who went out feeling they were going to 
martyrdom One way or another they managed to 
drag ont the punitive expedition for an unronaclon 
ably long pc rlod and few of them returned with much 
glory to themselves 

Realizing Borne of the drawbacks or universal mill 
tary service, the government has tried to mlntmlre 
its hardships by intiodurlng what Is known aa the 
Klnjahilg Urol wllligedlenst or one-year strvlu The 
privilege of nerving for only out year Instead of two 
Is granted to all who jibbs the middle, classes of a 
high school hot this privilege they have. to pay 
all the costs out of their own pocket I Iiihc. Include 
kit uniforms board and lodging a manservant and 
the numetouB expenses Incidental to n soldiers life 
which In thi crack regiments may run up to a thou 
Band pounds for the year and which In the socnllcd 
cheap piovlnclal icglmcntB average two hundred and 
Jlfly pounds 1 10m thcHe one year service men an 
ice lulled the omens of the He serve and ns this title 
(miles with it much influence, most young men aie 
ambitious to obtain It Uut as a viiv largo percent 
age of those who |H)RHess the neecssatv ccrtlflc its 
havt not BiifflcUnt money to pay tlnir expenses they 
aic obliged to launch Into debt and to pine them 
selves and the It |iaients under obligations which 
buiden hampers them In their tutuio caner He mi 
many young men who have the one ycal seivlcc qtial 
lthlHon ind not the uccssaiy funda arc obliged to 
sn vc hs ordinal v soldkis for all hough the govern 
miul has a fund lot assisting such, the conditions 
under which It Is giaiitcd arc not piulicularly cn 
tic Ing 

Another objection to this lavor shown to educated 
nun Is that on* year service men an not popular 
with the ranks being considered the legitimate sport 
of all who can take nilviutagc or them Not ate 
they looked u|>on with much ravot lev drill Instinct 
ors except In those instance a whirr then la a pi os 
liecl of future guln I he Hr Ul liistiuctoi la gt m tally 
more noted foi his bullvlng and abusive proclivities 
than lot Itla Intelligence and only ton often use a the 
power confldcd In him lo make the soldiers life un 
bearable His Idea of a HOldlet is that lie is soma 
thing like a wild animal which must lie trained to 
do a ccutaln number or things In a entain way with 
la a nrtaln time The authorities allow him con 
slileuable latitude an long us he produces the ri anils 
required or him though hu has frequently to la court 
martial* d for the brutal and disgusting methods he 
adopts 

lor a man of education and seirrespect to submit 
himself to the rule of such a Hi 111 Instructor Is to 
teal dogmded and Imiulted Rather than undergo 
this tuatnunt many young men leave the country 
uevci again to return to It, foi the palna and penal 
Ilea awaiting them In the event of their return are 
more terilble than the method or the army they flee 
11<1111 llio mcie fact of their tunning away proves 
them In many cases to be young men of spirit and 
pluck such men os the country cannot easily afford 
to lose who, were they permitted to remain at home 
would turn out tmeful members of scslely As It 
is they look back upon the 1 atherland with no par 
tic ular pride, and their parents often c urae the evil 
which robbed them of tltcir sons and when a son 
kings to tetum through Illness In the family oi when 
othur occasion requires his presence he Is kept away 
by font of the authorities, who are waiting ror him 
the minute he puts his toot upon Unman soil 

lor this reason, it is to be feared that the army 
Is killing pat i lot Ism In Oat many even In the army 
Itself 'the service Is dreaded more and more as in 
dustrlsllsm advances, and the only good thing that 
mon have to say tor It la that they have done with 
it So strong is the feeling against It In the middle 
t lasses and the lower classes that were It not for 
universal mllltuiy service very few men would be 
soldiers In Oormany Doubtless when the necesaltv 
arose volunteers in plenty would flock lo the stand 
ard but during peace-times the nrmy Is rar from 
popular, and Individual prldo in it Is more abstract 
than real or practical 

It may be possible that the conditions or life for 
which the army Is responsible account tor the sad 
fact that so many Germans when they go abroad 
deny tbeir own country It may also be for tbs same 
reason that they permit themselves so readily to be¬ 
come absorbed by other nations, making good citizens 
of other lands to the abiding loss of their Father- 
land The greater freedom they enjoy abroad ap¬ 
peals to tbeir Imagination, they feel themselves more 
the masters of their fate, and they take advantage 
Of ovary opportunity offered them by throwing off 
all their allegiance to the home-country and natural- 
iaing in the new. 




whiofc the introduction at commercialism has anti- 
anatod. an Institution that baa not kept pees with 
tfco form man* of areata. Much dissatisfaction 
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they have far too much drill and too many par idea 
that they have to go through excitlscs from sun 
lise till sundown until they are completely worn out 
There is also much grumbling about the local It la 
of a kind lo which many of them hive not been <u 
ctistonicd .it liana and which they say lh no more 
than sufficient to keep up their stnngth lln ionise 
black biead they cm hardly ont nnd lln pay they 
lccclve Is not sufficient fn ke** p them In Inline*o ton 
bcquently they ire dependent upon the lr patents and 
friends to tu nd them hump) is of toocl and money 
llieli gnat longing la lor lln time whin th< y will 
he able to return lei civilian Ilk and tbc> tick on 
on thcli caleinliiM the days as thtv pass inxioumy 
counting the lime that lemalns between them and 
llbeity 

fciVin the nffiurs hive then giuvuiicis liny kcl 
in ill things the power ol the cun hind ns tin v 
ixpriss It that the ami) Is too ilium tin Knlsci 
Islng held In subjection lo Ills tbwiluh will I vuv 
now and then he lnlrouueig cliangis In lln omens 
equipment oi tin si vie (it Hull unlloiiim bv w iv of 
c xpe I line ill Hie cost of which conns out ol the pockets 
ol tin ottuiis v ho giutiihle ibemt tin e\pc lia* Of 
Hun. an In no sc use oi lln wmd free ignite l.vm 
their opinions nic pits*rllicd lor tlu.ii) 11111 il liny 
hold views on politics government and piugi* bh 
which are kuown to h» at vmlancx with those b* Id 
in high qiiaitua they uic coiiiptllid to mu tlie gaum 
let and postclbly lo l»ive the hiiiiv 111 y il« leu 
hidden to smoke In the thiec tmdilnimbl) at ice Is ol 
Ihrllii and It when tiny 111 chiving tin > unit n 
loyil equipage with tin ccmc liniiin hold mg lilt* whip 
alolt lliucb) cl* noiiiig that sonic n v il pcrsctingi 
Is behind him the nffliera nnmt slop link * iriiagi 
alight tnd stand hi the baluti until tin iov il equip 
ng* has passed bv No r>m*ti c in iniiiy without th 
ions m ol IDs upiiioiH who liiipilM it hit* lukml*cl 
wife Is n 111 ftHKiK int* and she u Id tin limit id (In 
lnquhv piovc tnvoi cldc a fixed sum of mom v must 
Ik Inv 1 sted In the i< gliutnlal funds upon tlu ink 1 
cst of which the offitcr and his wife in tv lx iblc to 
keep house and tnlettuln in a nnnner In fitting thur 
position 111 the army 

Doubtless Ilia hohsI point ol all among lln nffluis 
Is tin slowness ol ptomoUon Ike uihi ol this mmy 
of them who are poor to begin with ami who litvc 
not the good fmtum to marry money hnv ( to ckc 
nut their saiuiica by umittancis troni home until 
they 11* ovii foi tv years of ag*. Usually an offlnr with 
out Influence nerves something like twenty v*uis be 
fore he obtains a captain* y and In foie hi can iitf iln 
lo nny of tin more kiciatlvo positions he Iihh ic ached 
the age limit and Is retired on a pension wholly tu 
sufficient to keep him In comtoit It is stoutly mam 
talned nud with some show ol truth thnt all lln 
good posts In the army go to fnvoiltcs belonging to 
tlu nobtlttv who practically hold ti monopoly ot such 
positions 

Much has Inc 11 vhIiI In praise ol the (.crliiui nini) 
as being a good training ground for the rough* 1 * I* 
mint of the population Instilling into It sonic notion 
of discipline and orderliness 1 hltc the army nmv do 
but It is questionable If the Rond wrought in thiH 
way 1 b in due proportion to the evil wrougbi in other 
ways—as for Instnnce when a young in in who haw 
lain carefully brought up at home intent lli< ainiy 
ond conies Into contact with the evil influences of the 
questionable* chataetcrs around him Win tin 1 01 
not he 8ubniita to these la merely a qiustlon of ti m 
I** lament and cliaractei The dunce* an tint in tlu 
process of having bis eyes opened lu gets somewhat 
contaminated, and icturns to Ida home a different 
man moiallv from what hi was whin he left it In 
any uue, It Is not a paittcularly pic nmint protq * * t 
for respectable iiarents to have the knowledge that 
their sons are likely to be boarded togeth* 1 with 
young men whose respectability Is so questionable that 
the army contemplates reforming them 

Considering the laige nunibei ot men serving with 
the colors there Is tompirallvcly little erline In the 
Unman army I he latest statistical rcpoit tor tin 
year 1*HI7 gives tho number ot mlUtaiy and civil or 
fences dealt with bv the military authoiltles it ten 
thousand two hundred and fifty thru and this proves 
a considerable die lease on tho previous year ihero 
are, however, a number of irregulailtlcs foi which thi 
army Is either directly or Indirectly re sixmsihln but 
which are not lnrludcd among the offences and aie 
therefore not published In nut lattes lho army Ih 
more concerned about drill than about morals Its 
one and only aim Is to lick the soldier Into proper 
Shape so that bo may lit exactly into his place In the 
machine Its method or accomplishing this end 1 b 
systematically to crush alt Individuality out of him 
and to make hire one or the crowd, moving In blind 
obedience to the word of command Hence officers 
will tell you that in a whole regiment they cannot 
find more than twenty or thirty men In whom they 
ean plane any confidence; and It ts on those rew that 
tiny aost rely for leading all the others, whom their 
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entirely Innocent of any common sense 

l his Ih not 1 parti* ulurly rivorihlc comment upon 
what In oltin laudi d is t * lug th* great boc lal anc 
economic udvantag* of th hiiiiv— lh* advancement 
ot tin idiiiatloii ol voting in 11 wlmse schooling lias 
b*tn inghekd lint Ih it 11 * bools 111 which 

those Rolcllcrs who conic to th* hiiiiv Ignorant nt 
orthography may leirn to will* Unit mnim legibly 
but It Is qu* Btlon ibl* il btvond tint, tin v barn any 
thing ot mil prutical viluc I* Hum V mug men 
who have In 1 11 liioiighl up on Inins 11 it lit illy have 
the ir with shin«tied thiougti < cm tail with tin new 
vvinld ink wi *h tin army inrinihiiix llum md the 
new companions whom 11 < \ in* t Yil (\|h lienee 
goes to pi 1 \ tint this kind ol * du* itlon Is not ulw iys 
good leu 111* in It makes llulll dlshitisfle cl with the 
eoiiiii 1 v lir* tiuv hiv* hltlicrio 1**1 incl in ibis them 
k look upon It ih In mg 11 mow mil <iiiii|*il ind lit 
cut r lo ihi i]i* II Hus 1 a inslii 111 Hi iv 1 populated 
towns Hiding th 11 epu la lo tlu uiml III I lull 1 in 11 
lets I Ims til (diiiitiin received in Hi iiinv has 
h in laig Iv 1 s| niisihlc In Hie undoing of (,< rmaliv 
is an igric iillui il 11 itic 11 1 11 all which Hu mill! ir) 
auihorltl s b tv * 11 led In v iln lo avoid 

ill Ill/lug till m 1 Kiii*«iiixs (I Hits Un hilHtt has 
now lliiowii ill Ins Inline nee Into Hie movement whkh 
is * mb inning to si 111 111* tide ilowiug townuaicl 
Whal In most w iiiIh Ih llie he UUiv Ivpc or soldi* r 
who Inllu itu * inn ti mil* agilciiltm il dlstilcth but 
who is list dlsiipiM irlng I In villous sc In tins la 
vend tm lln in < nnipllshm* lit of this cud un Ilk* I) 
to cniiHi h iiiii kiln sling cl v< Icipnn ills in (him in 
I glHialfon *h|*<lillv when lln lind rckiiui question 
* onus lo In tlnallv 111 all with 

So long is the iiiiiv Kin (Ins one *1 Hu luatcHt 
lictors in tlu * mini rv lot th spie ul ol poiill* tl pm 
pigmdi a siinll holdings h* In 1111 01 mv 0II111 pi in 

iin oulv in cl with pm (la I sii .css I'oliH il mllu 
erne Ih woiktng mere mis III I III in the anllioi Hie h 
c hu ceiuiik 1 111 nine h hs they try to ilmk It Wlni 
given the III the grave hi coll ill) 1 Hull thin political 
mllu me Is month III lavil el Hu npie id ol the ho 
ciil IX hum 1 ir ir iglt it Inti Mu me uilic tb ot tliln p 11 ty 
nerving with th ioIoih hoon sii 1 1 el III Inti listing 
Hell cllHsitished 1 nmiiide In the iiicmuuilt niu| 111 
Ire due 1 tin in In llieli soil Hen I bow men who later 
le 1111 u to tlu 1 mini iv cllstl lets take with Hum tlu lr 
new polltkil idem Inline tie Ing |icci|il Ip i« incite pirts 
who have never lu le re h* 11 I nnvlliing about in |Hrlv 
and thlh hid 1 tangible iff it it lln mills at tin last 
elections It Is 1 ve 1 v Impnit ml put ot tlu Social 
DemoeintU oigntil/iiflun nnd plan ol cnMipiign ami 
Hie ptilv In H| lie ot Its 1 (lilt (Iciest Hlliceielecl In 
idcllng ovii live hundred thousand vnlis In Its fiyor 
in lln iiuise ot 1 few unis' .mil that In la.• ot tlui 
si mi noils e Amts ol tho government to Mint a n 
duet loti 

llic sciioemnehs of tills influence Ih proved by the» 
keel tint Hu aiitlioiltka *t > not trust men to seive 
In tin logiiueniH sinilonid In Hull imtlvi dlstrlels 
lor Instanee ectihCilpts licini t.iiman I'oland are 
made to seive In We si l’nissl 111 iiglimnts or ar« 
hi ought to llerlin while Ihose Horn Hstss and larth 
tinge 11 111 hi nl lo tlu Polish prnvlDu nnd to hast 
I’ltisstu I11 this wav towns nri garrisoned liy men 
who 11c entire HtuiiiKUs lo thi ellhtrkts ho tint In 
tlu 1 vint of a rising imong the inhabit 111th there Is 
tilth chain* nt any HVinpnthv hetwi it U11 latter and 
tlu soldhis whoHi duty It would Ih to cl. 11 with 
Hum in 11 y earn the authnnine admit thet iltvid 
lug the troops 111 this way gives Hum a reeling or 
giinhi seeuiitv 

I hem 111 a h w of the prolili ms with whkh this 
gnat oiginl/ation linn to ititikuil nnd whhh are 
appar* nt to Hu instill obsiivn Yet It must not be' 
Ink mil Irom thnm Ilia) then is mv uirnipllnn in 
tin army Itself whkh would in mv way lift it its 
efficiency In thi field lo he led Into sin n 1 nils 
tiki would he fatil It Ih so entirely under the power 
or the niithoritles that such a condition Is altogether 
out of the question nor Inched is then 011 tlu part 
nl those serving in It any desire to see It otherwise 
than the powerful weapon of w ir that It Is probably 
the most powerful that has ever been invented 

"Norway Is a oonntry of vast mineral wealth Tho 
richest Iron mines ate situated In the nut the in part 
of the countiv ns well ss In the- I rondhjc niske It 
has been calculated that thi mines st Svdvusgir 
iimtatn 100 (HIP 1 Hill tons, and th it the ycnily pro¬ 
duction will be 60d0tH) tons Oiaiulnm* on these 
mines will probably comment o ne xl sunnmr The 
v ork at the Duuderlandsdalen mines has been 
stopped for sores time but It will be resumed In the 
near future when the Swedish imiliod of treating 
tho ore will be employed with Hu tiopo that the 
works will produce 1 000 000 tons a vear 11 Is esti¬ 
mated that the mines In the Trorm.0 district contain 
about <10,000 000 tons of ort Machinery has lately 
been erected in these mines The yield will bo about 
200000 tons per annum Hevirai other mines In too 
north Indicate abundance of iron ore, 


■tii 'V 



THE 


Apuiti 28, 1910L 

L ft. 

FROM COCOON TO FABRIC. 


SCIENTIFIC AMERICAN SUPPLEMENT No. 1790. 

STORY OF SI 


BY JOHN L. COWAN. 


'll! ini' far Fnst be longs th( f rod It of tin beginning 
of tl>« woilds kh al silk muiiufaetuilng Industrie# 
tor moli limn time thousand yens ( hlna JialouHly 
gum (led Its )>ia Mi a) monopoly of tin piietmiH fab 
iIt (a Hinall quantity being ptodueed in India and 
oth i pails ol AhIii) and gi<nt earsvanH lad« n with 
raw and won n silks Journeyed flora the « IIIch of the 
celestial kmpiri to Hvila and otlur countries The 
Persians became the Interim dim le h In this trade Ik 
tvnn (hlna and kuiopc su| plvlng the (.rooks and 
Romans until the middle of Ih* sixth r.ntuiy A It 
Ihln traffic was Inf• iruit d l > n wai » if, d ly tin 
Kiii|mkii lustfnlin igalnst leisla uml the silk manu 
factuilng tndiistrl s or Ihi llv/aiitlm I nqilio «n 
hi ought to tin verge of min whin two Ntsloiltn 
monks Jeurnolng ftom (hlna 11 ought nliif with 
a quantity of innrfahd hllkwoim eggs Ih sc eggs 
win delivered to Justlnim wlio for a Iran monoim 
ll/«d tin silk Indust iv c f I hi Occident hut aft r his 
diatli In f( r A 1) th< iiuiduitUin and lnsnufaetuie 
of hllk Is uiini wlclelv disse mlnati d It Is (Inland 
that ull the silk now pioilueid In Tuieii* Is H| un by 
enterplllnis d* hi ended from those hat In d futii tin 
«Kgs smuggled out of ( hlna liv tin two monks thlr 
tion and a half (intuihs ago 
Th( sllkwoim Is kiuwn In e nlomoleghitH ih tin 
Ians of thi moth li< mbf/j mm Th. orrh hi small 
iisinibtliiR I in nip si i ils ibout i n hitndi d w lgh 
Iiir oik Main Tin j an lutdnd liy nit I (hint mians 
•nd thi laivw oi (atirplllms ai i md In looms 


(oon So only i nougli to nrvi as stod an prrmlttid 
to (oniplito the lift eyile and all other cocoons an 
I laied in strara lnatirs to kill the excupants 

ihi iotoon (onslsts of an exteiloi portion of gtrag 
gling Alarm nth <b> nuanH or which It was anchored 
to tin twigs oi branches that supiioitcd It) and a 
doHily cemented sheath somewhat resembling pareh 
me nt around tile body of the chrysalis Tin threads 
of this she ith an so tightly glued together that they 
ennnot be unwound until after It has been thor 

r uglil v soeked In wnt l ’Ill. exteilor portion Is l 
tnoi 1 beliy, known ih Doss or waste and ts spun 

lie hr with th mat tlal of bioken oi dt fee tlie in 

eem hi in thods i ml tin to those used In the eass 
ef nttnn linen and other (ltiious materials The ttla 
me tils eT the pelfet (eie(ions are caught eW a fine 
I iiisIi foul flu oi six of them passed through an 
ye let to i re el md wound upon this Is a eonlrations 
thieael flora so(l to 1 000 yairin In length Proin these 
ieels the Mlk Is taken In skeins constituting In thhe 
lei m Ihe nw silk of inline ice 
The w oi lei h supply of law silk Is elc lived from 
(hlna Inpten India the levant Italy France Aug 

ttla and Spain (mounting to something like r 01)0 
000 pounds iniiuillv Huh takes into account only 
the expoits of Asiatic coiiutneH as thiie 1 b no way of 
11 icixfmuting an estlmat ot wh«t Is woven and worn 
In (I Ina (hlna t illy pioduees tnoie allk than any 
(the i (ouiitiy but the cast amount eoiiMiiuicd at homi 
(ce ltulnly nine than half of the production and more 


than one fourth of the world a supply) never reechos 
any untir of Inter national trade and never figures In 
statistical tables With thla qualification the follow 
ing tabic (published by the Silk Assoc latlon of Amer¬ 
ica) Indicates the illative importuneo of the various 
silk pioelue Ing countries 

Tusstih silk Is usually known as wild silk being 
tin produet of an oak fen ding caterpillar of China and 
India 

The following table of Imports of raw allk for the 
tlRcal year ending June loth iso*) Indicates fiom what 
source the silk manufacturers of the United States 
dillle their SUpplitH 

Hales Pounds 

lapan 01 112 12 317 620 *(4 464 717 

(hlna 41844 1 749 42. 1C 920 881 

hurope 21 IB 1 } 6 046 400 20 684 961 

India 213 18 COO 111101 


Total 118 S24 21 201 84 r *81041746 

It ts evident that by far the largest part of the 
Auu tie an supply eoima Tram China and Japan Thla 
readies the United States by way of the porta of thn 
laeifle (oast where It is placid on board a Silk Spo 
<Ial —a train that him the right of way over all the 
< Ihi is and hurried through to New York No train 
Is the object of more care and solicitude on the part 
ot ttalnmen ns cadi ear is loaded with a produel 
worth *1. ooo or more and I ho train may carry silk 
woith anywhere from *1000 000 to *2 000 000 
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when they mnv have nn ebuudane of light and air 
with little vailatton In t. mpeialun They are vora 
dons feeders and are kept llberalh supplied with 
freshly gathered haves of the mulbeny tree They 
glow lapidtv anil (as n tub) molt about the sixth 
tenth fifteenth and twenty third elnys after hatching 
In from thlityflve to rnrty da>H having Increased in 
weight about ten thousand times Hnd grown to a 
length of about finer Inches tiny dlinh upon twigs 
and small branches thut have breu supplied to thorn 
for that impose and heglu spti nlng their eoeoons 
In this pineess the at.rplllar ejee be from convoluted 
glands along the sides of Its licdy two lines of vtig 
eld semifluid fllami n toils se ct Mon through the spin 
he let located just trader Its mouth The two til intents 
eoalewe Into one as they haulm In twenty four 
houiR afte i In ginning to m in the woikcr Is hidden 
from view and In fiom tin te live days tie cocoon 
Is coin pie tc and the Industrious caterpillar having 
lost half its weight and shiunk n to half Its sire U 
metamorphosed Into a hi walls housed In an ovl 
foun lodge from nn Inrh to an Inch and a half In 
h ngth and from half an lu h to an lne h In diameter 
I-eft to th* processes of nature in time the e hry 
sails will break the fllmients of the cocoon aud come 
out a full fledged hut m maltractlvp motli which 
thousands of years of donnstlcatlon have practically 
deprived of Ih* pown or flight When the moth lays 
Mom three hundred to rour hundrod eggs Its mission 
of reproduction is accomplished and H then dlc>s 
But In breaking the libers to permit It* emergence 

(lit* mot}> njftsrlftfV lepwWlP tftC V 9HT V *¥ ffl 
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SILK ASSOC IAI ION Ok AMKRTOA 

ttnw silk 1'rodite turn m tho Milk Reasons 1004 1906 to 1000-1010 in Kilogiamine# and Pounds Including Oh.tuii 
Tussali Hllk 


l rop of (in Kilogrammes) 

1900 10 
Estimated 
Kg 

1008 0 

Kg 

11)07 8 

Kg 

11)06-7 

Kg 

118)5-6 

Kg 

1 1004 n 

Kg. 

_ i 

* £* = £ 1 

1 240,000 

8 1W.OOO 

1 017,000 

1,750,000 j 

3 405,000 

3 917,000 

tno ooo 

4 100 ooo 
400 000 

HO 000 

658,000 

4 400 000 
440,000 
71,000 

663 000 

4 800 000 
860,000 
71,000 

§111 

SM» 

6.13 000 

4 440 000 
845,000 
78,000 

625,000 
4,000 000 
813,000 
77,000 

la Mint 

2 000,000 

3 700,000 

1 2 091,000 

2,515,000 

3,485 000 

2 186 006 

Asia 1 otal quantity e eported* 

( hlna Shanghai t 
( liuue ( anion 

Jaimn lokoliama 
lieu ignis 

11,700 000 

12,007,000 

11 091,000 

10 035,620 

0 871,190 

10,947 850 

4,200,000 

2 000,000 

8 100 000 
400,000 

4,710 000 1 
2 4B7 00U 

7 490 000 
800,000 | 

8 100,000 
3250 000 
6,801,000 
840,000 

2 847 100 
t 888 000 

5 000,590 
205,000 

9 588 000 
1,028 tao 

4,590,000 

980,000 

’8030 04?"" 
2 117,780 

1 670,516 
180,000 

lotal kilogrammes 

Tussah raw 

23 880 OOtl 

1 000 000 

32 165 OtX) 
1.HO0.000 | 

atTfflo,ooo 

008 590 

19,190 690 
1.985,790 

naoeiitT 

1,981,560 

10,050.880 

1 175^30 

14rand total kilogrammes 

24 700 000 

38,065 000 

21 741,190 

90,496,880 

18*586,680* 

90 mm 

Nrnnei total, reduced to pounds 

54,319,708 

52,888,2<W | 

47,081,811 

45,081,907 

40,865,964 

44^300.614 


♦ 1 hi pre hie tern f rmw M 
11 xrlutli I Tunwh .Ith 

Th. I sure, fnr ArlMk .tile* we the MtM*l ihlpaMSibi fros th* wksw numtHew of prndiwOoc 
I lee eetlnulH eappll <e far Item him) ere the prnbsbhe erope tor the seam pt“* Ur «toek os f— 
Th. doenr>4k orHHnimpOon of Upu. I. estimated to be per reel erf her prot 
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All raw silks Imported Into the United Staten are 
taken to New Tork wblth now ranks second only to 
Shanghai among the worlds raw silk markets Silk 
In Its natural statu has an untonqucrabln affinity for 
molaturo so that thirty per rent of the weight of a 
bale may constat of water without anything In its 
appearance to indicate that it contains an abnormal 
proportion of that liquid This is a < onsideratlon 
that the purchaser of a commodity worth from throe 
to five dollars a pound cannot afford to disregard 
For this reason tin process known as conditioning 
is necessary preliminary to negotiations for a sale of 
the product 

Sample skeins ait taken from different parte of 
every bale and weighed with great exactness These 
are placed in connitioning ovens having a tempera 
tun of 284 deg F, and desiccated until absolutely 
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devoid of moisture rhen they Hre re weighed and the 
difference indicates JuHt how much moisture they eon 
tain This gives a basts for the calculation of the 
weight of the silk In each bah To this eleven per 
cent Is added as an allowance for the normal amount 
of moisture in raw silk Other testa aie made to de 
termlne tho fineness of the threads their elasticity 
tenacity and twisting qualities and all data are thon 
at band necessary to enable buyers and sdleis to act 
tie on the Important question of price 
The first step In the manufacture of silk is known 
as throwing The aknlng are inclosed in light cotton 
bags and soaked for sc veral hours in warm soapy 
water Then they are dried In a hydro extractor and 
stretched upon swifts or skeleton reels adjusted to 
hold thp skeins tightly Then the filaments are 
wound upon bobbins and cleaned by being passed 
from one bobbin to anolhet thiough the cleaner which 
consists of two parallel plates so adjusted that there 
is Just room fur the thread to pass through fllngh 
silk (from which pongees aro woven) Is not doubled 
or twisted but is ready for the scourer and dyer just 
as It tomes from the cleaning process Tram silk Is 
made by twisting two or more singles together then 
doubling and twisting again it is used for the woof 


thread in weaving Organxlnc is made by the union 
of two or more single threads twisted separately in 
tho same direction and then doubled and twisted in 
the opposite direction It Is used chiefly for warp 
threads The thrown silk Is then scoured to remove. 
Borne of the natural gum so that It will have gre ate r 
luster and take the dyes better 8baking glossing 
and lustertng aro proeoases for whirh spee lal tnachln 
o Tf have been devised After developing the lush r of 
the silk it Is ready for tho dyer 

If properly handled silk Is tho strongest and most 
durable of all textile materials but the various proe 
esses of manufacture that remove much of the nat 
utal gum cause it to lose so large an amount of Us 
weight that unsciupulous dytis and manufaeturera 
tesort to loading dipping the thrown silk Into a 
solution of bichloride of (In Some an not content 
with nstoring the original weigh! of the raw silk 
but load It until Its weight is multiplied three or 
four fold This operation makes the Bkcins hilng 
more money but it destroys the durability of the ilia 
ments Stretching the threads to their elastic limit 
tMi that a given weight util weave a greater number 
of yards arid steaming to give the material an unnat 
ural lustc e are other pioeesses that prove profitable 
to mauufae tun rs but costly to the consumers and 
that cause many people to regard silk ns an uneer 
tain and treaeherouR fabric with an Inexplicable tend 
enev to split crack and fall into holes even though 
{Kicked away In drawers or hanging up In closets 
1 he use of cheap Inferior and destiuetlve dyes Is 
another practice equally Injmlous and perhaim still 
mole common so that the pure hast of silks Is often 
a good deal of a risk 

There are In the United states a few gteat estab¬ 
lishments In whleh all processes of throwing dyeing 
and weaving are performed but an a rule these are. 
conducted os entirely separate Industries 

In any woven fabric there are two syste nR of 
threads—the warp or chain running lengthwise of 
the cloth and the woeif or tilling <rosslng the chain 
at right angles 1 In dyed silks reach the faelories 
In the form of skeins Ski 1ns Intended for the filling 
ate placed lqum swifts and wound upon spools or 
bobbins and thence upon (.mallei spools called quills 
that fit Into the shuttles Threads for the warp or 
chain are wound from the skeins upon bobbins and 
these tre placed upon an upright frame Then the 
(breads are passed thiough the h aeu reed for the 
purpom of ere using them as they are placed on the 
warping mill ho that each thread will always be kept 
In Its proper place From the lease reed the threads 
pass thiough the front reed and from this over the 
warping mill a huge erect eight yarda In elieumfer 
enee fitted with n measuring apparatus so that the 
warp I an be eut off at anv length desired The front 
reed adjusts the width controlling the numb. 1 of 
threads ]«r inch varying from 100 in light summer 
silks to 418 In heavy goods Tho warp Is placed upon 
(he creel In sections and theu all wound off together 
upon the beam placed In tho rear When compht 
tliln beam Is removed and placed In position at the 
teat of the loom If there me different weBVine in 111 
same warp (as for example satin and taffeta) eu h 
must be pated upon a different beam as one weave 
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will take up more than th otlui and It is eaihe utlal 
that all threads In held taut 
Any dcsctlpllun of himI mnte el o| rations Is neces 
Harlly vaguu and difficult of <oni|i 1 nil in unless tho 
printed or spoken woid e m b Mil 11 m nt d by tho 
eye ns in aid to the uud is ending 111 refore no 
detailed description of tin op ritle u if u m ule in loom 
will be attempted but tu utleu will l Iliad of some 
of Its essential features It insists it i strong Iron 
frame at I he back of which is th h irizonlal Is am 
oi toller from whleh the waip unwinds while it tho 
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fiont IS the toller on wliieh th w b Is wound is woven 
De tween the two Is the hail s Dlls Is n series of 

frames with eyel ts one fe i v iv tier nil nr set of 

threads of the wai|> In | lain weaving the harness 
flames ai In two sets f thi fiam s < ieh one sel 
of whieh ih up whil the oth r is down Ilu uum 
her ear b in r used to se v ral frame ee h acting 
indipendiitlv or all 111 nth rs le r compli tied pat 
Inns and In tli la epiutd le m the liuin ss 1 iconics 

a set of threads iusl id of n frame so that ever} 

thread ol the whip inn W raised or IowihI sepa 
rate ly lie tween I lie huiniM. lied the tak up i oiler 
b the lay lu which Is the i d am! a smooth pin 
jeetlug under peitl n along will b th shinties run 
1 he waip thr ads uossed as described in the leaim 
i id |ielitnlnai> to going on the warping mill arc 
he Id In podflon hv the lease rods then pass through 
th eyelets of the harness and n xt tlnough the reud 
As the harness llfls one sit of tlmadb tin shutth 
fibs aerosH the waip thiough th opmlng made by 
surh lifting and the batten (constituted by the reed 
and lay frame) beats the tlmad closu In to Its pre- 
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eh i I Ik mxt motion ot tin Inin lit it. an 

i th i , t ol IliitdUs uud tin hliuttl III x laik UiiuiirIi 
tin o|mini, ultlliiR miolIn i 11m til It I i | kiosk 

li w of ill hi i Ipt ion Iml hi> i ti| III in iiilinimn i MihI 
tin vi i mi Imiellv follow tin mol Ion ol tlx ehutthx 
tin I mil toltil 

Ji wi ivlnR (mmnl | minis III li qutiel loom lx 

ii si il oi anv loom flttid with th In i|iiiiid ill nil 

nn nl iniinid IKini its Invi lit i in iiir iiioiih Fiuxh 

in m li)Mi|li M irl i I in <| ii nil 'll i Hlli in is tiKu 

Infill hy mi i ml I sh 11 isi 111 of li nv \ | nst i IioiiiiI mills 
Wllllll | whs i i i uuni |il in ill il till «\ Hilda i 

I In ivlliulii Ik | i tin ati il with lows of hnlis to mr 

i spoliil with hoi l/niit il in < (llis iliat ioutiol tin 
\ni]i llu mis Du | itti in (mix nn no |»ltornl<d 

Dial foi all wii|> thi rids Hint nn t< In rmsi it ation 
lln tlllliiR in th w< i n fitnii hull h nn i ill loi III 
in «dli s Blowing th< in In inihh I In ot ik h mill liuiH 
i ilhlntt tin till mils Whin a lioli lx not < nt thioiiRh 
thi pattim iml (hi Unix ilointid miillxmiil stops 
llu in i dli and llu wtt|> thiinds nn n< t inixid 

I In mukliiR of thiH< piitlein cauls in ol itw If nn 
liupoi Innt subdivision if tin silk lidusliv flu d 
hlRiix in lianil piintid In Hkllh d nitlsih mil dislf.ii 
i ik on pnjx is xo i iilid Hint lln i Is i squan Im mi) 
i loss) nn if lln thiiads of (Ik wall and win I I h n 
i \ 11 v Him in that 1 h pnlntiil in limit Bing a ihisiiI 
i hi i mi In t hi faluli) muhl lx i mu hid out in thi 
midlKiniil to in unit llu paxsliif, of thi midli urn 
11oiling thi <miix|i»nillllK wmp thimd xo that tin 
ihsign nmv In uni ltd out 

Of itunxi ix mail) inlnib ax ilixiiul < ill In Intro 
dm id Into llu w it p and In llu iihcv of h llu or shut 
ilm mill laiiylug a dllTiiuil loliu a imishit labh 
minty tan In woven into th tilling 

lhi win ill fahth lx mxt )dai • d on u litliiu and 
even Hipiaii im li cnicfullv ximlmd foi llu n umval 
of dltl knolh xlalnx ariduthii impc i fc c ttcum Fltotllv 

II Ix Lakm lo llu IlnlHlitiiR di pail mini whin tin 
Inal mi til depends arum what upon llu pit fi ninth or 
llu Iiivi nliinuHh of thi iminiiKi im til ol llu mtuhllhl) 
mini In notm msi s tin goods mi hiiim d foi tin 
rniiovnl ol am lough nap llu falnu is lluu xpiln 
khd ami sponged with a pupil it ion of wax and rc In 
tnu I tlu ixmt nnlnii and i ompiihlllmi ol whhh In 
mum faitoiiix ix n mnfullv guarded tiadi biintt 

I lu lliiul kIoxx Is tmpiutid liv ihIi ml< i lug In whhh 
tlx fain h la mil Intwuu i hi rim of upuImpost d 
ati<I rolls Imping It out Hinoothly and giving thi 
i haini tulath glossy Wnlah 

Fioiii thlx In li f xki li h of llu lout, and di vlomt 
Jouimv of a silk thrmil fiom tlu hplnmiit of tlu 
mtiiplllni to a i oml 11 Ion Ailing It foi thi ulnrn 
muit of a biittutlv nl faxhlou tlu u ihiin lx plain nhv 
Milk la tin most i nst I v nl lixtllm In ivuy stam nr 
ivu) pi oi i sr of nuturi art and nmihlniiv fiom thi 
feeding of tin xllkwoiiiix to llu finishing tnmhrs of a 


I ah hh in ilili iliixhniukii silk u. piodtgul of laboi u 
(lullIn,' skilled hauda oi vvalililul lym lo nsbibt or 
uptivlhi tvuj npiration It im said IIihI mini llim 
lx iiqiilud Im ihe- tashionliiK of a silk diess from llu 
iaw matutula of tin liiulbtiiy haves than Ix uicis 
huiy lor llu liuililliif. of a loiomotlvi fiom tin ous 
IS tiny i xiat III naluri and ptobalily thi iiiopiratlvi 
lihois of ( f?i tutor niinihi i of taibona (mill Ibuti to 
lhi innstiuctinn of llu liullrnnm gown than to the 
tnnatnation of i mogul fu Iglil i iikIiii de signed foi 
thi stupist if iiioiiiiluin geailix 1 hi only wondu 
flu u is III it silk Is not an iiihlly ax to plan It be 

wind tin Hath ol ill Iml llu vitv wmllliv that Its 

pi In Is an ii asoii ilili ax to plait It within lln mi am 
v< n of tin Kills tbit w it li thi fly mg shuttlix In tlu 
silk mills Is ilii to the ful that thi xllkwoima an 
Till did i it < d fm mid tin filuiui ntx mini from the 
tin noil hv tlu i In apmt lalan in llu world hy thi 

t thm of llu wonii ii ami i lillili ( ii ol tin Oih lit tin 

I i v mt inti tin south ot Hiiiii|h anil to tin addl 
I u Hal Iml that III viil u pionssm of iiiaiiufai luri 
in pul mi <1 hi th most p i fut in uh in iv that tin 
m 111 llIK* lltllll Ills i vn di vis d 

Niiiiu i ii mil piisi lint it ti mpth \t iidlnK nvir 
i |«i it d it a ut m v and thm quutiix Iiivi Inin 

m id to iiilioilm si ih tilt uii Into tin I ilili <1 stales 
is a | iviiir Imlubtiy but tlusi win fnmhiotnid to 
fillltn hv llu (Mih nl impossibility of • ompi tliiK with 
tlu ilu i| lain i ol lln olilu hllk piodm InR inuntile-s 
(uivi mm nt hiippoit ol xiiliultuii Ilia bun with 
ill iwii hv tin iliMoiitlnuniui of ipiMoptlttioiiH fm 
I tn | in i h ihi ol miooiih pi oil iii i il m Aniimi and 
with tin falluii of i iitlui imhltlouH inti ipilw In 
(iiiiikI'I All ■ xpi iInn lita of tills kind ippiai to Iiivi 
In i n riviii up ixuiitlnR In Sin Diego ( il w In u 
somi inihiihiiihtb ht ill liopi fi i suu ms Ax i matti i 
if fmt il Is diflunil In iiiiiIi ist met why invotu should 
KH illv dmli llu pi i mum nl i t ilillshiiu ut of siil 
iiltmi In Alii ilia knowiiiK Hint it would la poahltili 
otilv hv tin i mplovnii lit of ililld Inlioi at pitifully 
Itiadi qu ill wiim h 

If llu I iiitiil Still i h Ins t tilt (I in tin pi im! ii Hull 
ot i iw htlk It htth athhml a not ilili succish In all 
hi nu hi s ol xilk iiiaiiiifnitiiii iXtiptliiR In (Iii wmv 
Iiir of 1111 alii fakiliH In whhh hind lihoi is IiiriIv 
hi ifMainy Ihls bun sa Ih iniinlv dm in \imruan 
iiiRitiully in hilnKliiR silk tinowI iir mil wi ivIiir tnu 
hltiilV lo Its Rti iti s( piitictlon MiiIihiikuI powi 1 
Is appllul to silk inanufaiturf lo a niuili rhhIii ix 
tint In this lountiy than in un> otlui pail of thi 
woilil 

llu IxRlnnlnR of silk tiiiiiiiifaduii In Anuilm dntra 
fiom Ivto win ii thi llral bilk mill on tlu wi stein 
lit inls| hi ii was si I up at Munsth Id ( oun 111 1819 
n silk timiiiniiK Union was istahllblud In I'll l lade 1 
IiIiih a illitam luetory in Oalthnoii In 1h29 a ditss 
intiimiiiR tuilotv in llobton In is I und sowing silk 


liitnii.h wolf opnatf>d in Florence and Dad ham , 
Manx in is 15 In 1S38 tlu first power loom was in 
tioduiid Into Aim rim and small manufacturing 
Idanth win multiplied until by 18b0 Niw Yoik had 
14 llttli mlnbllahminta I’i imaylvama 1> Connutl 
ml 22 Maxxai hiisitts 20 and Nf w Jersey 9 i in ploy 
iiir a I ittxl of 9 T2 pi l sons VI thi relatively small 
Impoitami of them Is xhown by (hi fait that in 
Ison the l nltid Stitis manufadmtd only It p*i cent 
of thi silk Roods ronsuimd in thi lountiy 

In IStiO hv tlu opuatlon of the Pohilen triatlis 
knglainl adniftlid silks nf foieign nianufaduii fteo 
if duly and many PnglNli ihrowalirH and wmvers 
wile fomd out of tlu ii own niHikets A nutnhir of 
thi hi mnu to Anuilm bilnglng with them thilr ma 
• him i y and woiknun Tht y settled in Patirson 
\ I maklnK (hit itty pu imlmu as thi silk manu 
faduiliiK until of Anuilm Thla pri imlneme Pul 
iibou at ill u tains iillhmiKh latau tioiiblia lu Ihu SO s 
lid In a siatli tI iir of the iiiduxtiv many mauufai 
tui■ is locating In Pi niiaylvaula and other states It 
i“ dniiblh hh tnu that llu Inst Inti lists of silk ntanu 
tar Inn ix hiiiI ol tlu iiiuutiv at Iairc will he served 
hv siattidtiR silk mills hs wulilv hk pocehible ratluii 
thin bv nin i ntt ating In old iiuliiHtilal dlHlrhts Tho 
w »g< inti Is low xo that tlu lmluhliy Is butted lather 
to inuntrv (listtuts Ilian to K'dit eltics whin louts 
inti the eost of llvliiR an diHpiopentlouid to the earn 
InR powd of silk null npeiatms 

Fiom 1 MiO the silk IndiiHliy i lijciyi d Hteady Rtowth 
hut that thla foi a turn wan slow is Hhown hy tlu fart 
that in IS u only 21 pi r end or the xllk Roodx eon 
Minidl In Atm ilii win of donustle maniifaetiiii By 
IkSO tlu iHinntagi wnx is lu 1X01) a and In 1898 
< In IktiR tin ini|Hiilalieins of iaw hllk wete only 
12 14') pounds llu mxt vmi thiy amounted to 
lihhO tiounds in IS"9 to I sit til pounds In 1889 
lo „9t Ih pounds In IK »•» to 9 (91 it pounds Bnd 
In 1909 to the iixtnnihlitiiR total of 2 I IT 0 pounds 

I In hi llRinih till uii InspliliiR stoiy of Induxlrial 
in lib vi im tit lust phi s Impoitnt Ions of ihw xllk 
iiiioiinti d to two lift hs of the woildh total inodut 
lion Atm in an silk iiiIIIh ie pu sent in lnvexlnienl of 
moie than $100000000 of capital and Rive direct < m 
llovmint to mem than 1 > 000 p isons Thi lHiuflla 
to mpltal and lalan as npnsnitid hy nmnufai tun ra 
of 11 mi him 1 y and dyi stuffs tinnxpoHnHon Inti usds 
loblaiH ntall dmli is ilimxinakira mllllnitb and 
sums of lORinti lntnixtH cannot In any way be estl 
mat 1 il 

Stiangi Is It not that human lntilliguui and in 
gtuulty liavi lain aide to develop tlx xt t nt Ion of an 
ugly tiawlliiR mtuplllai into an ntlleh of suih vast 
Inipcntami to intiinatlonal tradi to tlu worlds of 
flnanii lnduatiy transportatlun and me rc handl/ing 
aud to devotees or faHhiou and all admin is of the 
bt autlfuP 


A Tf-ST FOR INTLLLIOJ NCL 

Hy Pam It S Wian worn 11 

A ((am Iml Im lute illgc in ■ would lx imnh uppie. 

1 tali d by tlx lompaiatlve psy 1 he IngiHt slim In 
hpiti ol iqual xtuiidiiig In smh liidinuntaiy matte ir 
us tlu hciihih mid liodlly mov mint attention amt tbs 
hlnipli 1 xnrtH ol jmlKim lit It iiiIkIH still la that rhrI 
iliffi ii me s In tiiiiital 1 till 11111 v (Sistid hi Iwii 11 dlflfir 
lilt RIOUpH Of mill I’ll twillV III) hlllgll list imild do 

Jiisthe to so (omilix a Hilt is Inti 111 m 1x1 Two 
iinpoitiut finliiim of Inti IIIri ut utlnn air quit km hs 
In sit/lng thi k< v to a mml situation and IliinnihH 
111 11111 It 1 ng. ndlvllv to tlu 1 IkIiI dim lion ami hup 
inis iiir uls whldi in ohvlonslv iisdisa fm the pur 
lose In linnd A simile list wlilih mils feu tlu se 
qualities In tlu xnealleel foim ti st lluie are a 
niimlii 1 of lilex kx of dlffeuiit shnpes and a hoard 

with hoh x to mille h the bio ks The blmkx aud 

liimitl are |ilm d Lx fun a |m rsein und he lx told to 
pul the blinks lu tile hobs In tlu hIuiHihI possible 

turn I lu ke v In the NltuaHon is Inn the mutihlng 

if 1 lot kH and Iml x hv tin Ii Hhnp< and tin pail of 
inti IIir m < lx tu hold firmly I 1 tilth obvious iieees 
sin waxtuiK no time in Irving In fom a round 
1 lex k Into u hquaii hoh llu eh maud 011 ml* 111 
ri in ( ee 1 till Illv xieiriH hllglit e iiiuirIi mill the test 
veiuld piohalilv not dltTi 1 ntliiti betwe 11 a Newton 
and von nl me hut il (lews suflhi to ealill llu feeble 
ill lulled Hie young < lillel 01 lln ililinpun/e< as any 
or these Ih likely to fail ulteiRithir in at least to 
vv isti nmi h tlnx In tandotn inovm and vain < fforta 
This text wax tried on 11 pri hi nlativts of several laots 
end 1 oiiHldernble dlfiiinu s appennel Aa lietwien 
whites Indlanx FaklmoH Alnux I lllidnox and Sing 
Imlmt the nvetage iliffi muib we 11 small and mue It 
me Happing exe 111 re el Ax between tlu mi groups how 
ver and the IroioI nnd Negrito fimn llie Philip 
pi 111 x and a few reputed l’ygmlc from thi ('ungo the 
avenge dlfTcrenem wen great and tlx nvetlapplng 
wan small Another tut her similar test for Intelll 
genie whhh waa tried on some of thene gtoups gave 
them the eame relative rank The reeulU of the teet 


agreed Ilohely with the ge tie ta| impimHIOtl left Oil 
the iiiiixIh of the 1 xpi time ute is by 1 (inside 1 able aaxo 
e ml loti with llu people tmted And Anally the re la 
live xl/e ot the iiunlum ah IndleaUd toughly by the 
pioduet of ltx thin ixtitnal dlnu iiblont, agieed 
rloailv in these gioupb with their appmrame of in 
ti IIIri ne 1 and with tlxlr Htamllng in the form test 
If the lehiilts eoiild be take 11 at Hull fate value they 
would imlle n 1 e dlfti 11 mix of inlilligenii hitwien 
latex Riving sin li gioupx ax the Pygmy and Negrito 
a low station uh compand with moat of inankiud 
l hi fall mss of the test Ih not liowevu beyond quiR 
lion, II nmv have been of a more unfamiliar uort to 
IIiihi wild bunt I hr folk than to inoie m till d groupa 
I lux irumli Is al any 1 ate about all Ihe texting |isy 
■ huloRlst lias vet to ofl.i on the question of racial 
dtffei lines In lntrlllge me -Atmtrue led from a papor 
und lx fore the American Association for the Ad 
vnixeiucut of tide mo 

METHOD OF MANUFACTURING 
SULPHURIC ACID 

Pm 1 Kivu mx have boon made 111 Kuroix upon a now 
nu thod of mauufaitnring sulphuric m-ld VAhlli tlm 
usual process of masting pyrites and similar ores ia 
a ve 1 v economical one theie are countries which do 
not imihhchh xiuh minerals in abundance and then 
fun ot he 1 methoda an desired Foi xmue lime past 
idtentinn has bes n given to the use *f lluuxtoix foi 
this pmiwwe A series of testa was made latedy by H 
Trey and these consisted In the treatment of gypsum 
nnd alabaster of very pure variety which eame from 
the buhin of the Dima Kuxala Here are vety ah und 
ant supplies of the hi mtneiala They are treated by 
means of a ve ly pure stile a which la cberolrally pro- 
lWied and tlx hi Ingredients are mixed In the tbeo 
retteal proportions and are healed to redness In a 
platinum rrueihle so ax to produce a double detompo 
sltlon The Mile a displace* the sulphuric acid which 
is given off In the slide of vapor Taking the loss of 
weight we (Bttmatp tin sulphuric add which Is about 
what theory would give, Bueh proooaa take* Iron 80 


to 40 minute h luntlng Tlu time of heat Ih le weened 
II we use xllti Ions sand In plae e of pure sillea A tihl 
was made using crude gvpRuni and Hea sand and here 
llu time of heat was reduced to t> minuteh Tlu ae 
■ delation is due to ihe eatalytle action of iron eom 
pounds which the materials eonlaln In vny small 
quantltlis but there ts no heuiflt in adding Iron 
oxide (0 r > pel cent) to the iiatuial purti pioducts as 
tlx tlnx is se ate e ly lessened As the operation Ih made) 
at a very hlRh heat the sulpiiuile add Ih dceompoieed 
as soon as It Is given off Into water sulphutouu anby 
dridi and oxygen but tlu He two gases can be eom 
litned by the uniial processes so as Anally tp produce 
sulphuric add The sulphuile add made by the 
new method has the advantage of being puier than 
what Is given hy the usual pviltcH preseeui aud does 
not contain arsenic etc The nsldue of the new pro 
mrs Ih silicate of ealduin which can be UHcd In glass 
manufae ture 

▲t Fola, al the head of the Adriatic, the largest 
wireless tdegrupb station on ths huropeun eemtl 
mnt has leetntly been tally completed It possesses 
a towet UW feet high built on a foundation or glass 
fiom which anttnn® spread over a ground surfaee of 
about eight aeies The station house is In two 
stories the upper seivlng as a dwelling place the 
lower as a working plae c I be high tension room ia 
Isolated by thick walls and doom and windows of 
treble thickness During tho completion of the In¬ 
stallation the station has bsen constantly tested over 
comparatively short distances, and has ae ted fault¬ 
lessly Full communication has been established with 
Berlin with a specially erected temporary station at 
Vienna and later with the city Itself, and with Oat- 
taro Thus distances or ftvo muss nave been covsrM 
even before the arrangements were complete, and 
that with perfect success, wireless messages were 
sent to the Kaiser on his yacht during his stay In 
Corfu, and during his voyage -thence to Malta, where¬ 
by he was kept in regular communication with hto 
ministers In Berlin The scope of the station wrWI 
be largely extended during me Md IIU, 
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WATER-VAPOR ON MARS.* 

REPLY TO CAMPBELL S CRITICISM. 

BY F. W. VERY. 


In Lie k Obmivaloiv Bulletin No lb*) l’tof (amp 
Ixll in the counet of eoinimnls on in Sliplicis and 
my lesults whn h show the piescmc or watci vapor 
on Mura Hays Very a it suits mako the intensiflea 
tion ot a in th< Muitian spectrum mon than twice 
aa great at om tinn as Ht anothci ills gie.itegt in 
te nslflcntinn <h with -qiutingiam No 1 OhJ fin wliiih 
Sllphi r aavH the n hand ia strong in both Mata and 
moon whiriaa only aviiagi Intenallhatlan wa* ub 
tallied ftoin apt <tiogiam \o t(t (I on which tin a 
band ia all but inviaible in both hitiai images but con 
splcuous In Aiaia a result appaientlv difficult to ex 
plain (p 1611 The npparent diat rc iianc v la not at 
all difficult to explain II nrlata fmm the mode of 
it duct Ion Bv leftriinK to I owe II Oliat t vaten v Hulh 
tin No "b it will bt acin that the ippaicnt liltmtil 
tit a of the tclintU ot of the combined telluric anil 
Haitian hands on each pltli anil in each t>|Kctruni 
have heen reduced to the atanduid of llidr icainctivc 
lla llnca on the suppoHitinn that tie latte i in solar 
and Ihitefoic constitute out fuiiilauu utal compailnon 
object which is not sublet I to c liatiRt tlmiUKh the 
vaitatiin* of mu ahlllliiK Htuiohplieit anil which also 
enables us to eliminate any cirot de pi ndltiK on vail 
at ton in the appeal unit or 1 lie h|mtial lines due to 
elmnK'S ot few us hi tin b|a c liogiaph which ate liable 
(o inc hi In (h sc long cxpciaut• h owing to changes or 
It tli|M i at tile 

The. method elms nut ciailiiati all possible call 
.it Ions callable ot nfle e ting (In result Tor llntc mnaln 
certain exposure hiu| diMlopmint lactnis on which 
Prof (’Hmpbe 11 Ire epic nil v comment a In descilbltiK his 
own plates and in which I have alluded in describing 
the I owe II Olist natcuy plates In Lowell Obsctvatorv 
Bulletin No <1 p 221 1 owe 11 Obhprvatnty i’lnte Rm 

0(i J is a little ovi t de vc lope d 1111 Intensification or 
the a band would ia mutual without .my lcduiiion lo 
( standaid In this e iae> the ledurtlon lo f does not 
Impinve tin it stilt hut gives a tatio whl h is latger 
than the othe t titles »nd with a tesldual mHrlv twice 
ns gre at as any of the otiicts \i verihelesa since ilia 
iedeletion to C apmats to ha Justtfled and indeed de 
msnded bv the nceasslthH of (he ease I I Mimed throw 
out a single Hbatianl maanura ten no btMei iiasou 
than that 11 is ihcirant 

Prof Pant pi vc II gm H on to sav It would see.ni cithai 
that Varyn methods lead to uroneous quantitative 
conrlustons or that the quantity of water vapoi over 
tha whole- equatorial ickIoii of Mars vailed «e Varal 
fold between the dates of observation Is the latter 
condition probable * To this question tin obvious u 
ply Is that a worldwide v at tat Ion of aqueous vapot 
in tlie» course of a few days Is next to Impossible but 
no such lute ipratatlon of my measuicment is neres 
smy since tin discrepancies aia no Kicatci than those 
attributable to photogiaphlc raetots Must T tin it ae 
eept the other Heim of the dilemma which Mr Camp 
lull pit sc nts namely that Veryu met hods lead to 
eironoous quantitative conclusions* It seems to me 
that such a rharartoiNation of my work Is unjust and 
unjustified The nicasuted Intenslfleatlon of little a 
in Mars given in my paper in esin vent tonal nnlls fiom 
the mean readings for the live plates was nine Hines 
as great as the probable eiior of the mean No gie ate r 
accuracy has been claimed foi the losult than that 
which la given by the probable ertot and 1 havo only 
used two significant figures in stating (he final value 

Although the photometric measurements aic diffl 
«nit the photomotrie methods an sufficiently trust 
worthy foi the prewemt piirpcuKi and the final limit of 
accuracy reside* in the uneertainlies of the photo 
graphic pi oe i ss The only way in whkh we ran get 
rid of errors due to the c lrrumstane.es of exposure or 
of development is by confining the investigation to 
those spectrograms which aie not seriously affected 
by photographic disturbance, and here by Campbells 
own eonfesslon tha Lowc.ll Observatory spectrograms 
must be given preeminence lie says (p 162 toe etf) 

* In this connection, lnasmuc h as Very s measures re 
fer to Ha (In the region of maximum sensitiveness on 
my spectrograms) and to a fin tbe region of very lit 
tie eonalttvenesa). I note with unusual Interest Mr 
SUpber's success In giving the a region good density 
without overexposing Ha and 8 He make* no men 
tlen of having used an occulting wreon absorbent 
•ween or other reducer for the region to the violet of 
«. and one must conclude that he depended upon bis 
ehsmtoal formula 1 to achieve this result The Mount 
Whitney spectrograms have Intensity curves such that 
*** f ° ny * * *** ** g « to essentially lost in over 
♦tnwtfPtW HM s iy -ainaHe,#. 


ixivosiiit In otli, i woielb it appeal* Hint Di Ull 
pliei ha* huh ceded when. ( ampboll lifts failed It will 
be understood that I have not 8>cn the. I t< k spectro 
giams 

In a lettci to lilt dated lanuaiv 22nd HOI Mi 
Sllphii way* The Mirs and moon spectiogt.iins w<n 
luudc for Hu lowe i .nd of tlx *p tie and no liguid 
was given lo having Hu actluie pait hut on (lit othu 
hand no scum was used to icduu I tic action of that 
pail Tlii* dlt.|>ObL* of tin doubt Implied in the labt 
quotation liom 111. Lick liullclln 

lhc Iasi eiltiilHiii which Pi of (ampli. II nmki s 
ii|H>n the iiuthoel of tne a*uic me lit whlili 1 liav. mi 
ployed i-> contained in the. following pungi iph 
Again and of bpcclal inhnst in connection with 
\ciy b mtabui.b it has long been known that thi coloi 
cutVLb ol Maih and the moon arc different the opet 
tium of Hu planet lb tc.tatlvc.ly llch in nd When 
the lunii and Multan spcetrogianih an equally dense 
at lit thill It legions me umquallv (Iciim with th. 
lunai one plilnlv the sticiiigei With the ei legions 
i quuli/ed in eleiibltv the Ha ngiem Is foi tilt same 
n cHiin a little st longer in tin moon tinn in Altis 
An the l illos of the ippuieiit inti ii iths of II . met 
n in Hu two Kpriiii not affected by tluse eondltlonH'’ 
IP 1f»_ » (in this i* tnt 1 answei tint lhc viilitiun 
111 qilc hi mu doc* llinkc II dlffe l lie ll tile I e suit but 
only a vetv Hlight iltffiiellie and one whlelt I tie gl 
glble when the varliition ih no gieatci than lu tin 
I it e h. nt ease I have hatiatliel tuvHelf uh lo Ihib liv 
making measure* undu eonditloiiH lai inure unlnvoi 
able than theme in the poorest of the present plates* 

Pushing tu the (tllliiHtn madi upon the ItiterpietH 
tion ol tbe mi luiasuics Plot ( ampbe II asks What 
UHHUiance have w« (list the alt eoliirnn* tliiough wide Ii 
Mt Hllphti obaerved Mars immediate Iv after elatk uml 
the moon fiom two to eight liouib lain wen eanv 
ing equal quantities of aqueous vapoi* He appeals 
to Ii iv taken no p-.yehiometu obse nations at tin ob 
se ivatoiy bnt to hive del* tided upon those made K 
1 lie AVeatliel Bureau Station a kllonutei distant uid 
111» mete is town at > I* P M My nnswn to this 
Is that measuies or atniospbetie ttanninisaion made 
at a time when there were no iniiked stoitn move 
mints it the given place- ire hut little affected bv 
stub slight ehangts as those lnelieatc>d hv the van 
ation of the psvehreunetit leading a* the eaith* hiii 
T ut It 1* the distribution of innlatiiie* thiongh the 
entire ail (oliiiiin tint we should like in know nnd 
this i* haidlv Rffeetid by Mtieh surfaei eliange* hh 
oectil 111 in aiid legion I be diminution of aqnemiH 
vapoi ho freeimntiy noted at night in arid and ele 
vateri sitiialions Is piibumably due paitly to el ffuhlon 
of ineilHturi Into the nppet Hi at a time of day when 
there in little replenishment by supciflelal evapm 
tion and in pail to on excessive depletion of mots 
ture in h shallow mitlaie laye i of ail thiough de post 
tion of dew although tin latter cannot have been an 
c file lent cause with the low relative liumldltv found 
by the Llek ejbseivcis The total quantity of water 
vaiKir In the entlte eolumn is not much changed by 
ie distribution tliiough diffusion and any gnat men 
tmv in the deteimination nf surface humidity would 
lie labor wasted for the present purpose A mean 
diurnal ot possibly a no an monthly humidity may 
be quite accurate enough The great dryness of the 
legion about Flagstaff and Hie intuque nev of storms 
consequently the moderation of fluctuations In the 
absolute humidity at this (Rentable Rite motel Is e-on 
aidered In ap|»na(h1ng this question \aimtlnii* in 
the rclallvc humidity such as are found In a limited 
layct of air In which cloudy condensation is either 
imminent or incipient will have small influence upon 
I he little a group because It lies outside the limits 
of tbe diffuse Imnd of absolution pindueed in a satu 
latcd atmosphere Tn the daytime ii is trui a tall 
column of amending molat air tending to the pro 
duction of a cumulus timid and Intervining between 
our Instiuments and the sun may produces a notable 
Increase In aqueous telluric almorptlnn but the slight 
variation in condensation in the compaiativcly shal 
low layers of the night clouds need not be further eon 
■idered in this connection If we were dealing with 
the broad aqueous bands In the extreme Infrared 
spectrum the problem would be different for In these 
regions of the spectrum I have found wide variation* 

* By ittertns Uw llliiiulaatlon, tbs spectral bae kgroeenel St e-ithe r ee tr f 
we nads of tbe mm- liitewt y m the* at lbe- comp*rimm .pe-ctrara 
Tha omimkw of tbts poHImlnsrv npmlt.sllon tne-www Pm imotmlihs 
wnif, erne tbouch UMdincUmt ef nistiva l aWasMcattna of ttav Uuss 


fiom Hu pas--ngi of quite Immibli in ihsi h or ae|ii nil* 
vipeu but it w ulcJ lake c xc c c cllnx.lv re 11 m d eibse i va 
Hons tu dctnl such change-e in Hie u gioiip Foi the *■ 
lea-eons wc nuy dismiss Pint (ampbe 11 s suggestion 
that \.rys liuincilcal lehiilla idci ehteflv to tbe 
illative absoipHon* of Hie atpieuiis vapoi in our own 
Mlllosplii le when Mnis was eilis ivecl at claik and when 
the moon was ciliKclVed fielil two lei light huUIH (VVII 
age loin and one half bonis I lit i 

CONCRETE IN PALESTINE 

IhuivtoNMi iolin I) Wliltiug fm iiimIii s lii an 
rw i Iii in Inquiiy tin following lepcut coveting eon 
cute in Palestine and Its applle it Ion lu tin linniminon 
way In a (•uniui suintoiiuiii in leiusilim 
( one i e 11 inticiduiid into lalislini atioiit twenty 

veaia ago w is fust used only foi miking tion tiles 
llii inatcliils used win sand and bln lls fiom Jaffa 
and ee me nt fiom tifiliimv Vt flist these tiles were 
made ill wooden molds and piissul by wooden mniilR 
nnd williout pnltein* In e itli i Idle k m white Homo 
veam ago n biding teitiian me l • limit imported a 
h uieipe an toiihtni amt pi oil m is in his fHetoiy In 
laffv diffeieut lei/e-e inloi-e mid cl signs of tile* also 
eonei le sewei mil w it. i pipes and l citings e m ulus 
nte p anil building bio ks 

lu Iiiniealim Hu «i |kii I unit v foi s Uiug fliKir Hits 
| h ph lllld pe 1 blips ot 11 ie e s lbi|llile laige e H|M 

ell IV Hit first me lit loin cl little il onv opening 
can be expelled lot Using council building blocks 
a* stone Ih pie titIIill and lnhoi foi quaiiylng and 
eliishliig it Ih i heap while ttm nt and sand aic ex 
liemelv high hitm it ilists $1 a tint to bring them 
from laffu bv iall although the illstinn Is only about 
* miles 

In laffa llii c OIIiHHoiih ale le versed little stone 
is found lu the vbinltv md mueli of modern Jaffa 
has bcin built fioni sandstone hiought from Hu mins 
of (asure t and olhn eld towns This souier of sup 
plv is now exhausted uid as stone quarries an si are e 
md the milt) till lute i lot nneiete building blue ka 
ate growing In list An Ini xhuustllilc supply of sand 
and shells Is light nt hand 

111 si blocks hh now use it in Inilliliiig eoiners of 
houses Hid foi sides sills and ale lies of windows and 
ele oi s the spa. s I* tween lie mg lllletl with sandstone 
sometimes plastered live i lhe houses an sometimes 
finished off with h cone rile ecu nice often an entire 
Inleony Is thus made the top liiaikit* slab* and 
lulling In log molded sepualelv and cemented Into the 
building (omiete Bteps are ilso quite often used 
und gi m lallv the floors are paved with nine rile tiles 
Re Intoned concrete has funt appeared e ailing foith 
nun h interest and eurin-citv fiom natives especially 
masons \\ he n the (le i man I mi* roi and Empn ss 
visited Jeiusalem in IR'IH a euriluge toad (torn the 
northern Mibmbs up and along tin llelge of Mount 
He opus lo the summit of the Mount of Olives was 
built fot the Ill bv the Tuiklsb government Fiom the 
top of Mount Se opus then Ih an ixtcnidvc view Jem 
talem His ne ti hv 1* low to the west and In the e'ast 
Hu Dead Sea appears oulv a few tulles off while It Is 
over 20 miles ind be vnnd It niut the foidan valley 
ixtcndB the innv of Moth 

It was this sight that lmpnssed the Kmpri hh and 
on he i ictmn to (Jeunanv a huge sum was < diluted 
foi building h svnateiriiini at (lilt, place which Is to 
be nnd) fm use this spilng Tin cost Is about 
|18* 000 and II will Is known ns the knlseiln Ail 
gUHta Vhtoiia Hurtling It will bi om n to tin (hr 
man public In this building lonetitc lias bun used 
in a different manner from that In geneial use 


The nsa of oil fuel is rapidly exte ndlng and the 
time mnv bo neni when It will have an Hppieliable 
effeet upon the demand lor coni In the United State* 
a bill has been intiodursd Into tin Senate which pro 
vide s Tot the creation of a rescive oil fue 1 supply for 
naval purposes It also authotirts the Suietntv of 
the Navy to acquire suitable land ndjieent to the otl 
fields of Oklahoma for the erection of tanks for the 
reserve oil supply to establish buy ing agencies and 
obtntn all information neiensarv with regatd to the 
cost l* r barrel of the oil lequlrul and the cost per 
mile of pipes laid The Secretary Ih authorized to 
purchase as fast as the market conditions will Juatify 
> r > 000 000 barrels of oil for the reserve supply of the 
United States navy The British Admit altv has nisi 
liven a bis order for oil to be used In tbo navy 
wnotmtin* to 116,000 tons, 
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MICROPHOTOGRAPHY SIMPLIFIED.* 

A CHEAP MICRO-CAMERA AND WHAT IT CAN DO. 


BY BERNARD THOMAS, M.B., C.M. 


M\'v n iiliis of kliowli tig who an hluililiU of 
Ihi iiiii ion u|h would no iloulit 1 h (, 1ml to have pel 
muni lit M i 01 ds of wiliut Hu v si i uml loi tins pui 
lust I wlili t ill hi 11 Is u i Him i t wlilili aiivnm call 
main at i ii iiiinul <ost out of slniili umtiilal Whut 
In wanted is a lunlboiuil hux uhinii 1 ImhiH hi|inn 

u pill hex oi i oiiiid in iti h box with I Ik < ndh knot kid 

out thit will Hiiiiomid Hu top of llu lyiplin of i> 
tnlnohiopi tn i nipt\ i|ii<iitrr plntt box uomi strong 
win lunilHiind lil ii k i loth or blink pnp t uud plenty 
nr jihhIc I In (min in If it i in hi so iiillnl In a 
duik box tin cviplec of tin uuiiosiop n tint us a 
hus A totitiil hull lu till tt (Ik hot loin of tin opt n 
hox uml on tin tiisiiU of It is luMiiml tin ttin of tin 
pill oi inatili box Itvil with tin top of this and 
with u bold llkt Ihlh in tin initldh n pitta 

of HtIIT wilt Ih puhmiI through tin box tin win out 

uldi In lug faHhtoiuil Into n liniilh Out 1 tn Uml 
In tin until of tin win a phn ol Miff i ud is last 
i mil UiU tliopH inn tin tyipliu fonutriK u ltd oi 
it inn In moved iiwav iml will iliop link iigainsf tin 
sltli of tin box to tin npoi i ml ol tin linx ts pusti rl 
an opt n t|iini Ii i plnti Imix tin Ii ttom nl whhb Ins 
In in ml out to form u 11 ill tn iidniit On mi igt Nov 

it Ih hII nody uml only w nits two ot thn thhk 

in hhi h of Id uk i loth oi bltik jiipn push d uii it ihh 
Im lug tuki ii that It Ih Miiifli Ii utlv light pi not 

to (aki u photfigiuph On ihuiiiii i plnnt on tli 
■ m phi i ol Op mb mat opt whlili iinial tn upilgbl V 
plm of gioiind glitHs |dni d on tin | luti box tttukiw 
an i xi tilt lit fw using mum Winn with i infill ad 
niHlimnt tin Imagi huiiih to lu iliinly th flm it Ou 
Ikix ts icnuivicl from (In mli iosi opt to Oti dark r Mini 
tin plult Intioduiid uud thi shutlir and Ud dowel 
\ pnu of itn iIIiohi tl tiiviml with liliiik iloth llu 
hI/i of u (|iiaiti t jiluti and plai i d mi It Is an ixtii 
pmantlon Tin luiiuin U again llltid on tin tiilno 
wii|k On photograph < m cihc cl and tinn flu tiniiln 
lug ill m lopiinnt dom In On duk room Ccitem 
Ihilnts mi worthy of nnh Tlist whin viewing with 
llu giound gliiHH On light mi> lu sitiitiiil bj i ilolh 
him ml fitiim 1 Ni xl II Is iinpnitiiiit to an that tin 
iidliiHtrni ill of llu iuhtoMO|< is Mfflihntlv Ann and 
not llulih to lu nlti ri d bv On w tight of thi lutmia 


■ ami in and sonn pbotogiaphs to On Chic f Ilialth 
Officer of Tasumniu tin 1 tklngtou) who Ih much 
(ntniHtid m nilcrimiopK woik ll< wua mi pleuHid 
with It that hi inadt om foi h hum If I la lb v» bo 
told Ihh nunlstiriil ihhf that In hAd inadi an addl 
tloll to bln ill paiInn nt ind Inatulhd u nib in i aim tu 
fm Ills wmk lb hopi d tin govt i linn nt would italic 
tlon tin expense Tin Mlnlsfir wax agmably hur 
piisiil wlnn lu fom il llu It<ni to lx Just 4'/„d 
With Kgird to On tihotogrnphs 
Fig 1 will no doubt be idontillid an u traubverm 


will no doubt be identilhcl as a 


<? 



£ ' 0 

V 


11 lion ol tin ihl/onit ot Ou i oniiiioii Inn km 
ll’tnwl A IlhioMiumlar liutulh Is will mui inning 
Ou pun inliviiiutous ciIIh Taken with a 1 liuh oh 
Icctlve ixpohiiri (In davlighll a fiw hi muds 
Fig J liuf of On liogmoaH fs pha'/itum ) lltn 

Ou intiieating annngiimnt of tin lnrg» 11an pan nt 
hoopid (ilia hhi i (ninth d lir Ou stnalli i ami nairown 
i hloioplivll containing c< Its l*c wi ll ‘ in At Ou lowi r 
pnit of thi photogiaph om ot tin hi Inwipi d nils Is 
w.n with a hole In It This Is ttkm with a dry 
1 10 Inch Ou ixiMisun ion h qutntly It* much longir 
about a niliiuti anil a half 

Fig t 11 nf of a (Oinnion ituihs (Funotm hug to 
m tn a) Thi. 11 11 h an lliud with (htoiophyll <or 

ptiHi Ii s I h Ih slso Ih taki n with I lAlmh ohk<Ov< 
Fig I Jukm mult i Ou same. ioihIIIioiih will 1 m 



UgX. I i»f of sphagnum Figs. Luif of Fun»ni II jn, tom. trim 



FigS Fllamml. f S| ir mm Klg 5 -O.mmsnu- Kig (I UyilmtlnKKSimfoodlngim IKwikl.(1 h-urtal 

MK RoPHOTiK*RAl»H\ MMI’LIHM) 


I ist lx tin i aim it must hi sltadv and to thin md 
nmmi tin iu|iku and havi u plm of stiff iard 
IhiimI with a lotiml hob in tin ntlddh whiih DIh thi 
uibtosio|ii i ml of tin i vi plm and jo plating It in 
thi IuIm v on liavi i piitfoiin on wliUh Iht camera 
(«n n«t Tin ill (grain wPl im rhana i X'llam belli r 
Ilian anv wilttm ■!< se i Ipl Imi 

I haw taken sewral phot a rantiK with thin lltth 
(Rinera and the ft w pnsmttv to bi disirllxd will 
give an Idm what tan be dom I nhowed thia little 


easily let* milled hm Splrogvra with the lovely green 
spiral hands 

Fig I—The head and rorepart of Uammara* the 
freshwater shrimp One inch ohjoetlve and exposure* 
about tm HteondR 

Fig 6 —Although owing to unavoidable muses not 
quite (bar Is of Interest bemuse U shows a rotifer 
f flg/latina mnta) In the set of enjoying a good meal 
ef Clostcrla one of which ean clearly be seen In Its 
jaws Of eourse its somewhat Indistinct outline la 
duo to movement. 


Heveia] other mlerophotographs might be* shown 
but I haw already encroached too much on the apace 
of your Inte resting paper 1 would like to add that 
all the photographb wcie taken on Hpeclul rapid quur 
tci plates (Itnpeilal) and developed with MQ tab 
loidb 

COST ur POWER TOR VARIOUS 
PURPOSES 

In a paiier entitle el Coat of l*owei for Various Indus- 
tihs Under Ordinary ( auditions which was piesenled 
befnic the HuhUiii boelcty of ( 1 v 11 Lhiglnccrs by 
Me Han < hat Its, r Main and F M Uunby the follow 
Ing general suinniaiy was given or the cost of nice 
tileal pciwei foi vailous pui poses and undei varying 
conditions llu pikes quoted are approximately 
those found In thp vicinity of Qoston 
I’eiwei In small amountH and with a varying demand 
tan be put chased for from about 10 cents per kilowatt 
hour In tlvi kilowatt lota down to about t> tents a 
kilowatt foi 100 kllowull Iota where the power la 
used for about r>o hours a month 

Du tutu for a iximan.iit or Htoady imwer of 100 
kllowutlu for 100 hours a month would be about $2 b8 
iur kilowatt hour and for r >00 houiH a month about 
tl hi jar kilowatt hour The two conditions men 
I lumd an only used us Illustrations lo show normal 
c use a as In a illy like HoMon 

kHHiimlug a plant of 2 noo kilowatts eapaelty tin ap 
proxlmati eosta and prices foi power arc given in the 
following table 


1 xtiie ilurbim | 
ISil*i r mill (i nt iui I 
I i|ir mill (lurniiHij 


r'vT 


Tile above figures an for iuwh where no wasto 
pioduets are used for manufaetuilng 

For eli(trie lighting or lallwav woik with a load 
faelor of 10 pet cent the cost would tn about $1 C r > tar 
kilowatt hour oi »40 per kilowatt yeai This Is $2f So 
pe r engine horse powe r >e ar or an equivalent of fib Ou 
l»r Indie ate d hoi se power year 

For pa pi i mhl woik 21 hours a day, 8 days a wick 
power only |'»7 00 per kilowatt yeai or «7'»2 cents 
per kilowatt hour for an engine plant or about 8 per 
cent lean for a turbine plant If the* wasto products 
were used for manufacturing these coats might bo 
re dined by about one third 
For use In Industrial plants 10 hours a day 300 
days a year straight pown would eosl ♦‘13 00 per kilo 
watt year If heating In done by exhaust steam, these 
figures may be ledured by about ft 20 per kilowatt or 
lo say $10 60 per kilowatt yiar This would bo about 
SJi 00 pu engine horse power and |20 00 per indicated 
horse power year 

For colored textile mills making use of exhaust 
steam and water of condensation, tho original cost 
ol straight power would bi tho same as that given in 
the preceding paragraph This may be reduced by 
using the exhaust steam and wasto products by from 
ti 00 to $12 00 per kilowatt year depending upon tho 
amount of steam and waste products used 
The t oramon price for hydro electric powei 24 hours 
a day h days a week Ib from $30 00 to $40 00 per 
decimal horsopower or $4000 to $5300 per kilowatt 
Tho common price for hydroelectric power 10 hours 
n day 3 000 hours a year, la from $20 00 to $25 per 
electrical horse power or from $27 00 to $33 GO per 
kilowatt —Mac hlnery 


Om hundred and titty locomotives of the I* high 
Valley Railway are being equipped with a new fuel- 
saving device On all locomotives tho air brake 
pumps are operated by steam and It has been the 
piacllce to conduct the exhaust steam from the pumps 
to the smoke-box to which the stack la attached and 
then to release It, causing a draught Considerable 
work is dona by the brake pumps when the locomotive 
la at a standstill, thus causing a needleas loss of fuel 
By the new arrangement the exhaust steam ts carried 
rutstde Instead of Inside the smoke stacks Testa 
made by the above-named railway show that tho com¬ 
pany Is saving about 1,00ft pennds of coal per locoroor 
tlva on the descent of the bark from Olen Summit to 

Fwtom Jtyrttafc ft*»rt ft *11* 


■ hoowMifa Md f+dcotiflc Nc*» 
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A WAVE-LENGTH COMPARATOR.” 

STANDARD MEASUREMENT IN WAVE-LENGTHS OF LIGHT. 


BY A E.. H. TUTTON. 


Tm employment of the prim Iplo of the interfer 
erne of two rays of tnoniKhromatli light derived 
liom the Harm souicc one retarded behind the other 
hy having to traverse a longer path foi the produe 
llou of rectilinear Inlui fc re mi binds constituting a 
Male of half wave-lengths baa now been brought to 
such perfection that this highly refined scale may bee 
use d for the me uauie me nt of (chart distances or small 
move me nta of any dc scrlptlon whatsoe ve i The ae e u 
taey Is absolute to the tenth part of a scale division 
the twentieth pact of a wave length of light and is 
actually measurable with the most ordinary mlctomc- 
ter to the one bundledth of a scale division eorre 
s|H)iidlng in the two hundredth part of a wavelength 
Now n ware leugth of even the grossest radiations 
employe el those of red light derived fiom either eael 
mltint vapot lunoflbt K millimeter) or hydrogen 
100<)(in r (i2 millimeter) Is a forty thousandth of an 
inch no thut the measutablc unit is an e tght mill 
ionth p irt at ail inch 

The finest trust worth) measurement by meehanlenl 
means (sueIt as the Whitworth machine) or micro 
metric devices (sue It as the most refined thickness 
measurer) is the one thousandth of a millimeter m 
the twenty five thousandth of an Inch Mote over the 
imount of posf-11 euer with eithu of these mechanl 
eat methods of measurement or the Interference 
method is from one to two units of the respective 
He ale H Hence the Interference method is only sub 
Jeet to a possible trior ol one three hutidre d and twe n 
lleth the magnitude of that to wlileli the mechanic it 
tiKHle of measurement la liable 

The intei fire me method wis fltst seriously cm 
ployed by FI*/nil whet utllired it fot <he deieiraina 
tlon of the thcimil expansion of crystals and other 
sninll bodies It was material!) Improied by Abbe 
and IMilfrleh and more icecntty both for the same 
e lystnllogiaphlc purpose and for general purposes by 
the wilier who has alsej extended its use to the me as 
urement of the modulus of elasticity of eiystils and 
small bodies or small quantities of subslantes in g n 
e rat 

ft will be remembered also that Prof Mlchelson of 
(hie ago has nee nil) adapted his cntltclv different 
mode of producing Interference filngea In this ease 
elicular to the date lmlnntlrn of the number of wave 
lengths of red cadmium light which he has pro)id 
to be the moat homogenous of all radiations ve t known 
to us In the Flinch meter By employing n giadu 
ate d se rles of glass plate »tat mi or Intermediate stand 
ards each double of the preceding one eommenelng 
with a basal one of half a millimeter In which the 
actual number (W12) of half wave lengths wa 
counted I he number of wave-lengths of Ted cadmium 
light in the meter was eventually found to be 1 rr " 
161 This number hna since been confirmed b> the 
Independent method of Fabry and r«rot In which 
elrculai filngcs an also produced 

Three years ago the writer was Invited by the Stand 
ards Department of the Board of Trade to adapt hta 
interferometer to the purposes of a wavelength com 
paiator of measures of length and a memoir recently 
published in the Philosophical Transactions of Mil 
Royal Society (Phil Ttans A 1910 vol ccx p 1) 
with the consent of the President of the Board of 
Trade descilbes the instrument which has now been 
installed in the Standards Office The memoir also 
comprises an appendix concerning the possible employ 
nient of wave-length rulings on metal aa defining linen 
on standard bam with suggestions for their use along 
with the Interference bands of the Interferometer in 
an original method of determining the total number 
of wavelengths In the British yard 

A general view of the interferometer and one of 
the duplicate microscopes of the comparator togothor 
with sufficient of the bar carriage to enable some idea 
of the whole apparatus to be gained la given In the 
accompanying illustration 

The whole Instrument Is mounted on a large atone 
block, resting on Isolated concrete foundations On 
a small atone pedestal similarly Isolated in front of 
the large block rests the pedestal of the autocolll 
mating telescope and attached Oelsaler tube of the 
interferometer In the common focal plane of the 
te.sscops objective and eyepiece opposite tho Jnnc 
tlon of this main optical tube with the rectangularly 
attached side tube carrying the Oelaslcr tube a small 
totally redacting prism Is arranged half covering the 
focal aperture A atm smaller rectangular atop or 
opening la a plate la front of and almost touching 



that one of the p tpcndleular prism faces which Is 
dltesled towniel th objective and lies 111 the foe ill 
plane very elew lo the edg dividing I he e lose el half 
fiom the op n half 1 h thi effeellv source ol the In 
tuft ring light tin mys fiom the (.tlsslei tills te 
< elved on the otl l fae e of th i lglit angle cl prism 
are arranged to till thin slop iftir r lleetion Trim ill 
hypotenuse of the pi ism The rays proceed fiom th 
stop to th olij e 111 which th i li atuuikcd to fill 
with light anil thence puss out of tin tel scoj as 
IiarnlM ravs In the pith at will h the dlsp islem nnel 
interferene ippaiatUH is placed The ravH lctinn t» 
the telescope from the lulle r along prnc tie illy th 
same path but aftci n nt link ihc tele seep Inste id 
of reluming to III little iictanktiln slop the Ir orl 
gin th i me clctle ted lust sufficiently lo one siel lo 
foim in intake of tlie slop the seme si/ ns th oiikl 
nal In the ope n semi < It cellar ape i tine cf th focal 
plane within 1 eou|Ie of millimeliis of the re tl slop 
I ills e lose in ss lo identity of path of the outgoing end 
the Incoming isvs anil consequent noiniii IneUlinii 
on tli i II titik Kl iss surtiees ol III Intel It time np 


pirntus Is laigoly responsible foi the magnificent tl id 
of parallel Hlraikht lined iulerfeitnco hands will It 
the authors Intc ife ionic te r afTotils for It fulfills an 
iBHrnliHl e oriclit loti for icrfcct intc i fen me 

With the oidlnaty voplcco in position the images 
of the stop ieffect d from the various surfaces of the 
interference appaiatus can be focused ad quitelv 
magnified and view d during their ndjustminl to th 
theoretically ided positions But when this eyeplee 
Is replaced by a pedal one consisting of a Riinsden 
micrometer combined with an additional lens betwpin 
the loiter and the focal plane the telescope Is con 
verted Into n lowpow c mkrosrn|>e which focuses 
simultaneously the inteifirene hands a little rUv ted 
refer.nee ring In the eater of one of the two sir 
faces re Retting the Intc rfe i Ing light sad the mlcrom 
dir Bpldn luus There nru two parallel vet tie al 
spider lines one Is adjustable by the left dium head 
of the micrometer so as to be. able to set it at any 
convenient distance fiom tin other in order to in 
etude a single band ami most of the inference, ring be 
tween them and both ore movtd togUber by the 
other (right) measuring drum In order to Is abl 
to determine the band width and any ft ad ton of a 
band which may hive panned the reference center 
The dispersion appaiatus consists of a HHgcr con 
stant deviation prliem which enables the desired sper 
trum ray to be Isolated fiom all others and that alone 
delivered to the interference apparatus The rays an 
deviated exactly at right angles by this prism toward 
the interference apparatus the surfaces of which they 
strike at normal Incidence after which they return 
through the constant deviation prism (thus securing 
double dispersion 1 to the telescoiie The prism Is 
mounted on a divided circle so that It may be call 
brttod for the delivery of light of any desired wave¬ 


length If desired mil Ims numerous idjustmenln 
Sueli c aliliiutle ii Is not ess li tl c t how \ r is tli i at 
tlculai Imake of III ol Iklll Hte p 111 llu eel il e III re 
spe Delink II) lb spectrum bin 111 line of lutllllluill oi 
li)dreik< ii can b adjust el iisuilk in temoval of the 
fiont 1 uses el tli llunisd u e) |l e 

Tli tut rf r m nipnriitiih nslsts of tin. ell 

eului ind thick glass dlhks 111 fluid of wlileli is of 
I la k klnss polish tl in il sol iti lv tin j Inn on Its 
c it i surra c will h Is on if tl tw 1ui| iituit hiii 
file s il III el in III | I Ii ft li f II lit it ling 

likht 11 Is kiouiid ■>' Hi bl i k miiIu Iiv wtiuti It 
I alia li il In in aeliust \11 until r to tli ilkht nil 
e ios o| of the i mi inti i th inn tu nt f win h it 

lb to te eid I In otli i two mi I ilk l disks of color 

lbbgliss lie ut i all\ sinillu tin two lull) plun hiii 
fa is cf ii Ii dkk let li mg Mil th j mill I but In 
elliud at III minut uiikl if minutes (lie left 
sui fie of II il on neariHl li tli lil i k Mass disk 
Is th s ■ mill sui fit e n e rn d In III int if renm 
and at | ituilies III )li k glam, within i imlllinit r 

tie si ml ih l dii| li ate oil ill I lv liilrndmi d on 


the rlkht of II to eoiicct for the slight dispersion 
traduced bv the T r min of Imltnutlon the two being 
Hit oppositely is ugnnln tie dilution of the wedg 
llu min Inclination Is just adequate to defiest mil 
if the fl Id of the telescope llu lellertlon fiom the 
oilier (right) surface of the lift colorless disk and 
bolh lmikes fiom the enuntcrvalllng disk nr got rid 
cf by n slight Hit In the it lingiilu dine tlon All 
the many adnihttncuts i qnticd nr provided for in 
the nmunluig of the two (aimless disks on a separate 
carrier Rilding long tho face of the upper V and plane 
bed of the tomtmratoi 

The apparatus as describe el up to this point in thn 
intiifron Ur 

The eompntiil i consists of two \ nnel plane beds 
ne arly 7 fe e t long of S|s c tally homogeneous east iron 
and worked truly plane with consumnnte care to 
gethrr with I lielr contents ill ) m nrrnnge d step 
wlw mm on the top nt the stone block and the other 
"'/4 inches below and in fiont On the upper one slide 
the two duplicate mle rose opes ind on the lowet one 
the standard bar carriage and accessory fine adjust 
merit fittings The rairlage is given a longitudinal 
motion a t i ansverse motion ailiqimfi lo bring e Ithe r 
if the two bars lo be comiwrcd uiieli r the micro 
Hcopes as well as fine adjusiments for a/lniuth height 
and level thus enabling the dc filling nnrks on the 
bars lo be readily focused without touching the ml 
e rose opes if It is so desired 

Hach mlscroaeope Is carried on a solldl) constructed 
slider on the Vand plane bed b) which Its coarse 
adjustment for position Is effete ted Hie mle rose ope 
bearing bracket is not however fixed eltreitl) to this 
slider but to a second one sliding ov r the first also 
with V-and plane contact and with the further eon 
irol at tho movement of a ryllndu within a cytindrt 
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< i( horliif. Ihi flat sibling In 'ffnitd by me tun «f 
a mod uni fully made h<nw of fifty thieuilx to the 
liu h on which tin buioHii ol tin inHtiunit nt depends 
iliiiJ which i.mlih at Its outi i i ml h lai ge milled In id 
Tot hand lotHtlon mnl n woiiiiwIh • 1 of 100 lutli geai 
mg with mi * tulli hh sinvi v. Iil< li mil ill Ini In 10 
tat( (I by band by nu iiih of n ml I lid limit i i In me iiih 
of a shift mil a laige wind him in tiont In tin Ulus 
tiHtlon Oiu cotiiplt li rotation of tin latti r mm 
speindx to tin move me nt of III mu i im ii|ii ind tin 
111 II k isl Isa Inti )f( M nu disk to an < xti tit wlihli 
<uiihi s tin passagi <f fiftun flit it mu hands paat 
tin life mice until Mot tb ill in Imh of i mm 
mint of tin i In mnl uni of tin wli #1 In nuiBHarv 
to ilTut the pussu^i ot it single band lwothltdH of 
the di ad »i lylit of tin inn u nop and slldir ait 
taki n up In ft III H|||HK piston* mil tin lllnvi nil nt 
of tin hIIiI > bv tin hi li it Ik unit n pitHh In (iltnr 
dilution igileiHt I In Hills of n hums In tin flee* 
Midi i tin ii Im lug nbiolntily no alraln nnvwh(K 
I Unit thlb im»i mint of tin iu 1 iiohui|» Is mil only 
an excessively (tin om but also so tdiady (but thi 
IiiiiiiIh ptiHH with t prulHloii which liaun nothing to 
Im ill si rut and mih band in iv )h Ii Id lot any length 
of Him Im i omit Ini, put pom h 

I in Ii inb rosuiiN Is pntldirl with i inliioinitii 
(jepnu with HpIdiiliiKH nil him d is In tin Intu 
ftionnlil I In (im idjimliiu in Is inndt exception 
ally stead) and ngulni I no s Im of nh|ecllve<i art 
piovidcd uni pan It a nlisi 11 my, tin defining llnr* in 
tin uiuntiiMink wills nun tin mils of standard 
baiH with a inigiilll it Ion of 1 o illiinn ti rs and with 
out pi at tint Ion of tin will liv tin nblutlw anil tin 
othi i ml foi iimi with tin wan length rulings 
T hi di II li lug 11ms of white vet • h inn In m lllu 


intiiati d (with (ritlml Illumination ) by tin brill 
laid image of a dlalaut Ni mst lamp with thi aid 
In iu«h uisi ol a litili 11 fititing priHm a collimating 
Una an irth diaphiugni and a glasH plate milioi 
alvow tin objuttw all piovuhd with ftn< adjust 
limit- f lilt* avoids all luating ifTut on tin hum 
and Hu laid trims of htat lays an Altered out bv a 
thli k watir lack«t In fionl of tin* lamp and its la am 
pniath Hung liiiws I In Illumination of the waw 
hngtli rulings om forty tbousandth of in im h npait 
Im ixu lb lit with tin I l*thlneh di) objectives i in 
plovid and tin di flint ion tmly Hurprltdng 

Tin ti »i|M taliiii of tin wboh < mipnator room lx 
nialnlalmd at tin offle ml teinixialuic Hi dig K mi 
IIhIv (hitilrally both an ugardM aitlfhial In Ming 
and tin ttminoHlut which Is uilginal Bo Hinslllvp 
In the laltit that tin i ntram i of a pit son into the 
toom la Iiiiiiu dlati ly followed bv th< extinction of 
om of tin hinting lanipa In eonipemsale for tbe ixtra 
wainith Inttoduud 

Tin flniht defining line a yet employed on any line 
imaRuri barn are theu« on the plaMnuni li ldliun eopv 
of thi imperial standaid vaiel Vet even pui h of 
the be his u tbhkness upnmli nt to fifteen Illle fei 
mee li hkIh the eh lining lines on the Imperial viiel 
Use If im three tlllKH as eoaisi lienee we have now 
nuiveel at that at im m the i ompi t It Ion Im tween eh 
fining I Im m and ii fine mint of nu hmiii i mint when tin 
latte i Inn fit sui passed the forme i It was for this 
linnoti that the wiltir took up the tnviHtlgatlnn of 
wave length mil hum with the* idi a of tlulr poHstble 
um as di fining lini h eoiiiini iisuraidi with tlu Imre am d 
ie line me nt of me nsuie me at Mr II T (navnoti of 
Melheuiim wlione wniicli I full) flue I ill lugs have H 
mill) lull! in Ut ll dim lib* d 111 Hill lose (ipie illelis haH 


kindly made n numbor of i tilings of 1/40 000th inch 
Iliumse wbhh piellmlnary exptrluuntn Indicated a» 
feasible, for the riqulred purpoac on polished spexu 
him nutal aud platinumlildium which apiicar par 
tieulaily the forme i pe rfe e tly satlsfae toiy Die forty 
thoiiHiiudth of in Imh being (lie wave length of icd 
hydiogcn ot cadmium light the distance Ih 1 tween two 
linen tilled at this Interval eon espniicbe to only two 
lnterfetenu IrnnelK With tlu 1 IJlhlueh dry obje< 
tlves lhe lines mnrcowi are as iltanly cut an spider 
lines and the thicknesses of a line Ik less than half 
a wave length Five hiu h lines an niled In nureea 
slon the untin] one l» lug coincide ie d mb Vtt defining 
line A strong tlndu line ih tuled on each side of thu 
hw and two other strong eitns at right angltB In 
ordei to 1(Mall/c a eential part of sueh a system It 
apiieats pufutlv feasible to cany out a stepping off 
prexeHs for the counting of the total number of wave 
lengths of cadmium led light in the British yaid 
in which mull lullngH would taki the place of the 
glusa platen of tlu MlehelHon m Fabry and Pi rot 
i fei tons a bese line of tlu thlity second pait of an 
inch being hist actually counted In hands with the 
sld uf tin Inte lie eonii tn lx tween limits defined bv 
two sin h svsti in of mllngn Ilu final fiactlon of 
ewiy stage In sin h a pi on ns mold bi absolute ly 
(be (kill bv tin Inti l fe ionu ti r 111 all eases while Ml 
ilulsem leiuiid It iioksIIiIi to do ho Hint Is ho far as 
Inte t fe re lie i hands ate still visible about four Indies, 
and uh it has already been moved that the accuracy 
with the tiillngs in almost as gicut as with luttrfer 
e ne i banilH tilth du eking ii imh to Ih as Imperative 
ah when only tlu eoaise existing defining limn are 
atallible Ilmee the Future herein these iiilinganp 
penrs llkdy to he both Interesting and ini|K>i tnnt 


MENDELEEFF’S LIFE AND 

THE CAREER OF A GREAT CHEMIST. 


WORK,.* 


Iv Mateh 1K1 I Me nd< lev IT e oniniunP nt< el to tlu 
Kusslnii (lie rule nl Hoe te tv an e uiiiie t itlon of tlu pi In 
flple ot periodldtv and i statement of seme of (he 
consequences of Ibis iii (ignition ol the i elation of 
prop* ribs lo eitoiuh weight throughout the wholi 
range of tlu knrwti dements and tins statement was 
aeeotiipnplid by a table wlileli while It Is ins t e lose 
icsMiibl me e lo Odliiig s table of 1st 1 was apparently 
eoniueted In his mind with an idea which la>< ame 
clc-mcl and mine Ip el live In tlu mod I fie ut Ions which 
lu I in mi it Kid v altci wauls Inundated into Ilu ar 
range uu ut 


If itih It iff i I it'll 11 ihl 11 tin Hi minis 
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Fioiii this an iiim mint In whldi tlu elements are 
pine eel in ve it leal eoliinillK me ending to Ills leasing 
a tom le weight so that tlu lioi l/otilul lines contain 
analogous iIpiiu tits main aeeoidiug to Im teasing 
utonih weight Menele IN ff deduced the fiiiulame utul 
piliulple willed 111 expiessed is lollows Thi elements 
niiangiel ueoiellng to the magnitude or itninle weight 
stiow a pe 1 Icielu ■* e ll iligc of pieqx I tie H 

I’n vIons stiuliiitH of the Hlllijiit had hull foi the 
most imit Stiuek with the 1 dal Ions obviously sub 1st 
lug lie twee ll the nu mix is of Ilu seveinl liatuial 
families or ih mints bul had with few exceptions 
'ailed to pe tee Ive that tlnto must be a imuial law 
binding the whole together However Me tub If iff with 
that noble sent inn nt of just tee which hIwivh animates 
♦he tiul) seuntltle mind iilmlts thal the Idea of a 
Miuial luw huel alieadv been foreshadowed by others 
( Farndav lee lure IKS8) 

Me'iiddew ft s table of 1S60 was suhse qiu ntly In 1871 
Tnoelitlid so as to assume the form with which we have 
rll Is i n m> long familial ind which Is to be found In 
even modern textbook Thus tl may be datmed for 
Me lull lee ff that In was nctuall) the Amt not only to 
founulate a genual law connecting atomic weights 


•111 Wei lcleeff Mem riel I rclnr iIcMm rc-cl fcefoti (he Cue Held 
Sim let, on (XI her ii 1WP 1 e sir W illlun \ Tilde n Fits At rtclxoil 
rromthe I iiirmlnrn s> i li r c lx-.ember Idea 

tltere nn e i r r n Itic e< imnn Ii moduli in etiese nn tntnstt(H> 
li llie erlgtnnl InnHiuiieli me the IliiMHlnn word fur jm rtodlc Is 
- udeied tlifenwelm upndiml) 


Oom Indeed from Supplement No 1789, Page 361 

with pi ope i His but was the (list to incite tie Us ehai 
i del and is lu hlmsdf < I’llnclples PI0> II p JX) 
Ins poiiiie d nut lie was the Hist ♦« foretell Ilu pmp i 
hill mnl is n ml ele nu ut or lo altn tlu uecptnl 
itomli weights hi confide nee of Its validity Ihc linn 
was in file t ilpe foi Mu enundatlon of till* gcminl 
piliulple ind tlu suggest Ion nine given tlu telntloim 
i in bod Ii el In tlu law could not fill to nttiaet other 
(hemlsls Aeeoidlnglv In December ixhfi I othar 
Mom with hiu h knowledge of Mendeldeffs sdnrae as 
eoitld lx iImI nd from the Itnpcifeet (leiman version 
of Ills pa|xi of the pievtouH Male Ii proved htmsell u 
eoiivineeel exjionent of the Idea by contributing to 
lie big k \ n mih » a pape i eotitnlnlng a table subHtun 
daily tele ntual with that of Mendel/iff and hls famous 
dlaginni of iitomle vulumes which mop ele ally even 
than the tabular adieuu lllustiales the principle of 
pe rlflelte it) 

The lnsloiy of wienie* shows nianv Instances ot the 
same kind (.rent gene ral 1/at Iona have often icsultcd 
ft om the gineliial nctuiiiiilatlon ot fads which aftei 
iimaliilug fen i lime Isolated or confused havp been 
found to admit of co-ordination Into a eouipie henslve 
scheme and this once eleaily formulated many work 
era are found icady to Hsslst In ils development The 
ease Is neatly paiallel to the recognition of the opera 
tlon of natuiul sdeetlon by Tlarwln and Wallace or 
It might lie compaitd to Ihe dlseoveiry of oxygen by 
ITl<Riley and Beheele and thu utilisation of tills knowl 
edge by loivolidir In each ease much preporatoiy 
work has been done and a body of kuowledge had 
been gmdunllv aeeunuilated which when duly mar 
Htmlcd and surveyed by the eye of a ninstei could 
scandv fall to reveal to him the underlying ptlnoiple 
Tlu full consequences how'ever would appear only lo 
a fe w 

I legHrd II unnecessary In the presence of the fel 
lows of Ihe Chemical Bexiety to tcvIpw with any de 
tail (he multitudinous applications of Ihe scheme of 
the dements constructed! on the bant* of thp periodic 
law These bip the commonplace* of modern theoretl 
<al eheinlaliy They are embodied In evciy textbook 
of any Inuiortance and an related by every leeturpr 
and leaeher as familiar and Indisputably r.eogntred 
eoiiscque nets of the system Wc may th refore pass 
llglitl) over the story of the prediction by MendelAeff 
(if the properties of undinenvnI’d elements confirmed 
so rematkalily by the discovery of scandium gallium 
and geimanlum and related In dramatic language by 
Mcndeldeff himself (Faraday lecture) We may also 
pass over the applications o8 the system to the corrwc 
tlon of atomic weights Illustrated by the case of beryl* 
llum the recognition of previously unnoticed relations 
and the discovery of new elements notably the com 
panlons of argon (Hamsay Presidential Address to 


Million B Dtltlsh Association IR*>7 and Proc Kov 
Soe IX'IX Ixlli 1 !71 

It will be more piofltnbh lo consider n few or thi 
(llfllcuHiih which still c tie uni he i tile application ot the 
low and which while limiting out uu planec ol It In 
nn unqualified fotm as applicable to the whole of the 
elements tempt the x|Kiulatlve mind to wauelet In 
wide fields of tonjc e Mile 

(an it Is tiul) said that Ihc ih mints nnanged In 
the eirdii uf the it atomic weights show without exeep 
tlon pc i Iodic c Imngc x of propci tie h v This cju stlnn 
has been proiKiimdtd already hut lias never been fully 
discussed even by Mendeleeff An examination of Hie 
fads mmus howevci to Inellc ite tlu possibility of 
some other prlne tpli which while It dess not sii|sr 
side tlu lie rlodlc scheme would if it eould lx tecog 
lll/cd supple me nt It 

Ftom a consideration of the almost unbroken 
sequence In the atomli weights of the known ehmcnlH 
ll seems probable that few additional elements aie to 
be expected exeipt possible on following Mo and an 
othi i following W save In Die legion fiom HI to Ra 
This suggests tlu lenmik that after all It Is not neoca 
sary to assume that the mate rials of which the earth 
consists should lucessaillv Include i sample of every 
possible element Indicated by Mich a scheme Bomo 
which are missing fiom teriestilal matte th tna> pei 
haps lx lesponslble for phenomena recognizable by the 
spec t rose ope In Hlars or nebula* tut distant in cnstnic.il 
space The tinex|ie<ted however oflon happens and 
tome mhi ring the dlMovery ot terrestrial helium It la 
permissible to hope that Home of the vacant spaies may 
hereafter be filled by earthly occupants 

There Is one Impoitant point to be noted here 
namely that If the soe ailed rare eaith metals prase 
odymtum neodymium samailum gadolinium terbium 
dysprosium nblum ytterbium and others of which 
the existence la doubtful do lie In the position Indl 
cated thp original statement of the pcVlodlc law breaks 
down at this point 

One result of the recognition of the periodic law Is 
that theorle* concerning ihc genesl" of the elements 
have rccelviMl a stimulus previously unknown It is, 
however Interesting to note the attitude of Mendelfisff 
toward this question, and the small extent to which 
Ibis attitude appears to have become modified with the 
lapse of tlmp When in 1X80 twenty years after the 
discovery of the law he composed the Faraday lwture, 
he seems to have regarded speculation In this direction 
ar a kind of abuse of the periodic system 

Fifteen years later after tho discovery of the argon 
group of elements of the phenomena of radio activity, 
and of radium It became necessary to consider the re¬ 
lations of these substances to tha periodic scheme In 
a remarkable article contributed to the new Russian 
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ttncyc. loped la and subsequently printed an Appendix 
lit to the ‘Principles (Knglhib edition 1905), Men 
doMeff gives a new table of the elements In whirh 
plates are found not only for the argon group and 
radium, hut for two hypolbethal el« ments whleh ar< 
listed befoit helium and designated x and y 

The y In the tablr 1 b suppose d to Is an analogui of 
helium, and may be ldontlflid hereafter with toron 
turn which has been recognized In the suns coional 
atmosphere Thta gaa would havt auordlng to Mm 
Uelfeff a density about 0 2 and thou fori a moluulai 
weight about 0 1 oi about om tmlb that ol hi Hum 

x Is the * ether of the phyuli 1st foi whhh Men 
deldoff, disregarding convmttonal views Huppohets a 
molecular structure He also asBunns that llki the 
argon group thia ilirnmt Is rhemltally Inert and t>oa 
Besaos a vuy low dtnatty and atomic weight intimated 

at o ooo ooo ooo u > l 

('he mists and physicists litvt however limnd it Im 
poiu.tbk to lislst tin fast mat ion of this problem ind 
auoidlngly then havi bun many hvpntliiHiH as to 
th< oilglnal of thi ih mints and thi nutuie. of thin 
connection with one another Thi hi sum to Is lnsep 
arable from the pirlodii scheme itself whhh at onu 
provokia the inquliy Why do them nunuitial n in 
tlons ouur and what is tin minning of Hum If tin v 
do not imlnt to a umniion genesis in tin opirntlon of 
sonu proii ss of i volution* 

Hypothisis i onu inliig the i volution or thi fitments 
have hltliiito him usuallv band on the assumption 
that thi successive btagi s ot uindmsBtioii of ihmmtal 
mattei prouiil Horn a s'ngle pitman stuff whnh by 
a pi oi e ss analogous to polvnii i l/ntlem among (aibon 
lompounds gavi iIs* to atoms of gu iln unit guatir 
mass wltbh weti sttble at thi prevailing and any 
low tempuature Thi physlml iRime of the sums 
slve rondi nsatlons Is Hupposi d to be n falling ti miu-ra 
tine It is of (ourse possible to inmgiiu that tf to 
thi Htuff of which hydtogm itmns mnslst an added 
Hiiiuhslvi portions of niattir of the same kind stable 
stiin lutes mav at Intuvih iisult whhh wi know ns 
tin atoms of tin i luumtH he Hum llthliuu beivlllum 
boiun rarhon ultiogm oxygen and fluorlui provided 
the Idea of Inti mat strut tun tu thise alomh Is .Ulowul 
Otherwise fiom the mere aernttnn of inatti r upon a 
rentral nude us then sums no sufflelent leason why 
thete should not havi bun formed an indefliiiii num 
be r of Intel mediate masses (OirisiMindlng to an lndefln 
ite number of what would Ik e ailed i Imunts Pm the r 
It Ib dlflleult to undi island why simple inneasi of 
mass should change say oxvgen Into fluorlm whlli a 
further addition of thi same kind should ihnugi nega 
tlve flourlne luto lnt rt neon ol posflttu sodium Hie 
isihslblllty of thi (ondmHHtlon of a single prot)l so 
ns to pioduu at sueeissive though unu|im1 stages of 
tooling the iiements known to the < hi mist hts bun 
most ably dlstussod lnng ago bv Sir William t’rookis 

This hypothesis howivir was put forward long 
before thi work of (Hi J J Thomson and his school 
was given to the world and tin ilution was accepted 
as a physical reality Thi hypothesis that out clitnm 
tal stuff may give risi to thi whole aitay of known 
elements by a piousa of eoudi nsation nuonipanted 
by a loss or gain of elutions the mass of whuti Is 
approximately om thousandth of the mass of an atom 
of hvdrogeu forme the subjest ot a paper bv Mi A 
r 0 Kgeiton In a recent numliei of out Transactions 
(T909 xcv 219) The atointe weights eakulated by 
his rotmula agree doeely with thi experimental atomle 
weights of the first fifteen elements but the hypothesis 
gives no explanation of the farts ubsnved In the plivsl 
eat properties of the i lementa arranged aceordtng to 
the MindriAeff hi he me their Alternation of odd and 
even valency the tianidtion from positive on one side 
of tho table to negative on the other the pertodli tty of 
piopertlcs shown by the sudden change or character tn 
passing from fluorine to the next element whethei It 
be neon or sodium 

Another paper by Messrs A C and A K Jessup 
(Phil Mag 1908 [vll rv 21) has recently provided 
a hypothesis of an entirely different character Prom 
a study of the spectra of the nebula* these authors 
have been led to assume the existente of two hitherto 
unretognl/od elements to which the names protogln 
clnum and protoboron are assigned The se with hydro 
gen flpd helium are supposed to represent four Initial 
suhetanees or protons which by condensation dlre*ctly 
or indirectly give ilse to all the rest of tho elements 
The arguments of the*se authors are ingenious hut 
rather artificial In view of tho fact that the number 
of groups la the periodic scheme to be provided for Is 
greater than four 

In the Mendelfcff chart of the elements there Is noth¬ 
ing more striking than the gathering of the negative 
elements toward what may be called the N E , and the 
segregation of tb*)poalttv« elements toward tho S W, 
the renter of the Intermediate territory being occupied 
by elements which play a more or less undecided part 1 
have elsewhere (Presidential Address, 1905 Trans 
lxxxvit, M<) directed attention to the fact (hat carbon, 
at any rate Is not directly deposited by electrolysis 
from any of Its compounds, with positive hydrogen on 
the one hand, or negative chlorine on the other. I be¬ 


lieve thi sam< ta true of situ on those two iiliuuiils 
standing In a middle position betweku the extremes o< 
tuples] by lithium and fluorine icHpentlvtly 

If we anaume that atoms are made up of two pails 
(protylie) positive and ncgativi In pioportieniM whleh 
detcimliu by tin pie pontli ruin e ol one or tin eillui 
whitlui thi i lenient shall exhibit thi positive ihniae 
ten of a metal like lithium or the mgativi e haunter 
of a baloge a we Brilvi ul a livpothisls whhh malls 
the Ideas put forwaid marly a cintenv ago by ltnnl 
lus Illb vltwh an tunilllai to ivciv student eif tin 
hlMtoiy of ehimtsliy but haw long bun leligutid to 
the IuiiiIh i immi nt wninniit iloctiliu Tin Pint l< w 
yeara havi hnwivii given us tin iinmrkiibn e xpe ri 
mental Investigations of f I T hoinson aluadv n tun el 
to and the new lonupllema eonieinlng the natun of 
atoms which levlvi tin fundamental Idea that they 
nit made up ol two comiMinentH * 

S.lting mil Hit known ileinentH m the urib I of the 
inline i li al value of tluli atomli night wi find that 
lntwnn thi fits! thin ihnints It I 111 t u»d 
It 7 the dtffeienii * Is gnntei thin would Ih 
ixpeilid by comparison with the dlffi n ui < luitIn el 
tietween the eli nn nts of great i nloinli wnglil whhh 
tmmidmtily follow limn fn order to satisfy the hy 
pot hi rIh iiihI pul foiwaid thcie nppiats 11 hi winding 
nn eli mi ul whit h ihnuld st mid hi thi same illation to 
fliiniltii hh livdtogm to lithium I Ills would have an 
utoinii weight 27 ippinxmiiiti tv Wlutlui this i \tsts 
and whitlui ItH i xhti nc i is unfit itid liv flu uitappio 
pitated h|h etidl lime of in hula oi inrona mn only 
In a matin of innjieturi Melidiluff tn tua (190 ) 
lutiht h|ii i ulalleiiiH eome ruing thi po nihility of still 
undlaiovi H d ill mi nts has sugge sti il Iln existence of 
a new ilnueiit ot tin hnloKin group with un itouili 
weight ilxmt t hut a 1 tin ailv Huffliliutlv hltowii 
hi unptid no hy pot In sis whuh inwih d anv ul< i of 
the ininpoHite natuu of the «1i tut nls ft would Ih i 
fore hHvi bun foie Ign to his system to emplov this 
clement In unv such maum r 

Du e one e pt Ions pi i sente el to us In I ) Thomson h 
work penult of several Hiippleim ntary hy pot In sis is 
in (tally llu Idea that if atoms an nally made up of 
smallei ioipusiles these an not thrown togelher In 
eeinfiihfon but an In has shown mm.I la distributed 
wltliln thi miss in a diflnlti onle i which Is deter 
mined by the attraction of tin electro posit lie shill 
and the self re pulsloti of the ncgatlie eorpiinehs In 
iludid In It Onei tin Idea ot sttuetun within tin 
atom Is admitted tin iwshIIiIHIv pn wills Use If of tlnre 
hi Ing foi tin saiui ouikh mori thin one ananKiinuit 
eniteHpondmg to what is railed isemullsni in nun 
liounds 

1 have dwelt Ht scum length on Hum vartoim hypo 
the his lie cause the illmiisslon of the Hilhjiet to whlili 
they n late Indieatra In inv opinion om of the eonse 
quernes of tin promulgation and gimral acceptance ol 
the pi i Iodic si heme of the elements This ts liowen i 
not thi only teanlt of the teiognltion of Its validity 
and urnfninths by ihi mists generally I hat tin ele 
ments stand In a definite nlatton to one annttui im 
I lira that thill lompoutulb also fill into Hull pliu s 
In an oriluly systim and lonsiqiuntlv a basis la pro 
v lib d tm llu conipli ti avsti met I/at ton of tin wind 
aeterni of ihtmistrv flu re ts scarcely a tn alls m 
elumlstiy which doe ■. not bear evletent witness to this 
tnnuuiei and thtH is iierhaim not thi hast among the 
sen lies rmdend bv thta gineraliration fm not only 
Is tin liarmi inahhd to mnemliei a niuih lug i 
num In i of fn<ts than picilouslr but he is bd to pi i 
eitve a (onneitliiti between phi norm na and ptoi ssi 
which was almost entirely wanting so long as pint 
tual themistry ((insisted mainly of a bundle of reelpes 
Hue It Is fitting that wi should glume at the famous 
tieatlBi bv Mendetaeff himself The Prim Iph s of 
( he mistry ol which we possess Him editions In 1 tig 
ttsh the last or w hit h IsBiiod In PHI i Is n i until lng ot 
flu se*venth edition (I'NM) of the original An i Ighth 
Russian edition began to be Issued in 190 • but Is In 
complete To this remarkable hook It Is Impeibsihli to 
do Justice In a brief nottie or to eommunleati to those 
who have not lead It nn adequate Impression CUarlv 
It is a work rt genius but such works an not always 
the moat suitable for beglnnera though foi the ad 
vancod student nothing <nn be more* Inspiring The 
Principle's embody In reality two distinct treatises 
Tor the text wlileli is written In an easy stvle open to 
quite straightfoiward reading Is accompanied hy notra 

* l arm III v In IMHi Hint Imsim- Ile|i»rl*) linsight tnrwiinl 
the lili ■ that the el mini* «n not iliment* in the still I 
senx. of tin tirm hut an tn fail iiimpound niiltialM mad 
op of al least two almpl ilimonta A and 11 Thi ilim nt \ 
was niippoeced ta la Idrathel with uirtMm whlli ti p wn» 
amlgnid a mgatlv. weight 2 and tt was auggest il ilinl II 
might be thi ether of span ( H Palm r (l*ror f nlmail > 
Belent Kim ) aaHum.sl 111 extalinn of twi suit i li m nls l> 
whleh he gnyi thi lUines keeUelliim and nxldliiin mil hi* 
view* appear to lmec a guieral naunhtsnic to tin hypnlhiRlx 
•unteatid In tin tut Ih original atllele In almtraifed In 
VinabU a ISilodl Is* and la etferrid t> In fmtnit * In 
Pslmer’a translation of Ni mat a Thi on tli al Phi mlatrv 

tit may also perhfliw Im worthy of not* that Mr K***r 
ton’a calralalioas (/«* Ht) lead him to postulate an i fa mint 
of nearly this atointe weight namily 2 mm although hi* 
paper glvea ho Indie atiuo as to its character 


whleh lire often more veil urn tnouh and usurp uitln 
pages Kvui Hu prefme ih.ittended hy ihtst eotminn 
larhb which an ull lnleie sling as showing the spiril 
of the writer and Hu listless adlvity of hla mind 

Little mole reiuuliiH to lit Mild In the seventeenth 
untuiv Itotbit Ihiyli t night ns bow to distinguish 
ele llu nn liom i out pounds aril how to give thi weird 
i It llu lit a diflntli ionuatu!Ion i b in |y distinguishing 
it from tin iluslveand r midst i Itngiug of tin ale ht 
mists In thi eightii nth tituiv I noisier showed 
tin ti ui natun of llu must famlllni of elunmal (om 
IKitmds nnnulv aiids b im h anil sills ind hil|Hd to 
Ihv Hu louneliilleiu ol qu tilth il ht, iln inistiy Al tin 
iHgtnnlng ol tin nliutuiiHi untuiv Dalton gave to 
tin in 1stly tin i oiuii the my ol wlitrii It Is not too 
nunh to sav tbit it piovlilid tli sinflold bv thi ml 
oi whuh thi i ntlii fahiu ol modi rn lluoiitlill i hem 
lsliy lias In■ ii built up Sixty ymis lat i this loniep 
tlon eh y loped mil iidoitiiel bv tin lulsns of m aimy 
of * ni mst woikc is has In in shown tu us m i hiilliant 
new light t blow ii ov i III vvlul tli ny In Mi nib luff 

I hi vbws of 11 ty) or I aviiisi i and ol Dillon h tvi 
In i n loin did bv i x|h i b lit • mil In mil iu d bv i\ 
t udid know Ii dgi bul tin lundinii ntil ind (Hsintial 

I nts if tin ir lib is rimulii ami (lull nanus m tin 
inoitil In liki niHliini llu ixiiisston of Hu pinodli 
law ot tli 11 im nls as know ii to tli pr se at gt m ration 
te destined w mav In Hi V to lie ills! i III (I lllto a IllOl o 
i (impiesi nslve si Iu up hy whuli ohsiiiiitiiH and annum 
iih will In il and nw tv Hu trm relations of all the 
i h tin nls to uni lipitln i 11 ve ali il and doubts os to the 
doituiu of e volution 11 solved In om si list ot Ih othu, 
hut as with tin itimiii tin nv Itself time is no irason 
to doubl tlini ib s* ntial liatuiis of tlu periodic 
si In nn will lx ib uly distiugiilshiil through all Him 
and iu assoi 1 it Ion with it Hu iiuitii of Mi ndeleb It will 
Iu tin mi pit si lied among III fillip is or founili is 

II iln inlstiy 

In an atllrii publish, d In the / pbyslk ('hem 
\ ( oe hn unel II lliekei de si nlu soup Him HtlgatlmiH 
of the pliotoi hi mist iv of sulphiiili arid Hu aiitluus 
studbd Hie foiuiHtion of siilphui Dioxide from hu! 
phur dioxide and oxygi ti midi i tin fnfliiiiu of thi 
raditHon from a quail/ muniiv lamp KxjhiI nn nts 
made with a quart/ iiaitlun v. esi I mutinied within a 
ineiiurv lamp showed lint tin format ion of sulphur 
trloxidi pi ihi iils falily i ipidlv evui at llu ordinary 
tinipiralim and tuon i iplellv at highet timpera 
lures Tlu equilibrium is quite distinct from that 
all lined In divlight With Hu mixtuie 230 O 
equilibrium is attained with a piodu tlon of b. pr 
eelit of sulpliui Dioxide ind this • quilllinuili ean 
also hr attained starling from sulphur Dioxide At 
ie.ii deg t with Du gasi s iemflm d in Hu iiarilon 
ihniiilier e c| it 111 In ilim was ittainni In 1 hoiu Tn 
daylight Ht te mpe iiituti s below t >0 deg ( the equl 
librium loiulitum <oiies|ionds with prariirally 100 
per tent ol sulphui trloxidi Again tin light equl 
librium I ittnith d on eximsuit to the radiation from 
tlu meiilliv el imp) is not displieed bv i iih. of te m 
|M ratine up In Sllll (leg ( win i is tlu te mpe inline 
ef el ii k e qtifillii linn (in divlight) Is dlhpinetd eon 
sulei ihlv hy a rise of te ni|n l it in t itiove 4 o deg C 
With II IlllXlllle III tlu pi open Dons SO () -= 1 It, 
lor e xaiuple nt 800 d. g < tlu vie Id of sulphur trl 
oxide Is SO pel tent on expnHltie lei the ravs from tile 
1101(1111 limp where is in (IiivIikIK llu yield Is 44 
1 e r tent of sulphur Dioxide llu tem|HiHture en 
i file u nl ol (he velocity of the phcitoe Iu ltile al reaetlon 
was found to he 12 llu aulliois < onsldt i that a 
teehnlcai pliotoe |p mb al process fui the pi net in lion 
ot sulphui It arid is quite feasible slnee oil using utr 
in pine e of oxygen no oxld s of nitrogen are leu me d 
Some (X|)( lime Ills wen made with a him e I il imrturv 
lamp coniposeel t sse ntlnDv of a qiiail/ tube 11 < e nt I 

motets long and 18 eintlinetei diauietei This was 
lue lose d In n (ul* of npnque I ngllsb qmrtr fOe) 
eintlmeters long and eetitltnriets dlmutei tlu* an 
ntilui spate betw en tin two sen lng ah n teat (ton 
chamber At 1 0 ele g e and with tlu gisenus mtx 
tuie passing at th rate of 100 to 1 >0 e nhle e e lit I 
nn lets |a i minute yields ol tr 4 70 8 92 and 90 |ie r 
cent le spe e live |y of sillphi t tiloxide wue obtained 
with 0 78 oi.fi K7 and 9 mole elites of oxygen |M*r 
molt title of aulphui dioxide 

The State railway from Magdeburg tn Halle tla 
Artist and 1/Piprig states the Flee trie it Fngiintr will 
toein he eleetrlfled throughout its entile length and 
ilso the branch line from Dessau to IHlterfeld whleh 
ih about 18 miles le tig The total length of the line 
between Magdibmg and Halle is ibont Ol miles II 
tai»a all the tmpnitarit brown eon] Oriels in the in tgh 
tioihood of Mulde which uigentty r qulr better and 
tlienper means of Dangpoit The power will he pro 
ilded bv a station at tho small Prussian village of 
Muldelistrin whirh has been selected liieniise brown 
eoal for fuel is abundant tlu re The current used for 
the* electric locomotives will be n high tension alter 
rating current supplied at 10 000 volts The whole 
cost will exceed one million steriing at all events but 
it is said that it may bo considerably more 
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ELEVATORS 

A i Jl tu tun/, tti k li i-i li ii n tritly must tinted t 
tlinnil \ In h inns unit r iin aim il tin 111 m Kivu 
aid II Mu*, m ms to Kiin ii (hi (HIT i ul qucrtirs 
< ( Mi IIy I Ik luiim 1 Ih lot in il <f two | ar-ilh 1 
lulm | la ul in irlj holism til in I li i\ ini, I miters 

(Ii fill illftliii t r A iicilnt will h Is w illiy of no 

tl Ii i Is that \iitl il shilts nil il \ lima tin iibiil 

at ili iiuls of tin iunn I in i la f ilu u ual In 

illn il in i h I hi i in us d |ut sh ifth of .... ftu lira 
i ti i) (Imiiut i mill ah ut tut. is. f it) In 

il | tli In a h il ll Hlinftx lh u Mali ih h and 
uIho hIx Ii III I at i Ti fit an | 111 id In 
tin n lilill it th h ill nil u d sIm d to takt a 

If id f 10 t is II i s iv t lift tl h m vihlil h 
wlill tl i it ils ji ild il t\io sj i ill i hvitois of 

tli lit t\i lil 1 i Mm i il li I 1 iliniiil at half 

tl i i n il I i I 1 \ i i ii 1 r i mlit i tl at 111 
til t is n ll him 1 I h I 1/ i Ih u did to lift 

tl nllltl i Hi I nil Id |)li <t tirr lit i In till 
mi t is ii us d h r hi d i h of thi luige <»li valotH 
hns two in I ns wl I! n nittii a r\is fin tin small 
in II n t Ills III al 1 s hv m n of Mil 

I ss i w Mai i 1 si n II n i I is I i\ llff i i t 

Old Mil (III) ti I tl in ills i fils lift i ire i in 

Iin I in llfl i i t ns till), ti tl wi rkluk I 
ill I \ tl t I tin t id I i klim t ill mi i it n inti 

Util t t I 111 A I II d slM I s il s tr if tv a 
III mi s i unn It ti th nj | mill us 


AICOHOL IN INTERNAL COMBUSTION 
ENCsINES 

A i tint is i ntli i ill t i th riiiiadlaii s) 
Iti I ( till I ngm h l \ <i I ( ufTlit n tli ust of 
ah i In 1 In Int mil n bust I n t Kin I rnm this 
|iii|it w kith t tint ilthdikh in tlrvl ilnhol 
<r noil) in i h it r mtiiHtini if mil in not) 
H Ih 1 111 11 ii Ok), tls i i kj, ion lust Rax i 

Hill (I r K ll I ID III li Ml It m I I 1 lh 111 It) on 

kk min pi i kg y t ft i mil 1 ti i mill us turn 1 kk 

tilinhol i<i|iili s only I t It in il nit while I kg 

kiiHolIm h null sis ii Hits nail s an iikIii 
( yllndii if flxid dim iihIi iih sn 10 lit is to diviloi 
mini iiow i fr ti nl olid Hum In 10 lit is of all 
wi mu Into tot (ll I kin nl tl il m to I s 

0" I kin giHnlln it (li 1 at k n i itul w mid 1 

rot nl oh 1 I (loot dim s t kksalH fit 

k ihoIIi i t it t in o ion)) sis ks ils ih 
iipir |i sHiu h ol th » Hunt Ih throw tlkht upon th 
(jin silt n 1 1 tl ti v ii| 1 1 ii I Inn oi (ompnrnlivt fmlllfs 
fot h In) ithui t d In thi folk wInk lnl'l< Hi 

IIkiim h foi kimlin at ui 111 xlnint Iv (inn t on a 

( nut of mi Int ion In (iinlltv T tlivl nl dud (( It Old 



ts tdd d fn mni hIhii I Ii iikln id d whh a 
111 u kHl< ut dl iikln t Mi d nl tin in | own with r 
in ilium in tr illnd i Mis m Htroki imininK at 
.(>0 i< k 1 ill toiiH ]tr mtiiiit fiiHt ill d in tin Mi i haul 
ml r (I out n at Mi ( 111 Inti i sit i Toi oil fuel thi 

( nglne had hot till i) union lit u d hush regtila 

Mon with (iniilfionl gov mi r and a a n w Riljunt 
m nt foi i ktilutliiK yiiHiillii lift lv whiih thi quan 
tll> if tu 1 w ih il I ■ min d 1 i nl ohol i In trio 

M ink Ink | liik lk.li tl f >ii tin pliiK hi Ink lilniid in Mu 

mu nt ot tin kis h ti tin vlliulu wan substltmid 

unit a lnik i In I n v/li with m dh lain mljualint nt 

wns sup It d lltak teats wm inadi with prime 

( in nil in w lift nil Imliik alorlhi min of 10 "0ft 

HI lil )»r It <u t Ii hlkh t ami and is too 11 IhT 
111 11 tu Hu li w r nnd hailnk a sp gr of o 802 
\Si d il iliol of i si Hp kr km hi lunktr mlorl 

nut i ( t 1 100 lllhl nnd s no II 1 li I |ir lh on 

Mit lilkh i ud 1 w i ami s nnd dinntuud or nttlli) 

lut<<1 s| lilt f i o" p r t nt ] iin hIioIiuI and 0 817 

I k» k ii Mi oi lllhl nnd t too lllhl pir lb 
in I Ik hi t nnd liwti il iiih inlina N unn roua ti stH 

wm nmd with Mu a li Is th. rianltH of which art) 
sit not In twi liny till a ntid many lndtmtor dla 
kr mis 

Curiia aln w that thi mgine nsid our dottblo 
lh w light of alt ohol (oinpated with ioal oil for the 
satin braki hoi si pnwir Mina making tuil (onaump 
(Ions foi iipial oi i ill th nnat ifflihmuH tn the rami 
i at lo S1U hilt has )owu wna oh aim d with ah ohol 
on full load Ignllii anil vn|Kiil/iis worked quite 
sntlsfm (orlli hat Ilu ill i ilu had to 1m ki pt almost 
wholly dosed 1 In liklni would not run properly 
in nnthvlnMd aptrtt Thi rhhf drawback to alcohol 
■(*• a fu I Is Ita (omiurrtlK umt when duty In ihargcd 


ENGINEERING NOTES. 

Th# increasing Intirist la the mineral products of 
the Weateiu Hiatia tapedally those lying in or west 
ot what may bi broadly termed tho Rocky Mountain 
riglon la nlliitid in the largi miaanri or attention 
glun to tlmt region by the Omlnglial Hurviy which 
lor hi vi ral yiarw hna Isauid undi r the f 111* Contrt 

buttons to Kononih ginlogy annual volumm divotid 
largely to the mint ral risuurna of that )>ait of tin 
(ounti) Thi latest volutin of Mila aitlm (Hulletln 
!K0) (ontaltis a nun)bit of valuable paiura iliac uBsIng 
gold aflvir iimml and lion In (olorado Kohl nil 
ur mppir uni auphaltlti In Ni vada gold and all 
i t in Ongon had /lm nnd Iron In New Mexico 
wnlfrnmlti and tnutbli In Ailzoua, and ntlnr haBcr 
di j oalts 

Paris stand* 2-1 ntlha niton thi mouth of the Stine 
nt isiii.d along lla ioiirw and the nun diained by 
•h* rtvn alum tin i Ity Ih only about 17100 aquaro 
lull* a Ilu no an iltailiaig of Mu Sdnc at Par la la 

about ‘inoo ruble fid p( I simnd foi as tnglneira 

1 hraai It KKomlfid ) Its gnatist dlsi harge in thi 
fl kmI of 1ST waa r S 4 00 a mud Ti t Hh illbrhsrge it 
tl 1 Jkht of the rn nt fl wd (linuiiv ."th 1)10) 

la i | orti d to hin It n s oo s ond ft t This Ih 

I s Mmi! om ilghth thi flood flow of thi Snaqurhannu 
tn ISS) ("■_()non hi ondfil) and liss than om flfth 
tin flood flow of tin Potomac. at W ishington In tin 
sum vi nr (4~l>000 aiiundfeel) wh n hnala wire jiad 
dl d along Ptnnaylianla Aunut In thi hiurt of thi 
lt> 

A oonrtnbution to the ntudy of phosphor brown his 
Inn ltiuiii by O I Hudson nnd F F I .aw liny 
joint out that In alloya unitalnlng haa tbau about 1 
tit mit of tin th phoHiihnrmt ih iirmcnt aa loundi I 
more or h bm di tailed part I lea of copper phosjdildi 
till’ tin tin bi Ing In Holutlon In the copper With 
nun than about t r p i utit of tlu tlu nlloyB i out am 
ti addition a tiiuaiy int th of (o|>|mi CuP and 
( u Sn whiih hua Ilu (oinposltlon KI ptr tent of topia r 
11 - pir iinl of tlu and 18 tar (int or phoaphorux Ha 
mi ltlng point Ik lug b -0 ( ( opper Ih i apabk of hold 

Ing a atnall quantity of phosphorus aa tin In solution 
tnd tn thi innllenhle phoHjihor bron/ih In whuh tin 
do< s not i *( 11 d about <> jm r i • nt nnd | h lsphorna 0 ’ 
]ir (int the j Iiosj hoi ur Is piiscnt mainly In MiIh 
H tati In th mst | Iiohi bin In n/is which mav 101 
tain aa ninth as t 2 ptr emt of tin nnd 1 r tn r mit of 
phoaphoruH the t rnary euliitk Is an iHHiutlal con 
Htttui nt 

Some of the Paris nnwHpajH ra haM di plnred wlat 
tiny bun lallul thi ex ikgi rati d fori lgu nuountH of 
tin Amid but no Mtni>l ti or tiuatworthy (Htlmati of 
Mu dainugi iloin Iioh y t Ihi n inmh Tin Tfonomlate 
1 innsals kuvh ll la d It ibh to (hall ngi mnm or 
th RtatinuntH flint hm tj)|h (red to fin effect that 
M national wialth him bmi atrloualy dlmlnlbhed tm 1 
that It will la miiHsaiv to (ontrait large puMh loana 
to rimr Mu exp< nilttili s Involved M Kind Taur 
uli (iiginm of thi In mil Dipartnnnt of Publh 
Minks (Ponta it ( hatiHahR) writes to M O High 
ton t 111* f hvdioKrnphi r of the (nologhal Burvry 
No hrldk* has bun m rloualy darnngid Thi undu 
ground worka th m wi ra and the tunni la of the Mp( 
lojioltau Itnilway hive In general withstood the flood 
perfutly dihplt th# nbnormal piiasure to which tluy 
have Ik in aubjuted by I hi eniroachmint of the water 
The duniagi so fai aa publh worka are eonrermd 
nffteta priuiltially the do<ka excavations and unfln 
lahid worka Tlu ditalla of the aeviral projects pro- 
lwaed to prevint future overflows of thi Seine at 
Pails will he studied with general Interest when they 
111 ome av ailnbh 


HOW TO MAKE A 100-MILE 
WIRELESS TELEGRAPH OUTFIT 

lathe (ollowmg SCIENTIFIC AMERICAN SUPPLEMENTS 
the well-known wastes* talepapii (apert. Mi A Fmlwick 
ColWk c WiAra dearly and amply, wwwut th* aid of aiathe 
matojjhe^emuttscboe ol a K^ mfc wirel w* telegraph outit 



Orger bwe year enwl i elif, w frem 
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TRADE NOTES AND FORMULAE. 
Chocolate and Marsipaa (MarchpanJ GMaaa.—For 

i oating (hot olatea and marxlpan so-called confecUon 
n 8 varnish la usually employed It (g mads from 
Mini sandarai 126 parts brnroln 12 r > parts Venice tur- 
l« mini 10 iiarts and alcohol 740 parts 
Cedar Wood Odor Imitated. -Sandal oil Is dissolved 
In absolute or strong ah ohol and with the solution 
a wood resembling ctdnr In grain such aa willow or 
poplar Is painted or saturatid Finally a little Vosu 
vim (TMsmnrrk brown) may Ih aildtd 
For Preparing Celluloid Dishes - A mixture of T 
1 urta of uli ohol and 4 junta of ithir Is recommended 
I lie fracture aurfaiis are jmlnttd with this and oi 
softining are piesa<d togithir Thi name purpose at 
iiirdlug to anothi r ri ripe by 1. K Andrfa la effected 
hv Iht following solutions 1 part camphor 5 parts 
Hhellae it) parta alcohol oi 1 part camphor, 16 part 
Rhi llai and 0 jiarts alcohol 
Olaslng for Bottle Tops—A botth lac of this de 
hi rijilIon la mad simply by me ltlng 1 part shellac 
taklug it ft om the fln and Btlrring In for red *2/6 
I art rid bud fot gimi % part TtiiKsian grei n ypl 
low I I jinit (hrotm yi Mow blue tj jmrt ultrama 
rim lltti In tin nilxtun while hot the botth tojm 
art quickly dlppid rigulaily tumid nnd a flm btIII 
innt mating la ohtaimd using vtry little 
White Cement (nnordlng to O Pahnejchti) 76 
liuila pun washed chalk and 2 r i parta of washed kao¬ 
lin rahtiud at a blight nd hint and afterward gtound 
give a snow white powder PhlH n mi nt alone or 
tnlxitl with a Hniall p rnntage of gyimnm makta an 
(Xidlint hydtaulh niottni whlrli hardt na undi r water 
and afti r htven days attnlns a solidity of 6 fo 10 kilos 
to 1 mjuuii i utlmeter Aftir thin montha It showa 
a stringth of 2 r kilos jar Rtjimrt centlmttH 
Pompeian Moaaio mav lie imltattd with the aid of 
nutallle emients ttndi from /ini compounds lead 
oxldi mugntsla i nn nt iti The (imetit Is prepared 
In Ini film of i thin paste and mixed with ftogments 
of mnrhli lapla la/ull malachite etc in thi propor 
Mon of I to I’j to 20 Tn tho roughened motatemd 
aurfaee om color adjoining the other is ajiplhd a> 
midlng in the jiattirn and the wholi placid under 
Itissur Th hardemd nurfaei Is cut nnd jinllahod 
Thi outllma of diiorutloiia mny b resirved with stm 
ills mil Mini Ini Mil 


Chartreuse Liqueur Mu lording to Freni h din ( 
Molts) 


Onrm 

Parta 

Iva ht tb - r 0 

Alve 

Angelica sei d 12 

Angi Ilia tool Ri 

Atrlca bloaaomH I 

Tlalsamlt lin'mun 1 0 

l slam iih 

(eyion i inniiiinnt 1 

( ardsmoma Mnlabut 
( otlandt t 


Y. How 
Paits 
126 
26 
126 
12 


It) 

1 (too 


Whlti 

Parte 

126 

1?6 

TO 


100 

TO 


Timka b » 
( loi(s 
llyaaop 
Maie 


TO 


Nutimg IT 

Poplnr buds ‘’ll 

Common balm >00 260 12r 

Peppc rmlnt 260 

Thyme 30 

Digest for 24 to TO hours with 10 000 parts 06 per 
cent almhnl and 6 000 jiarts of WBter Then distill off 
atf much as jmaslble and again rtetify thi dlatlllato 
The gmn and yellow Chartritisi arc kept at an alco¬ 
holic strt ugth of about 40 p< i n nt by adding to the 
distillate 12 000 parts of best (86 ih r unt) alcohol 
8wmtan with 26 000 parts of bollc d sugar and make 
up with water to 100 ooo parts White Chartreuse is 
kcj)t at about 46 por cent bv adding 37 000 jwrtA of 
06 per c*nt alcohol sweetening with 36 000 parts of 
sugar and making up to 100 000 parts. 
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THE SIXTY-INCH BEFLECTOB OF THE 
MOUNT WILSON SOLAR 
uBSEBVATOBY * 

By E A Fath 

Tm now alxty Inch reflee ting toll scope of the Mount 
Wilson Solar Observatory has been In operation for 
about one year It is primarily a reflector of the 
Newtonian type with an aperture of sixty Inches and 
a focal length of twenty flve feet Tb< outer section 
of tlu tube tarrying the Newtonian plane mirror tan 
be replaced by similar sections tarrying convex mir 
rots which reflect the tone of light back toward the 
laigt mirror Then by Introducing a plant minor in 
the path of the beam near the lower end of the tube 

« t oimlar Ann n mj 


to throw tli b ant out to th sit! It 1h it still to 
obtain i univalent focal lengths *t Ko too i HI t 
For direct photography either the - n toofiot f i 
Is ustd for spectrograph! work the 2 so r 1 « 
foot combinations arc available 
The steel tube Is of skeleton construction exceed 
lngly rigid and weighs only four tons It Is can Pel 
by a massive fork at the uppei nd of the | >lur axis 
Moat of tho weight Is take n off the b arlngs of this 
axis by means of an Iron float fastened to It and 
buoyed up by mercury The moving pirts of th tele 
hto|k> weigh about twentythre tons 

The driving dock which stands six feet high Is 
of the Warner 4 Swasey tvpe su h as is used fot 
the Yerkes and lick refractors There Is liowevet 
one Important modification Instead of the governor 


I tit, conn t d with tli elite Ink dial! by m ana of 
th i llnitv s\st n of t, ar« It Is met d dire tly 
thr ikh i n ill im t, a II w Ikht f r th lock 

usists f Ixl II ist It ill disks it w< Ighlng about 
one hutidt d ) unds Th w Hiding of the dork Is 
niton atl When th wrlkht is n arlv down It closes 
a circuit and an d Iri mntir th n winds it up 
Wh n thr w It lit has r i I cl tl mi r h Ight it 
I risks th metoi lr ml Th 1 k tlniH needs n» 
atl ntion throughout th nikhl Tl large wot in gear 
which ictil s th t 1 s >i Ik t ii f t In llntu tci 
Wh n pro|irl> ratwl tie lo k tuns v ry at utately j 
I l qu ntly the guldlnk stai dll i main on the mobs 
wii s of th g tiding v pie fot fl\ nilinit s at a 
tlm 

Th oi tl al | r | ill s f (h laiR mtirer are of 
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thf IiiUh t oiilii llii sutfacr i» ioiimI to alu tit 
IXMIMIII it mi tilth I liU. 1 b 1 10 thi wav, llligth ol 
HoilJuni UUil I title i hood utinoi.|ih( lit i ondlttnns 
nlur liiiaf. b miuBiirliiK onlv I 0 Ini lit m tit dmmet,r 
lii\ Im it ol tain, d on Sud . IiIhIih with expo 
nuts n)i to two liouis In h ngth 

I It Ini ltd mi, mil doin ni< built of hIiiI through 
out uni n 1 on a mini ti loiiiidatlnn I hr walls an 
iloul I with «n ill s|mm of two fill h twiui thi in 
ninl so uiiiiii^id to jm i mil u fin , in ul illon of 
mi tin (loin whlili is (lttv lt,ht lit III di uni til 
i mu ml ,xnpt In wlniii with whlti tunas about 
two fnl alum tin mi lal sin fin It In found that 

In tin HtuiuiK i flits luiidi dill i in |ii< if nt th» huii 

shining illn ill on tin donu mis In two tin dally 
iniiM <1 l< n |> i it in• within 

I In building tiHH two lloois thi l«w«i at tin ground 
I wl Hid tli (tlni ttu o)n lilting floor nlnitmi tut 
ib hi tilth lln loi in i Is of it tin ul and tin latti r 
of thin Htnl iilatis lln opining In tin ilium is six 
tun Tut w Ido thr htiuttfi tunning bai k ovi r tht 
donu Inst, ud of o| i mug to Ih nhli m In tin usual 
l\|it tin tbs, ii lug it tin pilniaiv foois la don, 
limn ii iiititttldi | lit fill III thill tan In ills tl it I iw 

i lilt tilting tin , in vt of (In duin, up plug I It tilt 


motors an uw d lor all uiovi iiiinla of lln lei, seep, 
donu and obs« rvlng platform 
Tho (haugLH of temperature referred to above have 
an applet table iffut on tin performance of tht tel, 
atop, owing to tlu ihangta In the foeal suiting as 
tht luht itiola (lining thi night With the ranvaB 
mver ovtr lln dome this amounlid to only 0 04 of 
an 1mh during the avt rage night Thin howevir was 
still too gicat , spi (tally for long expottures running 
oni w vital hums In order to fuithei drcriasi Hit 
(ffiit an iRKtilaiing thitnlur of woohn blankets was 
mud, to In plttMil ovir the low, r half of Hit tuhi 
Hu mltioi Hit lloat it. Radiation from lln flnni 
Ih prtvtiiUtl by nitla of Hu Ham, material I h, open 
lug In Hi, tub, win i< the touring Buiroundu it la 
ilosid by a tight fitting woodtn ,ovir lined with ft-It 
1 nd< i ni,iat,t , oiiditlona tht dailv range of timpera 
tuit wltliln tin uivti has lain rtdmid to 2 dig Cenll 
Kind, It t> ruluinlnlt) I his tit turn haH i«du, <d 
tin (hang, of focal Hitting to 0 02 of an lnih During 
long ixnosurtR Hit Platt tan b, umeivid and tho 
fmuM (oiiiitiil nt Intervals so that thi plati Ih nun 
mil of lotus liv nun, than om or iwo thousandth" of 
an huh I In mi I lint) of fix using la siinph A tun 
full\ Mound knit, ,<ig is pluiil aitoss th, until 


or thi Hold and the Image of a star at the cunter ex¬ 
amined just aa an artificial star image in examined 
In tho optical shop When the knife edge la at the 
foeus of the mirror attd la moved across the cone of 
rays, it causes tho mirror to darken uniformly over 
ltB whole surf ate until all the light la cut off This 
test Is visual tho eye being plated close to thp knife 
edge By this method the foeus tan bo determined 
with an aicuraiy of about 1 1000 of an iwh In a 
mlnutr or two 

A great variety of work Is being undertaken with 
this ti lest ope At present It Is being used for the 
photography of licbulie anil star clusters, the pho¬ 
tography and Hpcrtrogiaphi, woik on all the regions 
that can be reached that aie Included in Kapteyns 
‘Plan of billeted Areas , spcctrogiaphie work on tho 
blighter stars star dusters and nebula* and photo 
metric wotk of vailoun kinds 

Mr Itltduy, who ground and flgu.ed the large mlr 
lor and diBlgiud the dome and mounting Is to be 
(ongratulalid on the huccchb he Iihs a, hloved In com 
plctlng such a great instiument and we look forward 
to the dav when the contemplated 100 Inch reflector 
will h, (ompMtel In lie hop, that It will prove even 
In It, i than the sixty Ini Ii 


SVEN H ED IN’S “TRANS-HIMALAYA. 

DISCOVERIES AND ADVENTURES IN TIBET. 


I in special quest ot Di Sven lie,lln In Ills last 
uni gi,il,Hl jotiimv <>f i, oginplii al <\p1»inUon in 
tlb< i w is (hit hit hi i to univploiiil ringe ot mouu 
talus whlih was Is Ih v d to iim within tlu iiusur 
\<»<<l m lilie pul h ,1 ,1 ,il on Ih Itm I of Ih 
Wotld In 111, tin the r Hid, cf tin Tsnngpo or Hmhnia 
puti i luhind the HimihiviiH Although this Imminw 
ih lln nil, Idling tor n limit * no mill « ih one of Hu 
mighty mount (In iHtiges ol th, , nth and forms tho 
mu t li, i ii wit ihIimI ot Hi, gi ti III ihuiiipulrn 
Will 11B Ot til, llppil lllllllH Ml US MIN 1 \lStl UCC. 
tun w is laigrh the siihjcs t ol , uiiji dm, 

A lln, ol high pi iks in tliiH eliHoInt n glim wns 
In ( hjhiImI ihout .im ji uB un hv a luulv ol ur 
v,yoi I imu who Imil bun limn,,I uni suit out into 

I III, t liy (In suls d I i kill) mill, i the pitiohlgeof 
tlu I nipt lot king list mil thi pc aks as h ate el ind 
tmiiad In this, I tin tans and mils ov, ml liy mint 
ttMderie flgni oil tho mng’li limp published hi 
It An v tile iii A I) It lit Ian llodgm In l<<18 
ns tin It Milt of ll IH llll|UlrtiH 111 \l|)l1 ill ph led these 
lHuks in tils Hkt t Ii m ip as loiiping pm lions of a hypo- 
Hnthal i him of ninntit tint, ditching continuously 
from tin Imii akin uni un I I'ainlis in th, wibt to ttu 
lingu Not 1 tk, ikiii 1 linsa on tin sunth, mt and 
In asHlgiud to II Hi, li (in, ot \v n< In ii aft i the 
unit, ol th lilglUHt pi ik nun Iih IIiiihii mil In tin 
ii i| uHiuhid to Hues d ivelB this i mg, is also up 
I, s, lift d is mi imbrok, n (h iln mil o ton In Snund 

II s map of is”t la MiikhnuiH T iti t whit, (,r<nntd 
tin i onip mb a of th, III tale el d< HIiIiim In Ikih in 
ill, it ,m It ,onj,, dually as i doiihl, i mg, whhh Pol 
lluii,iid of tin Indian pin i, v in hie, mint hook on 
tin g ogiaphv id I lln I haaealhilthi k iIIuh Hnnge 
aft, i tin lainmiB Mount Olympus of th, Hindus at 
Its ninth, til did So gt, it Imbed yy is Hie need feir 
tin i vplot at ton of Ha si mount ilns dee and to Ih that 
th, pie hide nt or the Koval (,eoginphliul soil, tv do 
dined i lew yens n go thit III Hu whole length 
limn tin Tengil \oi to Hi, Viliam I a no one has 
mihsuI Hum so In is we know (a atat, nunt hv tho 
w iv not ihmdatc l» eotinl is lln poudltH Naln Sing 
and \ k anil 1 lit li dale Ii nt iiimmiI tin in) 

I Ih 11 \t nothing in \si i is or great, r gengiuphl, nl 
import im , Hum tho , \pl nation or tills r mgr of lnmiii 

II f(IH 

Hits Han is tlu rnngi to whhh Id 11,din now ih 
signs tin i|)|n opii iti niiiin of 1 inns lllnuilnya 
It, r limiig /lg/,hKMl UK SB It liy tight dlfforent 
l ish, u met ift, i mapiitng out Its , out,mi In conatd 
e l able d, tall 

Moio Ilian Hits tin two li mrisome volonioa In whhh 
Hr II, din t, IlH the stray of thla gr, it a, hi. ve meat 
tlif i timii ill Ills piivlmiH hiMikH on the Pothldden 

I ami in (mss, gslng gmitii human and living Inter 
st In thr brat time Hlu his many prevlotiH years 

,1 travd in thHt country ho has Iwm able to pemtrato 
livoml tlu desolate ilrs, rtB and ranch a portion of 
what he tmly terms Tibet pio|H»r that la the part 
dihflv lulialiftiU hv a h< ttl, el population" Tor thla 
gexHl foituno and foi tin moie friendly irentmint gon 
, i illv which hr cxprihiurd h! tho handa of (he Tihe- 

• Tru«» H in ilu)ic lb* v,rl in I ABv, utur,-* In Tib t P) **»,i 

II ,1 i VI tl g, illoMrifi ns from uotphs wuicrr l r *k l hew 

ml lr ,1 * ti the mih r and t«i map* In (wu yninmt-* \ >1 l 
ll xstl 1* m! II pp xvll 1 Ml (txmdm Maemllbui t Lu 
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tnus lie 1 b Indebted dtridty to tie ami, able re lathing 
established with Tibet by thi Undieh mission of 1*104 
none the Iobb teal and genuine though cultivaterl nt 
the pi hit of Hie hayonit I he bo ulntions ot friend 
hliiji and iiaput Htiengthenrel and n minted by Hu 
visit ol Hu (<rand I ishl lama to India in 1)01 to 
meet the Pilnie or Wales hive enormouvly lnuiaBed 
llie pledge of the bitrnpcan throughout Tibet and 
(entinl Ahln lima a mi, Hon of Younghiifaband s 
mtsHlon with foui Ilrltlbh office n> unneiompnihd liy 
uny ihiort of their own hut telylui solely on tho 
piolf, lion of the 1 the tame was ihle to pasn In a tllrnd 
ly wav thiotlgh loose Inhabited dtstilcts of libit two 
yeaiH betoie Hi Heclln visited them and several 
othe i I uiope inB h yve visited the Iniehl lanmapihuo 
md th, western capital In taittrular Land Mlnto 
tlu M,< tov <f India to whom thr nuthor gratefully 
cliilh ileti bis book naed his lnflurnec with th, lush! 
I inn mi that many doots In thr forbidden land for 
rnrilv lightly tloHcd wete opened to mo 

I In Btait under bo, h favorable (Onditlrma was 
mndo in August l'MM> front I .Kink by way of Kashmir 
ns th< limit treaty with (him absolutely prohibited 
1 uiope no, iat, ting libit aeioBH the Indian frontier 
and louid not be iciluxed by the* Indian Government 
even In tivoi ol Dr lb din much to hla freely c*x 
PIibbmI vexation Hi gave out that ho was proceeding 
to Turkestin hut in the solitudes a fe w niaichese out 
of I eh lie ciosHid llie* lofty Kaiakorum range and 
tinned seuthwvrd Into the great elevated Tibetan 
descit the (huigtang Hen he pushed on through 
Hu stnik Hulitud,s day after day fot two monthn sur 
vivlng the imintiv without meeting a soul until he 
ntmaed tlu I inns Himalaya near the eapltal of West 
< rn Tib, I I lu flint tiomadh hcidsinon hr , mounten d 
win friendly and acted as guides and supplied provl 
slons and linggige animals Ihiy as well as their 
elilef Informed him of the friendly passage that whv 
of the nullah oHImih saying that now Kuropeans 
ae, in to b< pitvliigfd to pass through the country 
In a ft w days more libel an emitters at rived with 
Mb kuropran 1, tterb which had hern sent on by the 
ItrlltHh agent through the Tnshl Ixuna at tho request 
of Lend Mlnto and atiompanylng thresr letters wcie 
wiltoiiu atous of Turopean provisions newspapeis 
books etc ob presents from tho British agent st 
(IvantBO and mogt Important of all an official to 
guide and assist Dr Hedtn through that Inhabited 
laiitlon of Tibet to the Tashi Lama a eapltal 

1 hereafter wtltes our author the routs was an 
tree to ub as fhe uninhabited Chang lung had linen 
Wo should pass black tents dally bo able to buy all 
wo want W, enjoyetd unlimited freedom and had 
not a single man with us os rscoit or watchman 
At rived at the capital Shtgatv he nays the priests 
we home ua with kindly good tempered smllos and 
ho was installed as tho favored guest of the Taahl 
liima tho second of the 'Living Buddhas’ who re 
reived him lordlally several times This high honor 
which he procured through Lord Mlnto, proved bo 
Invaluable to Dr Hedtn that as he writes, “eighteen 
months later It tame about that chiefs and monks 
said Rnnpo Chlmho (great lord’) we know that yon 
are a friend of the Taahl Lama and we are at your 
service’* His Holiness It Is Interesting to lesrn 
has been a keen photographer since his visit to India, 
when he was initiated into the mysteries ot the art by 


Hi Utah offliers In his palace he hnB had a dark room 
lifted up while the developing Is done by one of the 
young priests who an ompatili tl him to India While 
hailing it the lhBhl Lamas capital our travel! i 
lightened hlH baggage by Bending hoik to Pumpi 
thioiigh the Biltiah officer at LyantHt his survey rtc 
mils notebooks photngtaphu plates loek Hpulniens 
etc Hite also lie witnessed the newyears carnival 
and IcHtlvitiet. anil was allowed to loam freely ovci 
the famouB palace of thp inonast, rv of thi Fashl Utua 
a biiHv lilvi of four thmmand asoetha hut unfmtu 
iiutely om author througli w mt of hih*< ml knowl 
edge haH not added nnytlilng to our Information.on 
t hi so inti rest ing Hubji, tb 

Ills stay il iHshlllmnpo was biougbt suddinly to 
un end by Hu ( bin, ofiu lals til Lhiuca who Insisted 
on the Ilia tans intoning thi treaty bo that Di 
llidtn was compelled to rrturn foithwlth to Lnrtak 
undii a guatd On the way ho sucueded In eluding 
hla guard and made a detour ucioaa thi TianaHlma 
l.iva hv two freah pnaots hi uIbo iIIh, ovind a new 
weatirn source of the Biabmnputia and took a suits 
of Hiiundtugs ovi r Lake Manuharowai by meaus of 
hla pot table boat 

On return to Ladile with iharae ti rlstic iH-rtlna,tty 
hr dMlded to make a second expedition bark again to 
llhet In aider to cnmpletr hln partial exploration of 
tho 1 rana Himalaya as he nfleetrd tlmt It wrh 
especially lnltallng to think that others might romri 
here and rub me of tlusr conquests Bo with a fresh 
rare van got together with llie did of the British of 
flclals he* piling, <1 south ome mori through the tei 
I Ihle 11 be tan deserts and mueh astonished the dls 
comtttud Tibetan ehlpfs by his rv appeal anee among 
them a year after they bad got rid of him with Bueh 
Infinite pains In this latter traverse three more 
passes were surveyed with the result to quote the 
authoi b own words that When l pawned over the* 
Trans Himalaya for the eighth time at Surngn la 1 
had the satisfaction of seeing all the old hypotheses 
fall down like* a house of cards and a new ground plan 
laid down on the map of Asia where Im fore the blank 
pnteh yawned with Its diluting Unexplored This 
mountain system It Is remarked innnot be called a 
range’ because It Is a collect ion of several ranges 
more or less parallel or branching off at various 
angles Di Hedln however will find that somewhat 
similar features are displayed by the Himalayas them¬ 
selves 

The narrative of the two years strenuous journey 
lugs for tho survey of these formidable mountains Is 
written In a vigoious, dim* stylo which refleets the 
cheery optimism of this pioneer traveler as he pushed 
on undaunted In the face of endless hardships and 
difficulties It also shows him animating his men with 
something of his own abounding enthusiasm, without 
which indeed the exploration could never have been 
accomplished The reader feels the swing of the csra 
vsn moving through the pages with the thrill of 
reality and a pervading sense of danger ahead, though 
to many readers the repetition from day to day ot the 
details of ramp routine, and the reiterated records of 
the grim struggles of the men and the sufferings and 
painful deaths of the dwindling baggage animats, will 
doubtless make somewhat monotonous and unpleasant 
reading after s time 

Besides the geographical record, so Important In It- 
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self. and the camp episodes. tin re In little cist that 1 b 
new Homsrkably few reference?! oc.cui In re spirt to 
natural history, scarcely any mention or pausing retog 
nitlon la mado of wild animate or plants, or minerals 
aiith as we expert In the journal of a sclent Iflc 
traveler, and the few remarks wlilth ottur in regard 
to the people and their custouiB exhibit a lack of 
ramlllarlty with authentic somces of precise Informs 
tlon and the well known lescarrhes of Rockhlll and 
otherB Incidental relerent t is made to a collection of 
rotk specimens, the description of whlth by siieclal 
Ists te promtstd along with the detailed maps whlth 
will doubthM bo at torn panted by an una lysis of other 
objects ttilUt t>d though no montlon Is made of them 
1 be young Indian elephant of tlio runtil l^uia we are 
told, Ib tho only one or his species In the whole conn 
try but the Talal Lama we know, has (oi had In 
1904) a mm li large i tusker, a present from the Slkhlm 
rtja whlth had suivlvtd the art tit w Intel s of many 
mars at Lhasa and woh hniiRit] In a glove mu the 
Uiltlbh mission tamp outsldt that tlty In 1904 ‘A 
Bod or Duddhist 1s Hpnktn of an If the two terms were 
equivalent wheicas tin lotmtr means a Hitt tin or 
inhabitant of Bod oi 11 bet The Bothtyai (&n)ain 


dtKerlbt d as a mixed people spuing paitly ftom In 
diun and inertly fiuiit llbttan elt ments whilst in 
reality Dothiya Is merely tin Indian dealgnatlon of 
the Tibetan rati or people of Bud A want nt pie 
t lslon in the spelling of at veral of the veinat ular plait 
names Is noticeable in u pioftsstdly KOogiuphltal 
work thus Sehiya invailably occurs In the text for 
the well known monastery and wet of Hakya m 
Saskyns and Ycrctsaugpo for the Yaru (oi uppt i ) 
Tsangpo and many of the names are spelt phonttl 
tolly molding to no ngular nyntem To nay llor or 
Hod i ul Is *Quivalent to saying ‘Turkish or libel 
In itgnid to tht It rm list d for tlm gitnl Mhiirmuiiwiii 
laiko by D Anvlllt In hla old map naim ly Mapamn 
lalai or Mu pama Inks Dr Hedln glvta \la\itiv 
as the tout it rorm but this latter ia mi iel> the vulgii 
vocali7stinn tit the namo which Is sjielt sml pioperlj 
pronounced ss lfttptlm and out authoi mg lx 
Btutis that D Anvllle might tirvt added that the 
( hintst> rnlal or Halil miana otian anti thit It 
was UHtd to Imply that this paitl ulm lakt was largt i 
Ihun tin othit ntlghboiliiK lakes iiuntlomd In Ills 
tixt I his huwcvi Is not eoinct Tilal Is » t 
(hlutst, but a Mongol word, and it Is appllttl to ill 
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the lakt h In that u< Iglilwu hoi tl iih will a i thrcmgliout 
Hu Soltliel li llliniil tyiis liitspictivi ol thcil Sl/t 
and in tht abbreviated ftuni ol lul It was Imported 
into Noitliirn India by tin Mughal sit lion of tht Mon 
gola anil la now imlmull/i tl then its tin t urreut vt i 
natulai iiuint toi a iHk I) li it in ns of this kind 
howcvci can lit tot tet I tl in unit In i ulltlou and In 
no wIhc In lltllt the oulhl in ting ini|Hirlain t of 1) 
llcdin s spit ndltl gt ogi iplut nl it hit \i on nts 

Thtsi ittinrtlvc miIiiiii » with t In li wixlth t 

sktlths md In nulitnl | li it igi iphs tltsivt imtliing 
hut I 1 list itnl fill III a titling rttnitl ot Hu Sun 
lb ding niugnllliint ploutii wot I umtiiigHt om of 
tin lliohl till bidding inoillltillli inugts 111 tilt wolltl 
ilils w nk lo i is or sin li llnpoitaint to Indian IimIio 
graphv hh to li w gainetl lor its aullnii amongst ntlit i 
welli mud Minors i ktiightlitital til tin Indian I in 
tin It Is also pliusing to oleine Hint Ins nun Im 
not lien toigoliiii fin th tliuty si\c n Aslutiis who 
fill low id tin t xpltirt i full litully Hu uigli I Ih t md 
us tin iiiitluii gtiititmsly admits <t utiilmtt<1 In no 
sin ill th gm ti Hi so i still Ishii in I t suits ol Hi 
expedition ln\ lit n it w ml 1 with nil u tl gllvi i 
medula lit slow id by Hit King ol Sweden N Uui 
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Lnvttsn TIaimt was a vtry grmt man TTe was not 
only the first to pteditl turret t ly the it tutu of a 
tnmt t that whlth lt> now known by his n mu hut 
iiImi Is fort Newton hid innonnet d his it suits to any 
out uilvtd at the eontliihion that Hit attinctlon of 
gr tvlldtiou probably vurltd Invitee!} iih tht stpisn 
of the distantc While theae und otlut important 
u lil< Venn nts ol IiIh ale well known It stems to li tv* 
been forgotttn that Hality dtvisul a nnlhml ot dtltr 
mining the tga of Hie mean fitim chemltal tit iiuda 
Him Indeed I Hml no mention t>r Halit y In Hu In 
tlltea ol stum of the most authoritative woiRh on gcol 
ngy und gt ot hemlstiy while it Is evident that nUthei 
Mr T Mellard Reade • nor Mr I July f waie awaiee 
of a predettasor In this Impoitant Id It was al 
most by at tide nt that I tames acto s Halleys papn 
nod before (be Royal Hoclety In 171 extraets fiotn 
whlth aie given below 

Hailey recognized that tho method aB he proposed 
It waa almost Imprat tie able but writing as he did 
twenty eight years before Lavoisier s btith he could 
hardly have gm ssul that neonate? analyses of ltver 
wattrs whose solvent action he so clearly deseribes, 
would ever become not merely possible hut easy It 
In very Interesting to note that Halleys reasoning te 
stilttly unirormftarlnn white lie recognized the ten 
demy Involved to a maximum estimate 

Subject to this same limitation (extended to other 
rcaturiH besides an original saltness of the sea) Mr 
lolys method of determining the rate at wlmh the 
nt cumulation of salt In the esean takes place from the 
«inuly8lH of river waters Is perhips Hit most Important 
moans now available foi an estimate of the antiquity 
of tho stratified rocks because It Is the simplest and 
least o|ien to question To my thinking the fact that 
his train of reasoning coincided with that of the groat 
astronomer only adds to the credit due Mr Toly 

A great amount of work has been dona of late years 
on the composition of river waters much of It Incited 
by Mr lolys memoir and undertaken with tht purpose 
of itnpiovlng the data for such a determination of the 
age of the ocean Within a few months It will bo 
ptaetieaWe to make known tho results of a rt vised 
estimate fonndod upon data fat more ample than those 
at tht disposition of Mr loir eleven years ago Mr 
I” W (Tnrke Is now engaged in preparing this estl 
mate 

Tim subjoined extracts from Halley’s papert eon 
not but interest all lovers of natural science 
On the Cause of the Saltness of the Ocean and of 
the Several Lakes that Rratt no Rivers with a 
Proposal, by Moans Thereof to Discover tho Ago 
of the World 

“There have been many attempt* made and pro¬ 
posals offered to ascertain from the appearances of 
nature, what may have been the antiquity of this 
«tobe of earth, on which by the evidence of sacred 
writ, mankind has dwelt about «QOO years, or me 
<wdln* to tbe Septuaglnt above 7 000 This 

Inquiry seeming to me well to deserve consideration 
and worthy the thoughts of tbe Royal Society 1 shall 
take leave to propose an expedient for determining 
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the age ot the wot Id by a medium is l tike it wholly 
mw and whlth in tuy opinion hi tins to promlso silt 
11 hh though Hie evt nt can tiol hi Jutlgtd ot till iillt i 
ti long iMiitid ol Inin suImilHlng tin same to Hint 
bitter Judgmuit \\hut suggtHt<tl this notion w is un 
olmeivutlon 1 hail tiiadt that all Hit 1 tkt h hi Hit wot Id 
ptopril} so talhd un lound lo lit salt soim more 
some, has than the octun wlilth in tht pnstnt < is 
may also hi thtuimd a lakt ulniti by that tom 1 
nit an stub standing wateis is pupitually nnlyt 
ilvtis mulling into thim and huvt no • xtt oi i\i u 
atlon 

Now 1 tonulvL that is all the so lakes itctlvt 
ilvitt and lint no rvlt oi disc I ngt so It will li 
nttissati that tlielr wat rs thee md our flic land 
until Hiith time is their suila is tit miffli i< ntlv e\ 
tended so m to i xlmlt in vtisu IH it water whlth is 
I mu 11 tl in by tho rlvtts mu! t oust qui ill ly tlilt likes 
must bt itigtt oi sin diet ntioiillng lo Hit quiiliHtV 
of tht flesh they it it ne But the v ipors thus t xhalt tl 
si> pt ifet tly Ittsh so that Hu sallnt partlt Its brought 
in by tin mils r main behind whllt the frtsh t\apu 
is ten mil hi mt it is evident that the salt in tin lik 
will Is conilnuully augmented and tho witi r grow 
sallt i unel suite i 

Now II this bt Hit tiut liason of the sallms* ot 
tht hi lakes tl Is not itnpiobablo but thHt tin o tun 
llstir Is beeonu silt ftom the same taust nnd wt lit 
then by furnish) d with an argument fur estimating 
tho dui.itlon of all things from an obnervation of III 
intrement of saltness let their watets feu If it li 
obsiivid what qumtltj of salt Is ri pnsenl contiln el 
in a ttrlaln weight of the water of the ( ispian S s 
for example taken at a certain plate In Hit dihst 
weather and afti l some tenturies of yiatH Hit bun 
wilght of water taken In the sanitt plait and untier 
tho aamu clnumstnntes bt found to contain a sensibly 
gieatoi quantity of salt thun at tho tlnu of the llist 
ixptilmtnt we may by tht rule of piopoitlon maki 
an estimate of the whole tliun whtreln tlu w iti r would 
nt quilt Its piesent dpgree of saltm bs 

And this atgument would b< th» rami tontlustyt 
If bv a like experiment a slmlln Intrent) in the silt 
ness of the otean should he observed ftn that* nflet 
tlu same manner as aforesaid no Ives Innnnu nililt 
rivers all whlth deposit their Ballon particles Hit re in 
and aio again supplied a* I linv< else where showed by 
the vapors of the ocean whlth rise from It in ntonm 
of pure water without the hast admlxtuu of silt 
But the liver* In their long passage over tht mith 
Irnhlbo some of Its saline partlt les though In so snnll 
a quantity as not to bo pent ived unless In Hu si their 
depositories arter a long tract of time Anti if on 
repeating tht experiment after another equal limn 
ber of age’s it shall bo found that the saltness Is 
further Increased with tho Bame Increment as bt fore 
then what Is now proposed as hypothetical would ip 
pear little less than demonstrative But slntt this 
argument can be of no use to ourselves It requiring 
very great Intervals of time to come to onr ronclu 
sion, It were to be wished that the ancient Greek and 
Latin authors had delivered down to im the degree of 
tb* saltness of the sea as It was about JOOO vesrw 
ago, for then It cannot be doubted but that the differ 
ecce between what Is now found and what then was, 


woull become y rv sensible I lernmnieml It Hurt 
til In Hit sot It tv is opportunity shall tiffi t ti | to 
tint Hit t xp ruin ills lo lie math or Hie prt suit tit 
gltt tl silliness ol Hu Oil till ii ml or as mt uy ol Hu si 
Iik<n hh tail In ttiiiit it Hml tiny mil) Muntl iiihiii 
it toitl lor Hit Is in lit ot fiiluit tgeit 

It it hi olijiftid Ihil Hu w lit r of tlu nit in nntl 
ptihips nl Hoiiit ot thest hi I t h might it Hu fir t 
higinuing nt things in miiiiu iiiihmih tonlam silt 
mi hh lo tllslurh tin piopoitlon Hitv or Iht mitiusi ol 
siIHuhh in tlu m I will not ilisi ill I tml shill ub 
st iv) Hist sue h n supposition would li\ so ninth tun 
Hurt tli igt ol Hu wot 111 within Hit flute to bt ele 
ill tl Itotii the loiegoing irgument whlth Is t hit l!> 
ml ml tl ( i r lute (lu int It nt mtkn s nitt lnvi of 

iti t util tain tl of tlu itniity or nil things though 

1 tints li\ II th \ oi Iti h round much ntdtr than 
nimv Inn lilt In ito Im igliutl 

The Boston rievilttl Riilwu ( nnipmy hits liegun 
to hold tegiiln monthly nuttings of tin tine! mgl 
tuns or Its jhiwii hi it ions torresponilmg to the tut 1 1 
mgs whlth tlu tompnnv iImi holds with its illvl lint 

sii|n rintelicit ii(h nntl tin house fort me it It Is pro 

I < set! to npisilnl subjects fu dls< ussltin whlth will 
It hi! lowiitil i rt tint lion m optriiing tots and th 
imptovemenl ol Hie pown hint ion servile In gcnnil 

I iiIiiiImI iiiiih ill the ttihl of pi mill) lion at tlu dlffeitne 
llinls will lu pups ml rt guiltily liu hiding eampul 
htns ol Hue t ui it tit pntuimmii of rub si itlnn with 
pityititiH epilation ami Hu touii isting of tondllmns 
mil opt i al tug rt Hulls In Hie mvi nil plnnts Tht mm 
limy at prt hi nt opt t itin tight hit ini nntl two gus in 
g lie plmln of i normal input it> of OOflH kllowntts 
The opentmnH of theht st illoim me mult r tlu Juris 
tilt Hon of a supei lute lull nl of powtr stations tepuit 
mg to the rhuf enginter of tnolivt ikiwi i "md lolling 
sto) k Al the InII ih 1 niiellng lu Apill i gtneiil tils 

II anion of opiiiling miulll Inns in Hu dlfftnnl plnnts 
was held aflei wlilth Hie puipose ol tlu meetings 
\ is t \plaintd hv Ihe thief ingmeei ol moitvi |>owei 
end tolling Htoek 

The purchase of mil on iIh lulling v Hue by the 
United Si ites government Ih ii|Mirted by tlu Pet hno 
logl Ilmnrti of the [Jniteil Stiles (leologu ill Suivey 
to have effected a saving t>r (iftntmo in (lit annual 
fuel bill of tbi govcinnunl whlth now aggiegiles 
ubout 11000 000 At the pnsent time forty elepirt 
mental buildings in Mnshlngton mon thin Ihrti 
lundie.fl public hullfllngs throughout Ihe Unlit d 
States tho Panama Railway nnvv virtls nntl list 
nils ire huvlng th, ir furt supplies on him c Hit allons 
fixing lbs amount of ash and mol tort 1 hi it tual 
mllty and value of the tonl delivered Is tUitiminel 
by analyses of representative emu pits and diduttlons 
re made from tbe contract price In isc of tlellvtrles 
rf poot toal proportionate to Ihe the inn In lunllng 
value Ptemlums are paid for inv dttreiiM of .mh 
greater than 2 per tent below tht sp< tfl» I amount 
at a rite of 1 cent per ton for ornh pc i uni ml 
detliifflona are made at an Increasing iah fot en h 
ter cent of nail In extoss of 2 per nut above lb’ 
standard 
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till- un< U nt cl < until 1 m id ftimi it) Htill In actual ubc 
M idi In Hid) with tin wiv lihM mIiIIuk end lilting nin 
linn wlilili u nilKtit mil n rnndt i nl/< (I uluu uh Tills 
Hindi i u ill i ini d iilmlitui with Its pilnllng pie»H at 
ini linn nl uid its ili it in il jiruir limit uliiinst thlukH 
v< t 11 is fund inn ntiilh thi hhiih iih th» Juimnmt 
Suiiilmn tli Unman Alums ind the ( lilnenc Swan 
I in Imiiii t inn s i illi d So Pan ) Abacus nunnt ntlg 
In till i sml it t dil In in li nt lionnl J li< n It lx i aim 
it Kami IkiiluI iult(l uff In miuitih nil wtilih dlHkM atm 
ninv d Mvliu Hi in Milm <>l Iniitlnii Swan I’nn In 
Its nlibiei iHti d <1 t Kill Inn lltri illy iih bus |iIi)Iiik tin* 
b ini lion sum hlindh Ini linn bon mid] Pan nn uni 
liluv I In mnn situiHfolim il» vi lo|ii d qnlti natur 
allV is tin llrtli imW on wlildi IIk lulls in In ids 
slid) uri hi id tiinii veiling liamlitMi sti ma PuliapHlf 
oin Witiiiii )ii multi < iti li tin R«iit i oninit rt lal 
liniitc nl lit ill klw Imlli with tin ixut siHHutlom 
ntriiiiil tin iif li tli 11K lit 11 ini w( would umn 
li ini In tin till iiiiiIi istiindliiK of Industrial ptau 

I In Sw in P n is nl union, widths soim having 
li w mil <tli is mini\ li inihnu ioils T h( men niiiinr 
on i lint ii tin km iti i tin i it|tiK it > of tht fritmi 

I Ik I hln w i tltti tu ind oi llltti it )dii(( Swan Pan 

wlilili Is iliinit ill iim nigi st/i forgininl ust IIk* 
Ingliiht wlinl nuiulii t that (nn bi si t on this oik is 
i i i i i i ' i • i (t m In UiIh Illustration the single 

(oiilltir molid U|i to Hi (toss Imr Is the nul> laid 
wlih Ii at mils fni un thing ill llu ntlur rout In n rods 
or i nlti iiiii u si t liliink oi iissiinii d (l|ihi is I liln one 

I I id nn hum nin li mill i d 1111 lions in Uh full wilm 
si iim llu Sw in Pin I iiulti liiiim ntl> lonlnnndiil 
with tin In nl 11 min s iihiiI In iiiii in nil ii > hOumiIh 
(I lls Is a gig nth blniuli r is tht tornn t Is u unit he 
nmlluil dull i nl Unmet nn limit ul mngi whilu tin 
I Util Is mi uni ill Ii lulling ihildrin to (uiinl 

I lg £ flliisti ali s tuinii of (In slips nf iinliiilts ot 
tin < volution limn tin (minting IimiIh of niturt (hands) 
to UiIh Sw in I’m wlilili still himI ms and width In 
thi puti nl it tl ininid x niru linns nr tndnv 

It) Inti |iim tiling luiwtv I It might In will to ior 
tut mot In r limit oi li*s pniuilu Hint tint of (all 
lug tin IIiim i s tin oitgln ol llu niiuiliir concept 
I Ills Is not tin i iHt 

In fni I in u w is will ml v uind In tlm world bifini 
In tiinlil mm Ivi or a iiunih i ns glint is tin tomit of 
oni or his li milH Pint ( on int In Ills vetj mliipliti 
weak mi tin origin ol minilxi winds IiiIiirh this 
joint out viry iltulv Hi shows lint the rniniln t 
■ (iiiii It lag in with uni liun tin mind khisihiI 
homii tiling IIkr onr mil (wo Nanus win glvin to as 
Hitnll n imllx w this tunns whldi tranwliti into om* 
and hi tiiv Ho sIiowh tli it soiik icnvngc ti Ibis do not 
iihi iniim h toi numbiis nliovi time All tills gms to 
show tiiat nun waa will udvmuit in tin wot Id before 
lie i mild nuslir (onnilng tools ns i oniplii ih il is hln 
Imnds Hindu and f< I toiinf or Minus lollllng 
linn li lnt< r I Ills ttilj i|i vi lopinmt of nntnboi ton 


upt (hs* than u HU is muitiontd hut only to 
show llmt It is an <\t( naive study In Itself The ob- 
jut ot this tiliili Is to mnnirt thi hand myrabnls with 
tin Swan Pan and tin Swan Pin with th* modern 
i oiiii It\ machine ind thin to show that all three of 
Hit's nn (hods ir< In iihi to-dn} In our large rltks for 
tin transtitlon ot itgulur buslmss 

1 hi Hi at (oluniu In Fig £ tllustiatiH the early silf 
eviihnt bunlHil luud (mint ami to avoid complication 


we will not go Into too miuh detail such as dlffirent 
tiiitiilM i mi linings indicated by clapping the haudH, or 
Imldlng tliim In lutkal or horizontal position or up 
Hide down touihing utaln Joints In the Angers it* 

I hi si varieties would All a book We tako the aim 


pie horizontal form which makes the toreAngcr of thi 
lett hand stand for one llu snnnd column shows tin 
nit mill word mianing of thesi symbols Many tally 
piupliH guv< nanus to decimal numbers which wcri 
ml mil descriptions of thi llngei operations lot ex 
ample ptol ( mmnt drawn out attinllon to thi Fskl 
mow of Point Harrow Thdr name for aeven is Twice 
on thi nest hi* is named Five and one on thp 
next Another tribe gives the name Double. Anger 
to the nuinlxi two another well advanted tribe has 
this nanu lor h thousand The Angers all tht flugiiH 
times a>l flu Hngirs which 1 b luitncled to mean 10 
tlniis 10 lltnrs 10 or 10 x 10 x 10 (finals 1 000 Thesi 
example* will suffice to Hhow that Borne of the flrst 
narrus given to the hand Mymbnl numbers were literal 
clcscrlptlons of the symbol One of the Involved 
names wuh All hnt one held up with the rest TIiIr 


was r name given to nine which means Just the same 
thing as shown In the primary won) column of Fig 2 
The next step after glvldg a word name to a hand 
symbol was to construct a condensed and manageable 
sign for the number, a Htroke for every Anger or 
groups or dots like those found on dominoes came 
first This was soon found too cumbersome for ths 
larger numbers so it gave way to a special character 
or sign for a completed band and another for two 


completed hinds The columns marked ancient and 
modi in might more properly be called recent form 
ind present form 

Let us Arst ic fer to thi old< r foim of ( hlnese num 
b) re and noto how truly dew rlptlve they are 1, 2, 8, 


and 4 arc Angers pure and wimple T came vety natur 
ally lry It yourself Inst hold tip your left hand be 
lore you and trace a line down jour thumb then maki 
a circular swcip around the palm and oil! In thi tip 
of the lorifingcr Thi 11suit Is snih i ixifwt t hlnese 
Avc that It was left unchanged whin tilt luHt mod 111 
(ation took place I or 6 7 8 and •) thi completed 
hand is indicated by a vertical stroke and underscoted 
h> tho linger Btrokcfl thus miking m If evident number 
signs Then follows Hip early form foi ti n which Is 
1 cioes like a crucifix, and Is Intended to KptcHcnt a 
man llu vertical line rcpteaints a mans body and 
tho cross bar hln outbtrptr hi d arms Tin bar origin 
illy terminated In seta of clcimntnr} flngen oh shown 
in the find column It is Intonating to note that this 
cross Is now used In t'hlna as one of thi Ir words 
meaning i onipleteness as well as h sign for numbei 
ten ft Is also Interesting to noti thnt the word com 
plrte Is the name for ten In another part of thp world 
Ab ten la such a star number In the decimal system It 
might be In order to mention some of the many names 
gtven to it Among those ore Half a Score Man 
Without Feet’ ’One Man of Hands One Man 
‘ Double Hand "All the ringers rintahcd on Kwh 
Side ’Ended Roth Hands Hand Hand ’ Second 
Hand Fingers,’ Two Scrips ‘Second Five ’ Hair a 
Man The last mentioned name for ten Is based on 
the whole man being twenty (hands and feet) When 
we find a tribe with one man as their name for num 
her ten we are sure this same tribe has no special 
name for twenty sue h as ‘ Score ” 

Returning to the Chinese numbers, the modern ones 
that is to say, those in use to day for bookkeeping it 
will be noticed that numbers 1 5 and 0 remain unal 
lured while £ and 3 have the stroke lengths varied 
as shown so as to individualize them This same 
change is made on the digit strokes of 7 and 8 Four 
be changed to a letter X meaning one band less one 
Anger Nine has developed Into a combination or 
composite character made up from 4 and 6, while 10 
has become a cipher This in my opinion la the most 
important and far reaching step forward ever taken 
in number construction It would be impossible to 
overestimate the value of this gigantic step The 
introduction of the cipher or the sign for blank space 
cleared the track of all obstructions with one sweep, 
and made onr decimal system complete, compact, logi¬ 
cal and limitless The cipher Is of course a child of 
the "Swan Fan,” and now that It is In successful op¬ 
eration we can see thnt an a ss um e d cipher existed oa 
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this little frame for centuries before tome one knew tens of dollars In other words we can divide the 

enough to transfer It to a written record To raakp columns or rods Into whole numbers and decimal frac 

this point a little ilrarer refer to Hg t To transfer lions and this imaglnarj decimal point can bo plated 

this one-hundred trillions to a written record the anywhere we diet Wo may even divide thn Swan 

older (blnetto method was to write one and follow It Pan and s<t down two sums using say five rods on 

with a complicated character which meant hundreds one part of the fiamc to put down »3G4 26 assuming 

of trillions Its transfer to paper was accomplished by the decimal point to separate dollars from cents Thin 

using only t%o characters one and a qualifier But on the other end of the frame set down 248 bags of 

let us see what happens when a comparatively small rhe or bushds of potatoes On viry wide ft aims of 

but mixed number like 7 436 Is transferred from its ovi i 20 tods something like thn following tan bo set 

fout decimal columns of the Bwan Pan to the ac dowu J8 pounds ol tea at 8 r > cents per pound equiis 

count book by thi old method Instead of Its proper 115 JO Of iouim tin actual figures sot down on tin 

four plates It occupies eight plates on thi book—7 was frame would bo IS 8 r > 151 Iho ( hlncsc bookketp* 
followed by a character standing for thousands then would know that hts first figure meant pounds of tea 

came 4 followed by the hundreds character then 2 fol second flguu hundredths of a dolloi and that the last 
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Fta S JAPANESE SOROBAN SET AT 100 000 000 000 000 000 000 


lowed by tens and 6 qualified with a unit sign Ihc figure w ck his total value or 15 1/10 dollars 
cipli i tilted all this long hind complication In the ten ve rlical spates oi columns which Uliistralc 

1 Ik evolution of Uoncan numerals Is qulto similar to tliu plate value ot figutts set on the Swan Pan In 

♦ In gcowtli of the ( hlniHe except lint hands were held 1 lg - »i an assuming that the number 1 h a whole 

In vc i tic al ifhtcad oi hot 1/out <1 position I 11 Hi ouo tbit the one finget Is a unit the two fingers 20 

1111 b mg natural voitlcal finger strokes The V thre fingers 00 and bo on making the total 981 

loi five (wboh hand) btlng naturally formed by ba4 o21 which is given In ( hlnese nunibc rs at the bot 
thumb end loioflngci A whole band (V) and ono tom as well os In Arabic l lilncsc place value lium 

link i (1) foe sl\ and a hand (VI and four fingers here arc also shown In Ihc columns above the Atable 

(HIM ten ntin an truo ncture idgna Iho some re Hg 1 is a ieproductlon or a lapaniHO Soroban of .1 
mink ippllcs to double V tor 10 (VV) todcc oi columus capable or i ctlvlng the almost un 

Ihc coiideiiMCl lorui now use cl which Is called mod ttlnkublc numbt i ID H) I19W)I)99'UI9 llic 

cm In the Illustration convctts the double V into the thin so name for a numbti one tenth the sire of this 

It tic i X lor t<n and nine becomes an lneomplete ex is Woo la ang So or infinite number Sir John Bow 

ample In subtraction X less 1 oi 10 less 1 and by the ring In his hook Deelmal bystem tells us that 1 fol 

same Homan formula lour becomes 5 less 1 Roman lowed by lit ciphers Is called Hang IIo ‘ta meaning tho 

numbe is linvc never been written In a strictly decimal bands of the Hang River These Innocent looking llttl 

order although they ait decimally constructed and frames tan therefore tak, care of figureR up to the 

hive been used correctly on tho Roman abacus They astronomical requirements 

ould be brought Into complete decimal ordei by the On this Japanese feorobm it will be noticed that 
use ol a cipher but this Is now out of the question tho e are tbe s*me r digits In the lower compartment 

as thev arc not of a form that admits of rapid work but only one row of hands in the upper place lhls 1 b 

111 fHct they arc kept alive only for dating puiposes a stop In advance of the ( hineses as no use of the sec 

and tin like onu row of hands can la mado In a strictly decimal op 

Mil older Ionic or Roman numerals shown here an oration They might have own gouL farther and lift 

still to he found on old dockB and calendars anil on ofT the lowest low of fingers for they arc never used 

zodiacs In decimal calculations Note that In all th possible 

We now come tu the illustration or the Bwan Pan settings of the halls ns shown in I lg 2 none of the 

(Flk 2) drawn end up for convenience In description top hmdH or lower fingers ever leave the outer frame 

(noniml position Is flat on table oi eountei as in 1 lg I recently tiled ui interesting experiment on native 

M Ih di twlng shows a ten plaice frame which Is l hlnese bookkeepers Non* of them could use the Swan 

caps We of lecelvlng g number as high as 9 999 999 Pan from which I had removed the unnecessary Wills 

l*t The whole number Met down by tho beads as but on aneithe i where 1 hud locked these two lows 

drawn Is M87 bu4 J21 Tho leason this number Is with an unseen wire they went through all ordinary 

chosen Is that It Indicates all ot the different ball set operetieus without dlseoverlig th» locked ballh I 

tings (1 to 1) in consecutive ordei beginning with one might e»av however that Hie Chinese use th Sswnn 

on the top down to nine on the next to k>we»iet rod The 


ind quickly read the Sotobin Ivon with I In wide 
spaces of tbe Swan Pin the quickness ot the native 
in giasping i 1 ii m nunilri it i glen ■ Is ludonlhlilng 
to the Western obseivei hut with th small buttons 
and nanow spaces of Hie Mr I in it is hMI! mor re 
maikiblo 1 In sped ot an 1 e t mi x]m rt Is aim ist 
unbelievable ind the pci cntig jI cnei almost a 
vanishing qumtltv In fi t n I h iniisuil for a 

l hlnese bookkeep r lo nuk i mi t ik cu Ills swan 
1 tu th it his biothei l liluim n c int the i ir o nr 
rince ih an InUntlonil move t Ins pul til Ivc 
1 till vc in ide iiihi y leeds e t s| d lie tween evpetts mi 
th Swim 1 u ind • xp its with i i u 11 mil th 
beads usually von not only on si d but also on 
uec iirnc y 

Ihc shnit nits which in xi it m use in Hi b 

llttl head film s it manv mil fit ccitaln kinds ul 

d e liual problems h cun cv u 1 ul the s| cl e>f th 
i l) latest adding ilia hlu (wlmt t all th lucid in 

iitmeiiH) In slini I sun h t i bill I n tl n il iii 

adding and listing n a Inn is 1 nil I id in i tir 
acy igaiiiHt th hii t nt trim ten the t ih n that 
when the list of Items M b add (I is <h keel oft as 

the ones lnt nd d the footing oi bum Ih Ii mil to be 

e oi re t uni hm th in i hln Is I r k n I hut Ih to snv 
the hum ill element Ih iiietl nllv llinlli etc cl 111 th 
cuHi of Ih Jnpau s Muiotan i II ( Ii In s Sw m 

lan il Ih ill a qiiiHtlnn of | is i nl skill Til b 

ftanus an nil d oIuiiiiim so to sp ak m u hi Ii cl el 
■nal Hums can h quicklv set down oi mbb 1 out 
Sums can la in i ised by iddiit ii or in ill It lie el Ion 
oi re dm id hv division or snblia Ii i I u Ii II k nt 
a head mi ans one tlguie iiilili cl ml and mol ll i set 
down W h a the IuhL ball ol anv \unpl Is die kid 
the re Is nothing me r lo do th i Is th iuhwi i 
In eoiuluhlon I would lip it tint it would ii Inril 
to find a mure hi i Iking e vain) 1 ef th ling and us fill 
life of an eld Invention thnn the Swin I in le 
si it winking with Its \ i> lnt »t i lalin till mod 
era adding aid listing iii i bin ) hi hKs velum h r 
guiding th bi ml dlffcrcm I tw n th Mist xlht 
lug mpii (ihiiu) end tli i w st i \ r (l nit I 
btites) If th riHder wImIi s ti s tli ilginal 
ting l ibi us still m hiIIv uh h iii ol the o)> n 
all mitkcts will list s ne ill pups Th now 
fainotib i urli niai k I of N w V11 k c It v Is uh good 
an i vaiupl as Hiiy ( cm | Hint cl stc k quititlons 
bids lud (cntiacts ar handle d th ii by flng i svnibnl 
signs I aige* figure a and Iruilmns an flashed from 
the stnet to tl| p rbtoiv whole ws id lik ignite 
ich group of biok is using his own pmctclv on 
tiuetcd cod the vail tl of which him tlmotet 
ndless We th re 1 l find the three gr at stages 
of decimal devil luunt wn king In haimouy in thi 
1919 A It battle of lif 

According to the Lie e trie \V riel eluting rotinl 
tests of wireless tel griphv made with m itntus on 
leant th scout cruisers S le in aiul 1*11 nitng.liun 
wide It were limit miles from ihiIi itli l met 1 mm 
miles from the bighpowei wirel ss static n it Bruit 
Roek Muss tlieic w re s iIouh ml nupUons in tlu 
eimniunl atlons between the two ships and th slinn 
btatlon A fierce stoim was laving it the time ot 
the tesiB ind in spite ot the mt< erupt loon the ap 


bottom ltd is set blank or on ilphei If all ten rods 
wen thus set that Swau Pan would bo clear of fig 
urea und ready for an operator The five balls in the 
wide compartment are digits whllo the two balls In 
the narrow e omiiartment are hands e ach of which is of 
course five times tho value of a digit bail The Arable 
numbers opposite each rod indicate the digital num 
be r set on each red For convenience let us refer to 
tho five ballB os fingers and the two bails as hands 
A finger set against the partition bar eountg 1 whik. 
a hand set against the bar counts r * Let us follow 
the settings as they are 1 finge r to bar = 12 fingers 
= 2 2 fingers = I 4 fingers -= 4 1 hand to the bar 

= 5 1 band and 1 finger to the bar = 6 1 hand and 

2 finge rs _ 7 1 hand and 3 fingers = 8 1 hand and 4 

fingers = 9 Now we could put down 10 by sotting 
two hands to the bar or ono hand and 5 finge rs but os 
tli* decimal place value system prohibits ten on a sin 
gl* rod or column (It being a two place number) we 
have set it 0 as above This completes the lesson so 
far as setting down digits la concerned When one 
grasps the Idem properly that the two balls are hands 
and the five balls at 9 lingers and thumb and that than 
are no more than ten combination* of these all of 
wtaieh arc shown on the frame the matter will seem 
very simple In other words the operator transfers 
the hand pictures of the first column to the ten rods 
or bonds 

Now we are ready for tbe next and last step Let 
ue assume that the rode of a “Swan Pan are columns 
ruled on paper cm which we can write numbers We 
•re at liberty to consider «I1 the columns whole num 
Dwrs beginning with units on the right followed toward 
the left by tens, hundreds thousands, etc, or we can 
consider that the (wo places os the right are units sod 
Ifw # Mfyvrt toward m torn* atota and 



Pan occasionally foi calc ulal Ions in land measure In 
which tho decimal scale is not used 
Fig 4 shows combinations of ball settings from 1 
to 15 In which all tho balls are used 

The use ot the Hwan Pan in this way is not quite 
legitimate and the Japanese were a little quicker In 
seeing this point but did not go quite far enough while 
they were improving tbelr Soroban Tho Japanese* 
frame it much smaller and more compact than tbe* 
Chinese and instead of large* cherry shaped beads 
they use small sharp edged buttons The distance 
these buttons slide Is also much less than Chinese 
practice It therefore take* eharper eyre to operate 


parnt uk was not considered a fallui \tmng m nt*. 
are to be elitce usse d with 1 view ti 111 nine, riirtlu r 
tests umier more fivorihlc conditions liming th 
text test the ships will lie slationc'et .It > it oil miles 
fiom Brant Rock lhls will nee e-sinet 11 In lnt 
near irlnldad and the other 1 uou mil s mil Irom 
llu South American count Th 1 1 t xlmtmilci 
lest will is the placing of the shi|*e 11 tl African 
coast <999 miles from Brant Rock md 1 (MM) miles 
apart If these tests un Mtieessliil ii ( 1 100 net 

higher than the Washington monument h* h I > 
feet in height will be erected in WaslitnMc n for com 
munkation with ships over a distance of J 999 miles 
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Os I, living I) pi I in HI mil I lit It nil' I-’ iligli'H 
III III III NNMillll M 111 nil mil MIN In I lilt IdlklllN 
Mil I, mi linn mid mn win k I Kill li II I nitili 
ii I ill (lil iNiitidii with (iiidi It (in mid Oomdon to 
Wundil In (.ill to "tinly tin 1 iv <( ill In whtili 

Mould vi Ii ili ii il uni 11 in I Iiih Ililli Jiniiiuy of 

I in I n mil m in \<lting iiuugli mid tin filial ii mill of 

II m is s ills) u tin v Soiin da>8 lat, l mi milvid Mlth 

tin l»ini|ii(il| in m Windd mi hail laid uiathu 
on III mj> Mitli a hung lioitliiHHt Mind I In in«k 

miih itttlni sin ill fin mu M n 1 M( Ii id not had 111 

tltm to liiHtall a hhiIhI u tory ban Im md tin mnall 
Ik did not inolnt m, Im a Mnk mi mim In ilnugi i 
thin unnlili to iiiiin out as till il lit (not minis Im 

III tH Km Mill Ii hail to In Ii nib d off ii I lilmi up night 

and d in I In plintngiuphs <1 ulj (ban lb mu ion 

(lit loti 

On limiuiv Hi tnliluv Iiupis (•oiirdon md 1 
him,I, i i i mi uni nun to find i b tlii Mu 111 i winn 

mi lottnil it I lit in inn I l uni tin Inti Inn Mlilili mi 

mini, d In Inin i ol lb, d iv t m min Hlon \ fi m 

din a alt t mi luoiiglil tin 11 UKpiol ptm tmind Ii i\ 
lnt, i hi up. il I tom Wiinili | Mil bout uftiiing inv sulims 
dam it,* b> gnu In m i im IIiik toiinil tin i(l>iigh I 
ml out tin lain di\ with (xnl ftoy and (niiudou to 
ixpliin tin Miiitli i lib flv 11 i limb mim i mim in i to 
hi i win tin i mi litnl in v i Innn H to puss Mlth tin 
lentil c| in I pan IntMtin IIIn o HI mil mil tin maM 

\i mi i komd ii| ill i timing tin mini day vv, It id 

tlikt II u< Il In l hii| pH s noi i It mi, ol (Inllii i Out 

iuIhhuii miii itihilv fulllll d md mi him Dial III 
iimbt v\as blink d but vvh li mi Muiitid In nlian 

olil hti pi mi found thut mu pith quilt liloi k d 
llV III! Ill I >111 llIK I font liHVI 1)1 lllll ltll hllllU toim 

Mi Miugglid to lib i iti mi hi In i I Mill pass o\ i 

tin di tallH ol fhil tilil Wi nniii In p ill of mn 
ttimbltiK fioni liinigi t mil i old on lit font t h day 
mi slimtldi it il out tiiqm and di t< iiiilm il In ittuupt 
hnuii vulmiHbb pail of 111 In i llffb nnIk in our 
Hlgimli m mb I In ibhiivid by out toiniatlti mIiiii tin 
I'oiirquol pan imiii to olil iimup iklllfullv gulilul 
In llongralti and lluinli Mho i pi t fot iiihiik i oh tlu 
hIii it i mild li In mil III tough tin fog mid hiionv 

On llu Journo lank nnlmtmutih th vihsl 
httiuubd Nlobnllv iqion on ol tlu luiiunii mbit tnh 
lot I m il h llu mhIi t uni nn hul to on loud Vtti i 
thin (Ihvh and tluu nights iiiHiHnut lilmi mi gut 
In r olt Hgalll Hilt mi hud lo Iihni Iii lilmi a Idigt 
pint of Im ptoM and II win with tin ninniI In thin 
Hfati ttint nu duomplWliKl tin Mholi of out ixpidt 

l tom l*i ti rniaiiii HI ind mi Mint Iom ud tin Hotith 
skilling tin mnst ind lompItHtig tin thut of tin 
rtuiuaH \\, tounil thi bay mIiIi Ii mhh mail id by 
I’nidbton tin \nnili in Mhibt md dimivnid lo 
tin noitb of Adi lildi HI mil i Iiih biv Mhbh mi 
I nn i slim tininnl Mntha Hit) \\t in xt took hydro 
Kiuphb obsi i Nations of Aib In bli Island Mhbh hnH 
a vi tv iiitullui tonflKiiiutbm Hut liihdad of hi lug 
light mlbi in lingllt as Is gi iii tally supposnl llu 
i on (Imitation has a btiRlh ol Mventv nubH South 
of \ibla1ib In i tiglon to It ho ixplotiil nor iwr 
sun mi (Hsi ouikI a Kn.it hav Mhbh 1 havi naiin d 
Mn Kin till Wi , nli ml Inn ibsplti tin nth and 

i oinpHi t Ik and am Inn id it u lltth HU Mhbh I 
nnituil I, inn aftii HonRi tin s wifi Wi now in 


in nt ml hin h v lob lit Mtatlm fot foui ilavH that It 
m is v nilinib tin vtsHtl tstupid An tnoimoiis Ik 
Ik ir applaud In ft out of us from Mhlth only a suits 
of taiks sand in, DuilnR our aojouin at that little 
Island thm of iny nun madi a Imo daya cxiuislon 
Mhbh inulibil tin ill to explori tin m aa bitwiin Adi 
luub and Tim Iambi t lo llu hoiiIIi of Maigiurlli 
Hav wi win lontluuall) lighting out May Ihiough be 
and mbiiKH but mi manuRi d to taki noumllngi of thi 
hi a bottflin round 120 mlba of unkiiiiMU ioaat Afti l 
Imo nttimpts to lind out mhv at tuns thi ui lo Alix 
atnli i I and mi dtildtd to abandon tin pio|nt till thi 
tlllloM 1IIK hllllltllir 

I it hplti oui iffoitH to do so \v< win unnbh to win 
tu Inn 1 vtu II mi hud ditidtil to do ho it Mould 
Iiiixi bin dlsantious to mu obtuivitthiis md the 
illlft It m mid hvvt imbd us fat fimn thi land It 
Is litiptsalbl to (onviv my luipiiwton of thi IhIkikh 
md thi ililtt hi In this tiglon Wi win obllRid to 
m tut n to 1 iti tin mu Island wluu w nniii abb Mlth 
i in Mt| 11lot iqiilpnu ut to (onflini md Hinplifv tlu 
id iivuilon in nli hy tin 1 iain.aH andutlm ixpi 
dltUnis I Ills suiium i inmpatRii di split sonn hid 
ut at In t i iu\ lili d us with sulDibnt atmospln rk ilu 
it) to taki luminous pliotOM iphs and nnki nbsnva 
Hons llu liattb Mlth thi nr m «h mviii and ion 
ttiiumis but tlu vi hsi | b baud adtnliahly 

Out vvlntit st it ion miis orKint/id aa mmfoitahlv ts 
posslbb Slum ions ohsi iv itlous mi ii tukin Mlth tin 
i Intib llkht and dm Inn a thm days tom I found 
that flu niovahli hom>t of tlu 1'iaiKuls inaili a mini 
cimfmt vbli obsitvatoty Duilng Hu autumn m> tnaib 
mmuinuh i xi tu tons \\, saw no sun fot flu dam 
tin wind hi m stionRlv iintn the noitln ist md tin 
h nn nn f 11 Inavllv llu b, floia m,h imitmiiiilly 
HlilltliiR Mtmv In In irs piiHsul In spiti all priiiiu 
tlons mu blunt m.ir fmpiinilv Inokin llu ship 
nn as ofti it Iii dang, i anil hit iiidiht mhh HiuaHliid mi 
i oiiat i iii ti il a iii nv mu bv i tilting up a hpir 

1 Ills painful m mt11 had a siiIouh iffiit upon tin 
bialtli of tin paitv s, ni ial huffi lid flam n<uivy and 
nm fioni myoiaidlHs It mhh only si ala flislv Mhbh 
ki 11 tts all vi 

An i xpi dltlmi ti iohs (iialiain s I anil mis pup,mil 
Mlth guilt 'ail I Inti udi d to had It tnvsilf but T 
mam dlhabbd by siuivv Goutdou took my plaoi Hit 
Hug out mIiIi six lotnpanloiib Tbiv btought baik 
Home intiiistlnR obsu Nations but Mlthout being abb 
to hi ab 111 Insut m omit abb limb r of gunit, Bnd In 
Ol In t iximslonb Min albo Hindi Afti l lonsldiiabb 
Houbb t)M,vrd tlu ind of Novimlnr mi mui abb to 
Mt tlu blili fm Wi ututned to Thuptinn Hland 
Mhni wi found sonu whalers Mho had Hen hi Id 
tip by In and hid wiathor Hire mi weri hiarllly 
mi In mid bv M AnduHon and hH wifi on thi 4 htlPHii 
Htianm (,ob, ruadoi not lib With gnat gineromty 
tiny lulpid us h\ nil nunns at their dlsposil and sup 
piled Ub Mlth om hundnd tons of coal bv otdir of thi 
Magi Unn Wliabis Soikty Ah onr vesRil Mas niak 
lng tMO tons of wdti l an hour the diver who had at 
tempted to float thi bttimu ‘Tellfon Btrandid the 
vi at In fou ixiniimd our kei 1 lb i on Id do no inou 
than rnnflrni thi giavlty of tin ilanmgi to Hu how 
und norm tnlnoi damagis We rapidly liiHtnllid our 
bilintlfli appai at us on shou Out liaturnllat and giol 
oglst Men ibb to perfoim Home good Mork From 


Pi < option Hland 1 muiiIkI to tnaki for lolnvllli land 
to auk fot foHHllB but tin lif vny qiilikly (ompilliil 
me to ilmngi mv ]dan Wi did not wish to endanger 
out Jotnmv MouthMaid or lo auffei thi fate Mbtih bi 
fill tin Antau Hi Iii the satne latitude Aftii a bilif 
stuiKKb wi win iHHtin baik to nudgtman Island 
vvhiit mi landid then to Admlialty Ilay und tlio 
south ioaHt of llu bln Hands where we did some good 
wmk 

Tin nn mi net nut to the south, tho weather all 
along bilnk bad and misty and thi In and lirbugb 
abundant New itlieliss mi mui abb to go biyond 
all thi latituiliH attaint d to the Bouthwest of Alcxan 
dir l.and and to imiipbti tlie limit 

Wi Hun dHioiiied a hi ilia of ni w lands to the 
south and Mist of Abxuiubr 1 hiuI In nn unexputid 
pi u i thus bidvlug hii impiiitant pioblim The 
ibpliudhli b< Im It batml our mam ipprnaih 
ill nni> houi mi got no f u tin i than tm yaid»4 
Mi i mil linn d mil imiti by folloMlng tlu m 
ban In until Mi timlui 1 IMir I Hland Mliiib has 
tot bun mt Himi lbllliiKsluiiuuti illsiowml It 
i In 11 nm miii oviivvliilmid bv a ti tu i ii si and tlilik 
mist duihiK vvhiili mi IihiI to Hbit (Hti fully among 
tin b i H iks Tin v win ho n ii tin tmiH Hist 1 istimitul 
mi him nmii than omt ol llnm in Iihh tlmn a vwek 
Wi had to di lft Mlthout hIihiu all tlu Him through 
i fog to cbnHi that mi muld not mi fat I hit than 
tvwntv ynidsllliiud Dibplli Hits and tin stimig gusts 
of Mind nni mn Ind tlu I_tih digm longltuib west 
lining snlhd trnm llu plan wluu tlu Iblgba sit 
nut bi tMK ii bfl ill gm s and 71 ih gn i s latitudi Hut Is 
tu sav Mill to tlu boutli ol both ( ook and Hillings 
haubi n Out Hlmk of iorI Iii lng ixhiiiatid Hu lualtli 
of Hevital of tin tiailv Hiauii alaimlng Wi bad 
to Hun nm fits nm Hi Mm il fm u long Him tlu In 
Higs had Hi ti lnnuttuMidi Iml liny gradually dlniin 
Ishtd mil finally m sim tin 1 mt Tin iioimlng of 
thi Autuiitti to tipi Plllai wah ixliitmlv rapid 
thankH to in utilntintiptiil subs of sonthwistertv 
and north nortliMistetly winds but tlu sin wan tcr 
tlfli In li ii dajb mi Hirlvtd nt thi intraiiii of tlu 
Magillan Snails nhui mi i nioiinli n il aivire 
vw at In i 

Wi ixpunmid sivual anxious bouts luund the 
must hut Hit mnkinhient qualtlbs of thi Vissil 
and lit r Inn mat lilniry abb d bv saIIh enabbd us to 
miki good ust of tlu wind and to am hot for some 
bouts In 1 in Hday Hay llu nuns hi ilth and the 
tuiiHblty for miidtiihiiig wbIi r for tlu hollus di ti t 
mined nu to spind four dayH In Hu Hlralts Owing 
to thi unfavoiabi Hltuutlon In luiadny Hay mi niovid 
in lu 1’uitto (idllanli whtre mi mui abli lo prouin 
ftibh nnut and wgetabba Wi ambnied at Piinta 
Arenas white we mui hiaitlly imlwd aftir four 
tun months alimim Dm lng the si mud Hummer 

inmpnlgu ah will as tlu hnd numi rotm noundlngH 

and draggliigi had Ik in i an It d nut W lu tlu r among 
the Ik or ll|>on the open ma thi vihriI Ik havi d ix 
iilliutly and wi had not a Ulugh breakdown or the 
marhlnPH Tho ship must havi bien nnmtkably solid 
to stand It all Her equipment was pufut A for 

the staff tlu HibnH n results of the mltislnn an dm 

to lliilr noble and Iniiaaant labor whih tlu silintllU 
progtamme was scrupulously caitlid out Loiudon 
Standatd 


With tho ordinary nu tlioil for i xaminlug a trans 
pin, nt body und i strisH tiv mians of pointl/id light 
tin Ik dv Ih pliud ImIm.hi uoshiU Mini prlsnm 

I 0,1,1 Hum i ondlHontt tb nptlial iffut obsirvid de 
pi nils mi tlu puitluilni angb at whhli thi apuimu., 
m anv pa it of It is pi ii id and If thi Mimses are 
iiidlnl 111 dilution an with a hhott cyllndet or clr 
i iilnt disk of glnsH w lib li Iihh bun sudduily inolid 
a Idn,k i iO hs Is obs, r\id vvllli its palts of arms r» 
Hp, (t In (It | hi alii 1 to tin | Inin h of polnilmtlon of 
lolnii/u ind malt /< r 111, light being a maximum 
Im dliutlous mnkliq I ibg with these arms in 
a pais i uad befow tlu Hiltkh Assoilatlon for the 
IdvaiKi mmt of it ni i at Its Winnipeg meeting, 
h i* Thompson anil I 1, l ok,r show that these ills 
ulwitilngis an Avohltd bv iiihsHtutlng rlnnlarly 

II lurking apparatus foi both nnalvzir and polatUer 
Im this ptitposi uni H madi of two thin plateH of 
mb a (or of quart/ utt pat alb 1 to thi axis of iryslal 
HraHon) whlih gives as nintly ns possible a retarda 
thm of nm quarter wavi length for yillow light lie 
t nn , ui thill ordinary nnd i straordlnarv ravs Ordl 
nar quarter-wav, platis dtffir considerably among 


Hit ninety es and it Is Important that the ]>alr ilintun 
should he aliki in opliial propel tv One must hi 
large inough to (over the whole fit Id of view this 
being plated between the poiarl/ir and the objeit 
piefirablv attaihid to thn polarlrer—and set with its 
axis at fi dig to the piano of polarization of thi 
polarixer The smaller quarter wavo plate is plated 
Htwun objut and analyser—best attached to thn 
luttn—so aa to rotate with It its axifl being exaitly 
at t, dig to ihi jilam of jKilariration of the ana 
lvsi r ir this plati rutdvis a Ham of circularly point 
1/* d light it transmutiB that beam into plane polar 
Ixid light whbh Is elthir tut off or transmitted by 
the analyzer acmrdlng to whether Its own axU is at 
4I> dig to the lift or to the right, that is aicording 
os thi ibeliallty ot the analysing combination of quar 
tu wave plati and nicol Is opposed to or mneordant 
with the ihelrallty of the polarizing combination 
With thlB arrangement the biaek rro*a entirely die- 
appeals and with the exception of (ertaln slight 
ihanges of tint the optical appearance of any polar 
lying obit11 plated In thi apparatus remains Invar! 
able at whatever angle that object la placed in tho 


flild As a matenal more compnsslbli than glam 
and hi me not so readily fractured Thompson and 
Coker employ a particular kind of xylonite, shoots 
^—4 millimeters In thiikness being practically tnu» 
patent even 10 millimeters thickness may be used 

. consideration of the mechanical principles In¬ 
volved in valve construction and the duty required 
lead to the conclusion says a contemporary that el«- 
trlcally operated stop valves offer many advantages as 
inmpared with the hand-operated type They can be 
operated from any point often permit a simpler lay¬ 
ing out of piping and. In time of accident, make It 
possible to shut off a valve that might otherwise bo 
Inaccessible on account of fire escape of steam, etc. 
The stopping and starting of large units upon short 
notice is expedited by motor driven valves for the 
large exhaust piping, and when Installed between the 
boilers and steam header or the header and the en¬ 
gine. and between sections of the header, they enable 
any break In the piping to be Isolated at once or any 
other trouble cheeked by closing switches which may 
be situated a safe distance away from the piping. 
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THE MECHANISM OF PROGRESS. 

A THEORY OF INVENTIVENESS. 

BY PROF. R. S. WOODWORTH. 


1’hix.rm.m d. ih-ikIk Drat of all on human lnv. ntiv. 
nuia— ho tnuili will ptobably lx allowed Under tin. 
head of inv.iitioiiH xhould lx Included not onlv nn 
< Intuit al devlt ih but works of att and government 
tiuslni cntirprlsra and changes In tustom so fai 
as any of tluMi demand originality In th.lt produce is 
H< l< ni < and all tnit.ah. In knowl* <lgn Bhuuld alHo bt 
lutludtd since (hi ptotixs of dimov.iy difft nt but 
lllllt ftom th. piot i hs of Invention In both tin th 
sintlal mental act stmts to bt a bilnglug (dm I bit of 
things that ire found apatl nt a pulling apart of 
what oceuis together In fait both of these proctxaes 
th. combining or assotlallng and the snalytlt or 
dhe. i imitiating go on tog. ther hint, we am some 
thing ntw In a thing when we art reminded by It 
of Hometblug tlst anil dlfT<r*nt There la a Huggcs 
turn of tin atrldinlal In nil Intention Himt It do 
pi udH on happening to neitlee something ot hap 
ptuliig to be tetulndtd of seimt thing You eau not 
lx sure that a pee son will intik a dlsenveiy even 
wlun you supply him with the elements which would 
ctiinblni to produee it Ofl.nllniia In reading the 
hint my of Hilentllb ptogretiH one Is surprised that a 
hi tulll dbc o\ery was not nuuh by some man who had 
appaiintly everything before him to lead to It In 
ve ntlon is of the natiiie of a spontaneous variation 
and Mila uicldmtal ehaiaetcr is vny important In 
unde ratandlng the timhAnisni of ptogtiHs 

On the othei hand since one cannot lx reminded 
or things enthe iy unknown Invention de pi nda on 
lievloualy nequired knowledge and the lnve nttv* ne as 
of an Individual must take a dilution pi* pared for 
bun by the nodal gioitp among which hi livea A 
large share* of the it»\entl\enebS of the Austialiau tea 
five a meruit le> bo direded Into the diannt Is of magle 
and i e lemony The llnlxhed proeliiet of one mind a 
(livenilvene hh becomes raw material fot another and 
Invention of all hoi Is la dlstlnetly a euopiratlvc enter 
pi lse 

Invention Is said to be mothiiitl bv lieeiMhitv and 
the ptoveib is no dimlit tiue In the main lluiugh (ill 
lositv anel expe lime illation lx long Among the pl iy In 
alinda Hut In any e.i e the miissltv must not lx 
too dlie for some elegiie ef blame la d nmnelid If 
anylhlng novel la to bo thought of and lapld progreaa 
Is only possible when Individuals can he allowed lo 
aecumulate the Kpcoial knowledge which mav nerve 
as the raw material Tor theh Inventive aetivltv 
Divisions of In hoi gmlda unive rattle b leglalaturos 
lnveBtlgaliug eomnilssioiih peinianent leseurdi lm 
roans each of which 1 b gene tie ally a seibs of In 
venllom* aie di|iendenl for their existence on a tei 
tHln degree of lelaure while they In turn piovlde 
more lelbUie and opportunity for futtlier aelvanoe 
They arc Inventions whhh aeeeleiate the progress of 
Invention There are thus many factors besides the 
mil lie i Intel endowment of a general lun which go to 
eh termini the progress whhh It shall make The 
spur of inieasily the opportunity afforded by blame 


the existing atiKk of knowledge and liiventliiiia and 
the faetni ot appaie ut accident 01 luek leave all tei hi 
e onsltlered 

A still fuithei fat tor 1 b the sUe of the group which 
Is dfaerving ot renewed itti ntlon \ot onlv dots a 
luge group uffiiid more oppoitnnlty ten division of 
laboi and spt Ml institutions foi leseiiuh hut the 
htnlogieal i unhide i ntlon aIiihiIv me nt loin tl Hhould Ii 
emphasized The e onl i lliul leii s lo piogicss of tin 
nn iage nun me sncull the inventions of nu in lit 
arlxlng ill the hi tins of » small full Hull of the >11 U| 
A laige group provides a greater number ot inveiitlv 
minds and it is lather the absolute numlx l of mu h 
than fheli proportion lo tl) whole population that 
eli ti>mines the prcigieHh of Invention within i gmup 
The gioup tee e els to b ii define el tioni tile point ot 
view of Invention if knowledge and lnvi ntlnns pass 
back and foitb lx tween two nations oi laces the In 
ventlve niiuila ot both ate brought Into in ope ration 
and the gtuiip Is bv so much enlaiged Kintu the 
point of view of pioguss liowivii th ,i slum Is 
not siinplv how nianv Inventive inlnelh tie htought 
Into eoiipi i ntlon but how flee iinei mill the mill 
municullon IsIxtvHin them At the pie sent lime a 
elision iv oiigiiinting aiivwlun In lump oi Its 
colonies is epneklv known by sp elnltsls In ill | tils 
ind mev piompllv fimtlfv the mind ot n distent in 
viHtigHlm IcHilIng to a flesh tdviiifci III lnv iitton 
of printing and of mpld me huh of ■ nmiminle ntlon 
must he etc cllled with n hut < hluiu of the iiiplel 
progiihs which Ins lxen math by the list f w g, tula 
tloiiH Much also must he credit el to the lnv titien 
of htiuiu powi i which has vastly iniiltlplnd tin si/< 
of the 1 mope an group in ail economic sense and 
si I fte< manv mtndn of nbllltv feei piodinllvi llilnk 
lug The vn v bis i of the advance mini of se h m > 
and Invention as an end lo lx stilven foi Is to lie 
classed as nn Invention and a inthci limit one nnd 
It too Is an Aeieleratoi 

Sin li i (inside rat Inns provide tt hist t paitllt ex 
plans!ion oi the dlffennt i ties ol piogiess In ehffiieiil 
g.ue lalioiih and among etlffere ill taees \\h tlm tlie v 
expliln evitything eotild perlmph onlv be dileimlnid 
1 v a di istle xpiilnunt wlileh it wilt elo nn liaiin to 
Imigliu thougb the ipiestlon will iievei lu Hitthd In 
<hi. eonvimIng wav 

lit two nr limit habit its Isolated from eaeh otbe l 
and from tho test of the* wmlel anil as mailv as 
possible alike be chosen and peopled by two eepial 
gioups n! ( lilldun sell tied fiom some highly etvill/eel 
niHon anil so selected as to ipiiaint funIv the 
d 1stiibiiiion of mental and physical traits uiiong tbit 
nation Tin every Indlvlilnnl In the first gioup let 
there lx a piae tie ally Identical Individual In tin see 
nnel let thes ginupa of children be Intiodlie d into 
tin Ii new homes In Infancy and bv some cpuiht 
mltaeulouH mmns let them h all preserved to nin 
tmlty and then lei them anel their eh si e lidanth lx 
left e rit 11 e lv to thetr own devfus without flic in a 


iHiiguage oi ollie i Hindi in iui| mvi mi ills lo watch 
so h u speitneli flinn elm would Is tin llltng If not 
ten i»it I till V inn i iclllv gi nit Ihtl the lilt net loin 
liiunitles w ilel It gin it th v iv /no ot e lv llutitiin 
ind that ft Ii piogithS foi iniiiv geueiatlnns would 
smn iXeihsiMlv slow But th i al point of the ex 
I e i mu til Is to Inepil win th i tli two « qu el gioups 
like in numb i m h i dil\ mil In invli uimeiit 
w mid run tin ilik mil ingi s u 11 il i h s t’mti 
ililv tli v wmld n t \\ mu t nlliw I i i ln K I 
nuit of bin lu tl Hilling I uia! s ml leu lies 
within • a h gioup and euisequ titlj for i It mg s uiid 
nu epmlille h ii tin dl liiblllhni aid e ini 1 moil of 
tints ilimg s vein Jj nnd not t It > i the iveiuge of 
i it ti ■ g ioii| 

\\ e must also uHon lei | out hi ous vaitatiem 
In lb iflsiiing until i a id i t il f ii tin liv mi 

tu* ol win Ii i i ii 11 v lnv nti \ mil >lt i live lnilivtd 
mil ■■ jiijii ue 11 in if sin li would tlmohl ee rt xmlv 
in e ill on gmiii alibi tli ill in tile othei and glvi 

the mlv mu if no gimp nn impetus which might bi 

I It Ihmugh li> ms giuiiiitloiis mil euiiv tills gioup 
I ii ilu ul of tl i i tli i \iiel wi must nil i\v also ten tli 
i deb ut el f u tin in invention l.vm though lb 
g nlu ef in gioup was pill il liv un i pul g ntus m 
tli etlu it Is Inipiobalile tli it billi would invent the 
smile things One might lnv Ut i hunting tni| (< lilt lit 
mil tin ot li i i tl bltig luipletn nl ami b> this t <i 
d it tli (Hue lion il h v lev i me nt might 1) to tt 1 d te i 

e l II glell|) It we lose el the x| I lin lit iffe | i them 

nu 1 gi millions we sliould itobillv And two ixophs 
it el Iff. te nt luigiiige eltll uni ell le 111 lltel eilltuns 
dtv igent in niH»> r spiels Di it) | ose d result may 
lx tiken ns ail Uhsettion ot ||i lni|intiii i of moil nt 
in de le naming tin destiny ol penilex obsiuie eaiihis 
me no doubt at wink lx lie ill) III leeldinth but wi 
cannot time them mi i a uuihlv st it tin lit In terms 
ot iHclul siipi i lenity md info mill v 

II ' illld s i ill 'll it si/i of gieiuis ind tee til lit il 
fatten iVlt HO null li inline n i u til i ill it iUhixi 
lu e Iviii/iilioii tbit dtfle te tie is of eiiltuie eimlil possibly 
li e x plume el without supposing tin me ut til endow 
me nls of (lu ii s to dtffet \\ he t lie i the e xlHtlng 
luces ol nn ii do oi del not eltfli i In mu h a trail ax 
inventive mss Is inotlui Htid mote dlflli ult problem 
(lie held m* ill if Will b iiiUht h left to film and 
e due al mini i X|xi intents 1 lie expet line nts must lx 
(Hilt In lied feir seveiHl gellelutlons III order to eepinte 
social fiaefltleins II* gliding tli* liegiexs ol till soillll 
1 un inreunud bv a giiiMnimti win has spent twenty 
veils In e due At lug Hum Hut n elistlmt advanee Is 
|(ie ptlble dining this lmloel isp dally among the 
(bllelrel) of idtliatid patents 1 lie hi have more edu 
iHliemal ambition entei school eiiliei and have less 
to uultatn the edmatlunil expuiment as fai as It 
his gone thus shows that ninth lime will be. needed 
he foie a e le hi ie suit Is it idle el Alistiueted from a 
pip r lead he foi i the Arne in an Association fm the 
Advane e me nt ol Se It nt e 


AN ELECTRO-MAGNETIC SOUNDING 
APPARATUS 

By tho Berlin Correspondent of the He it miiic 
A viv ale \a 

Arrm the low of the aubmailne l.utln In lbtiti 
Mr Augustin Corot of Neullly near Bails conceived 
the plan of an electromagnetic sounding elevtee to lo¬ 
cate a lout automobile torpedo 

The Inventor has now Impioved hla original a* he me 
by replacing the electro magnet bv a permanent horse 
shoe magnet 

The electro-magnetic sounding de vice consists of two 
copper plates AA united by Ivory pegs BCD To one 
of these pegs Is fixed by means of two screws a quare 
B, into the hole of which |x*n©trates the round portion 
pf the guide of a magnet K Tho plane portion F of 
the latter tarries an angle li, In which the magnet Is 
fixed by a screw f while Its end is attached to Iho 
plate A by a screw 3 passing through a slot O 

Tho upper end of the guide la connected with the 
arm M of a lover f, through which It passes A nut £ 
pnd a ring o cause this lever to take part in any 
motion of the guide The other arm L carries a round 
head P In which la fixed by a screw V an Ivory or 
ebony rod 00 To this Ivory roc* Is screwed one of the 
contacts R of the wire S, supplying current through a 
noble fixed to the apparatus from a battery Installed 
pn board a ship or boat 

The support T, fixed by two screws to tbs piste A, 
mrtm, by msaas ot gaoUwr screw V, wotbsr ivory 


rod DO Into whli b la He 11 weal tile othei e>|ec til il 
contact It The ((inducting wtu S eoiilHited to It 



cooiinunieale h with the 1 chit mil tin other te rmiiiil 
ol the tmlleiv I he Ivin v tods an coveted with eaout 
e hone site vex 111 to tiisulile tin m against sea 
wale 1 i lie hi alt* via hid kept on the lcxfH by wind 
lugH ot eo |x r wires A aplrnl spilng U mitioimd 
ing the round poitlon of tin magnet guide and puss 
ing igeiliisf the squat* h itnel flit aim V of the lcvci 
/ provents the 1 lee 11 le euntil.ts fiom tomhing one 
inotlici hh long ns tin sounding apparatus Is kept 
1w.1v ft mu am lion m steel niiHsca 

In ordii lo locate a suborn in* 01 toi|xdo at tlie 
bottom of tin stn tin sounding dev lee should bo taken 
to tht spot Ax Hewn as Its niagni t approaches a 
pint of the lion oi sttcl of the hull it will lx al 
tradid and owing to the tfhda of the apii il spring 
the two lontaita will tout h mill ntln 1 ho tliHt the 
iltclrh eurrtttl bv aetuatlng a lull Installed on Ixwrd 
1 nhlp 01 IkiuI liidlmLis that tin submarine 01 tor 
peelo is reallv At that point In e is* of *t negative 
j e hu It a sounding should lx made at another spot 
and the diver should not st irl lets work btfoie the 
bell has signaled the presence of the submarine or 
torpedo 

Should the sounding device eonn Into eontaet with 
the bottom of the Hen ni else with 1 stone 01 other 
solid object (not of lion or aldll fh* linpait will 
cause the contacts to touch eaeh oili 1 thus aetuatlng 
the bell but only during one or two xeeonels an the 
force of iho spring Immtdlatilv se pirates the contacts 
Whenever the magnet Is attracted by lion or steel, 
tho bell Is rung uninterruptedly 
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MODERN STEREOTYPY.* 


THE MECHANICS OF THE NEWSPAPER. 


BY HENRY A WISE WOOD. 


ITiimtm bigun with thi making if hand ut bloeka omfortabli to the printer until and long afti r the Justifying The assembled matrices and wodgoa 
whltli win usi (I lo at mi mi (lull hImiiIIIikIi upon ntuspapii < -tnu Into twins Uut when the \aluo of win thereupon automat li ally tianspurtid to a lasting 

otlnr nuifaiiH lutir leloika mil (i t vi>< beating i lerlt> In the minting of new* began to be under inee hanlam where tbelr c haraete t ranting am fan a 

null a singli iliHiHtlir wu tnatii and tin si when stood thi Hlowntss of the man at the ease biianu were priamd against the mouth of a slot oi mold 

inmblnid one with enotlui tiadueid wutds wht<h likscwu and a nmhanWal substitute for hlB eyes which was aa long as the width of the column of the 

whin gath nd Into si nti ni a and paragraphs bnanu and hands was sought This bioight Into being thi newspaper for whleh the line waa to b< caat and oi 

the page Die gieat impetus ghm thi tipogrnphie uudi type sitting devirea of the third qnaitir of the breadth suitable to the » 1 xp of the type fate required 

art by tla Intiudii lion of ntovnbl types waa dun list ceulurv Thine like the mou had to distribute In depth the mold wrb type-bigh Against tho oppo- 

to Die tase and eiouomy with whlth ti xt could bt as well as to rom|K>BO and each funitlon was given a site opening of tbc mold was placed thi norile of h 

prepared foi the puns and afti i piloting thi typi nuilianlsin of lta oen pump by which at tho proper moment the mold 

page resolved again into Its component Larmiers Mi unwhile tin growth of the newspaper In tele was filled with type metal and a bar east having upon 
whiih thru upon hi r lit mid liadv for fmtb i use gtaphle mattn and genital hulk was pushing It on one edge the line of type Tin mold was thin eutn 

The woik of lulling hoisttirs bung el w and tt donand still more rapid snd ample appllanus and matually moved clear of matiieea and of pump and 

cosily ttiouist was miiii hsd to tasting th m of an th si so far ns thi composing 100m was toncurnid the bottom of the cast smoothed by a knife then tho 

alloy <>! lead antimony and tin fiom nu Ids new wn ui lusl auppllt d by Mi rge nthaler a matrix setting east or 8lug having been ijiitid betwien knives 

called niatrltiH Th s wn mndi of ilusttr from and t>| i Uut easting machltu called the linotype to give it accurate thickness waa re ady for uae? Mean 



I (IK lAIIHKSI JNCKHH T\ THK WOKI n—TIIK POtJBIJt HKXTlTPTlt PRKSS FOR RRWSPAPKR WORK 
Two complete printing mot Inuiltm* mtcli ft I fr tuns r ll» flu r In Iv j laic i irr, j. v In- uli rinyli g tlgtot | late. I rie* i» » f 111 i g 1 tint 1 i^ti uut wilghattKanoi Mini. Hfty th Miwusl port. 
Ii III rli t 1B0 nuo I ghl I m, I at r. I r I r m 1 Hirer tlnm ful led «ml count,-I 

NOUPKX NlhKhOTiPk 


tyi*es or dies whleh had been ml bj hand and later 
of flipper from haidei dim whiih u| on being dilvin 
Into It left their linprins l mil in ntly the dilvin 
mail lx was <x lusl\ely usi d but ntwudais the iiiunu 
fait lire is of tvpi eut Mull niitiieis by m mis of a 
powirdilMU ingiaUng divici thi tonliolllni, l\n 
of whlth Is guldtd by hand along tin edge a or a large 
template or talsel rrpitsi nlalton of the parlltulnr 
ehmaitir to be till Thus bv nu ans of tin Hinton 
Waldo machine unskilled nun wot king wlih gnat 
rapidity ean prodme thi most lutikati lUHtrins at 
little «ost When in it) lies an nepur d to hi unde 
tn largi quanllths ns for use with the tvpi making 
and composing ma bines of the modem | tinting 
office they are still dilvin th ellis or pun hen 
imployed being i ngrni il h\ tin He nlon Waldo 
method Thi mntikes of xti inilv largi typi sires 
which are now upon the mnik t an usually neither 
punched not ml but lie 1 itiolytlially deposited 
eopiier lmpnaslons of existing types 

For many ecntnrhs the s tllig of type was a man 
ital operation It requited a high degree of special 
knowledge and great dext rite With th setting or 
1 1'ompoeitlon of a page th tvjt hiUhs work did 
not end when the page was no longe i requlud he had 
■Iso to distribute ' the type it contained Tier put 
ting of matter into type Involved thp necessity of 
takiig It out again Such a dual pioeens was mllrely 

' *H"T i tfrg ttnUa ' ' 


(line of type) This eleyl e worked upon a new prln 
elple Instead of sicking to sot the types and after 
their use to distribute them among their respective 
ii<iptncles In order that they might again bo auto¬ 
matically composed H iinnposid the matrices of type, 
and fiom tbesi cast as a single piece a line of charai 
tirs Merginlbalers matrix was of brass flat and 
Mitaugular having a V shaped notch cut deep into 
one Its upper end the edges of which were lined 
with small hook like protrusions These protrusions 
wir nrrnngid to act like tbs convolutions uf a flat 
lc<k key because of them a matrix could drop from 
the \ shapid waid bar from which It hung during 
its automatic distribution after use onl) Into its own 
reset voir or ihanncl of tho matrix magaxine The 
magnrlnt aud matrix distributing apparatus oecuple*d 
the upper poitlon of Mergenthalers machine and to 
It aftci each had bttn once used the matrices wore 
automatically returned The convolutions of the mat 
ttees of each • haraeter were alike, but those of no 
two characters were- the same 
Fiom the channel like reservoirs of the magaxine 
the matrices wore released In tho order In which they 
were wanttd by thi manipulation of finger keys, and 
upon lomlng front tin magaxine were assembled sldo 
by side with their Intaglio characters In line A 
widge like piece was inserted between each psir or 
words to wedge the line out to Its full width sbould 
It be short, a function spoken of tn tjrpofraphy as 


while the matrices were lifted to a position abreast 
the top of the Hue of reservoirs from which they bad 
come whence suspended each by its particular eon 
volul Ions from the wards of the V shaped bar along 
which they slid they wen pushed over the mouths 
of the channels and each character dropped whero Its 
retaining ward ended The wedges or space bands 
were left behind when the matrices were elevated 
and returned to their starting point 
Thus by the mere acts of playing his keys and 
tombing a handle upon the assemblage of a line of 
matrices an operator was nnablod to make tom posed 
and Justified lines of new type at a then unheard of 
rate of speed Moreover, the 'type he bad set needed 
not to be distributed for re-use the Hue had only to 
be tossed Into the melting pot of the machine to be 
born again aa new matter Where other mechanical 
compositors bad required three men for their use, 
one to set another to Justify, and a third to distrib¬ 
ute their work tbe Linotype needed but one and could 
be worked with such ease and rapidity that it went 
instantly into general use 
Upon tbe heels of the success of the Linotype came 
another Uevlia, the Monotype which although not of 
so great value to th* newspaper publisher waa gladly 
i nelved by the printer of hooka and commercial work 
Tbe Monotype constated of two independent mechan¬ 
ism*, the one a keyboard by means of which the opera- 

wr *«»wtft r»pwir w »ww uMWa 
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with holm which represent characters, and the other 
• type-casting mechanism to which the perforated upe 
thereafter wu fod The latter device comprised a 
movable frame la which the matrices of 226 < harm ten 
were fastened a type mold automatically adjustable 
to suit the various widths of the characters of the 
alphabet, with which a metal pump was connected 
and pneumatic mechanisms for controlling; the post 
tlon of the matrix carrying frame and the width of 
the type mold To these waa added a general me¬ 
chanical organisation which enabled the perforations 
of the ribbon by means of air as It was drawn 
through the machlno to properly place the matrix 
frame and set the mold for each character needed 
while the pump and cooperating parts acted to <ast 
the character and place It In Its correct position in a 
tray or ’galley, at the rate of 1B0 characters a 
minute 

Of all the typesetting machines properly so called 
which preceded the I lnotypc but one has survived 
the Thorn Simplex Unltypo machine In this foundry 
type are contained In slot like reservoirs cut In the 
lierlphoiy of a drum About the bottom of this drum 
which stands on mid, rotates a flat disk and out upon 
this the type aie thrust when released by the keys 
and by it arc carried In the order of their release into 
a mechanism which picks them up puts them on their 
feet and assembles them Into a line They arc then 


the art of typesetting through Its various stages of 
progress, and to describe the mechanisms by which It 
Is practised today Where an c Xpert compositor for 
merly could sot by hand but 760 ems • an hour he 
has been known with a modem machine to set from 
1000 to 12 000 ems Buch largo daily papers as the 
New York Herald and the New York World use from 
60 to 70 Linotype machines each (the New York Sun 
uses Monotypes) Without such a machine It would 
U physically Impossible to Issue newspapers of this 
class In so far as theIr bulk and the celerity of their 
publication is concerned So much lias the mcchanl 
dan done for the sc ttlng of type 
Coincident with the Introduction of movable tvpes 
one first hears of the printing press This ItiBtru 
mint Is said to have come of humble origin to have 
been In fact but a development of the cheese or cider 
press common In medieval tUnus It (lrat couslstid 
of two plates between which the Inked type covered 
with a sheet of paper was tntrodn ed and by which 
It was pressed lhc necessary sqm on was applied 
by means of a hand turned scuw set In a surround 
ing frame which horo upon the upjwr plate Next 
camu an lmpioved form of screw-operating median 
Ism Noxt the lower plate waa made to slide out to 
receive the type form as It Is now called And 
later a frame covered with fabric to which the shut 
was secured was made to hlngo down upon tho typo 


came possible to print ui>on om side of a sheet at 
the rate of a thousand Inline hMtmt. an hour 

Meanwhile the flat or platen i ress as It Is called 
shared In the general advance meat of tli < nglm n 
lng arts It became a sc If a ting nin blue of Itself 
took Its sheet from the band of I la it Intel uid dr w 
it Into position to be printed end Impuas d It upon 
the type which It had ptrvieuMy inked The i aftc i 
It gently laid the sheet m on c t il 1 i thoimml such 
sheets to the hour Having uttmn cl t> Uiih <1 gre c 
of development the growth of the 11 lie II si c is el 
printing press ceased foithwltli inil except In cm 
net tlon with the smallt r sl/es of coniine it IhI wtuk 
and a few obseur branches if tin printing Indusliy 
It is no longc i a fa tor 

As an Inertanlng speed of prnduetnn Is e vt i of 
the t sac nee of Industrial progress tli in elueiilcul 
species which Hurvlvt are meessuill) those which 
lend themselves to e hrlty Of su h i si le s w is 
the cylinder printing puss With tli t It mi nt r 
mate rt els and of moll ill | roelu lug in It n Ihiith ll 
attainable speed of Its l elpioettug m b d tu 1 it 
sheet bearing eyllndei soon enabled n tu oulitin th 
oldct and mote eumbioui, flat pi t>s and lluiu It cun 
to nwumc the burdens of news piloting I In ^lng,1 
cyllnele r press printing upon one sld of a sti t wiue 
soon followed by a machine having two she lb ntng 
cylinders and a double length bed upon which lot ms 



BATTKUY OK KTKTV SKVKW ltNOTlPK MAC HINKS 

Avteneifi product 4 OUO letter, the* wl Hie of the I tier | rl u ►» u maclituv »p*cen or Juitl# « 111 line w 1 1 liv r* a wt *lui, 
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taken In lengths of a column s width and after being 
quickly justified by hand aro ready for use A clever 
device of this machine la the moana by which it Is 
enabled to take a whole galley of type and properly 
distribute It among Its reservoirs This Is auoni 
Pltehed by providing the type-body of each character 
with an arrangement of ’nicks which Is possessed 
by the body of no other characters At the head of 
each alotllko reservoir Is a particular arrangement 
of wards like those of a lock The wards of a reser 
tolr will permit to enter It only the character whose 
body baa nicks to suit The lines of type which are 
to be distributed aro automatically taken from their 
galley and Inserted, a line at a time into slots In 
another drum This surmounts the reservoir drum 
already referred to, their axes and the alignment of 
their slota being common to both The upper drum 
rotates with a atep-by step motion and at every stop 
page Its slots coincide with those of the lower drum 
Thus It will be seen that aa soon as a character car 
rled by tho distributing drum reaches a position above 
its own naervolr, It will drop luto It but that no 
other character can do so. The Uoltype machine be¬ 
ing leas costly to purchase and more economical to 
ran than Linotype or Monotype, ta In very wide nee 
UMBg the smaller newspapers and printers of books 

* to ttrao tew word* ! have sought hwtujr to <*n7 


before the tabo tnon which the type restfd should 
be slid beneath the upper plate Ihls table Is now 
lulled the bed end tlu she t pressing plate th 
platcu of a press In 'hose days the Ink was ap 
plied by means of hair stuffed leathern balls These 
dabbed with Ink, were patted together until theli ink 
film was suitably evened < ut or distributed and 
were then earefully piessed upon the type With such 
a press about 200 sheets of small sire printed upon 
but one side could be done In nil hour At Its next 
step the press became uf Iron and was adapted to 
print larger she* v 'Then a genius conceived the tdia 
of replae ng the flat sheet pressing platen by a ro 
tatlng cylinder upon the burfnie of which tho sheet 
waa held by bands of tape Iknoath this cylinder the 
type form was pushi U and thus the cylinder printing 
press was born Next who applied Ink charged roll 
era made of glue and molasses whle h aa the type was 
pushed toward the eyltmler served to Ink It Better 
means for propelling the type bearing tabtc oi bod 
were soon forthcoming an well as for causing the 
cylinder to turn moie accurately and with greater 
certainty to take on and glvo off the sheet Power 
other than that of the hand was applied and It be 


• Tt* em npraeemts th* nqosm i f tfce nCw of tb« type mwd .net l* 
dntvsd tens th* latter M erttcMsu bread with long It Is the unit 
by white eonpodtloa is mmsared If t eotasut 1* II eja» wkieud 
19 toff leaf, tin add to wrtato OdQ «* ’ 


of type for printing the back is will as (lie Trout of 
a sheet were lie me ny an Ing nloiis Hiiangimcnt 
of endless lapeie the sheet hating la u Minted main 
one side by one cylinder was tiunsfeucd to another 
eyllndei and by II printed ii| in Us othn aide Sue It 
a press was said to permit the shut and no e unci 
1 j ansump the name of sbee t p ricet« r Olhfi don 
bleevMuttered presses also w n urn el wliieli wer 
adapted to print upon but om aide of th. she t Sue li 
a mat him tarried upon Its bed a single foim of t)p 
lo which each eyllndei In turn pi Hint d t sli I 
the one cylinder u|ton the forwaid alroke tnel th 
othei upon the backward stroke of (It b d 
Fifteen hundred papers an hour wei not how \< ■ 
long going to satisfy a publle tapldlv growing In Its 
appetite for news so another st p ws b t eke n this 
time by Applegath for the I omit n Tun « Itv a ttti g 
a cylinder upon Its end its axis In \ertl tl i nil Ion 
and fist, i Ing Into it the metal tolumn i il 1 tin 
paper Applegath was enabled to lav tli eliunna of 
tyia between these rules and so damp tli m t> tli 
column wide facets of his cylinder ss I emiae tie 
type to withstand the centrifugal fence ot i <|uti< re 
spec table velocity of rotation About tilth tjiw bear 
lng cylinder wen sot parallel slue tlnniing vliud is 
to and ftom which hand fed sheets wu onveyid bv 
rather complicated systems of lattes in this wav the 

Times for many years vm pi luted Hoc In this ioua 
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tty tout lived a Utiir arrangement By lli< uw of 
a dg< biped foluinn lules hi «Rb umblrd so htmly 
In hold ih« < »l mu tin or tyi» In idm, ,is to mahh him 
to I I lilt IjlllldllH In .« Iinii/oiital position llo, 

11 hhi h having four tlx eight ind • vui till sheet 
Im hi inis ivJIudns which inn In e outlet with a nn 
lull lvin biarlng • >Until i um Into genital use 

lining a spud ol Inn thousand turn of tin lyp, 
vllnclti an hour sin h a puss with tin aluttbiut 
mg ivlIndiiH wiir i ipahli of tiiinlng ofT twenty thou 
Hid shuts tin hi liilng pilnud ii pi n hut one aide 
hud of eoiiisi to In (Hit I In out Ii Mu pi i ns igaln the 
tv pi page k in, mi w h lie lining bin i h mgi d Hews 
next hIi p was to plan In a mat him two type lx firing 
ivlIndiiH o I hit both shlis of a mwH shut might 
In piiut d at a slngh ipiullon 

Hut e \ n tin or Iw lit I thou Hid luwspaperH an 
hou i tilth il to Hit 1st v tin glowing pulili mid the 
priHsyH ol tIn (hiv w u alundv working at top speed 
I v pe Hilling w im o slew and eoitlv that loiina eoiild 
mil he sit fm moil than nm imss so an i Htahllah 
tne lit wiih limit d te tin usi of a singh m ii him 
Sunn thing hid to h dom T i otm time then had 
tHin known ind used Mi |io ss ol Hti i civ pint 
whteli was that if piultiellig t plietiH it a foini of 
t v pi In typi in tnl To piutiHi sli n oly | Illy a tvp 
totm wiih H(uoi|ied Into i moist del hiuIiiii when It 
Ii rt Hh lull li ss|, n I he dn was liuki d then lilt 

Into a iiei plaeli mil H)e imlnl pound upon il Winn 
the iiihI had eoil il the dn \ is hiokin liom Its mu 
riiu it h i dgi h w ii ti linin',1 with c tool mil Its 
link Hinoolhiil with i | 1 in 1 In n It was iiiiily fi i 
pu s tty iipuiting Mu pin i sh s ol molding and 

mating It wie pos Ihh to out nun Inch lliillc lv to u 
pi odu i a Up feu in Hut Mi iisiillltig sh i olypis 
wen flat ind fin tin lolan ii wh puss It w is do 
sirnhli if lilyli i pud win I lie ohlatn el thill ptlnt 
lug fm ms should ((inform to III e him if Its ey)lnd<r 

In this limit of thi ni ws| ill us in d hoiiii one It 
Is not r < 111 III who lomelvid tin II a of substituting 

foi tin dav rot s< u olypitig i shut ol p ipb i mo hf 

T his wns tomposi d of si «t tal tliiekmsse s of soil pm i 
imilsti m d with p isti and eve ml with i skin of tls 
am II wat Hid upon the Hi mil lie iti 11 in with n 
lit unit Typi and pn|»n wen then ton ml with a 

dn hlnnkd of Idt and timid into an on n like puss 

till the nmtilx wiih dtv Sut h a mat tlx b ing tie xl 

bh i mild he ee plot till d lo the inlet lot of n i ill led 
■ istlng meptidi ami In tug lough (mild be stilpp it 
fteiiu a mat and umd igaln Till! tin lined of stitio 
tiling orlg nat d abiornl and \ as hi ought to Muh 

eoiintiv hy Trask' who Hist pit II to wotk upon the 
New Yotk Hi told and thi \< w Aotk Sun Urns foi 
tlu (list tInn Mu lnwHpnpn was i n 1I1I1 d to niaki 
Itimtnu table iuukI t * pile uh of Us typ forms ami 
Hide finite lv to multiply the iiiutilie i nl its printing 
mm hims II should be not d in passing ttint with 
the idve nt of the (Hived ste untyped ptllltilig pi »t< 
the laiger newspapers eeiiHeel feu good to Use Up foi 
the pul pose of | tinting 

I In substitution of «lined ste untyped | tinting 
plate a foi tv|H gHye to thn newspupit two new tidyan 
t ige s Many pusses eoulel lie used and 111 s< eould 
Im inn at higher speielH than w te pemslhle where 
printing Hiitfaeis were iiiade ii| of Imllylduil typea 
whteli wen In Id to a lyllndei nun la hy wedges 
I 111 Mix k of I’lttslinrK was Mi fits! to nlTe t 1 ptcHH 
whteli pi o]i« t la utlll/ed this ady lilt ige s Ills mn 
(him was not only ielii| t< <1 t> tie titvcd steieo 
irpiH at a high tate of hi d hut to It In had attHihed 
a lie y le i till si ye ling sli els tioni ft toll of impel 
Mnrihv feeding his tiiiss intoniathnlH and another 
el yl e foi rapid It laving the shuts when printed 


lnatly in pile Bis presa lima being automatically 
fid and delivered and adapted to print from curved 
plate a upon both aides of a sheet quickly came Into 
general use Hand fed machine a for folding news 
papers were alnaelv In vogue ho It wan but a short 
Htep to tin uttae hincnt of stiih a folding machine) 
to the prcHH ltmlf 

But pi ogre sh whh still liiBlHtently at woik The 
nnnovanet or carrying sipaiale shepts thiough a rap 
Idly running time bine must be dispensed with ThiR 
was soon aecompUaheel and thn tmpei was diawn 
fioni tin mil into the press and prlntid while still 
In web Hum upon both Its Hide h Then it was eut 
Into HhcetH and loleled Thiis then ii suited the web 
I llntlng nH distlnel fiotn the shiot pi In ting ma 
i bine' 

Forth! 1 Improve me ills now follow one mother In 
tee pie] miieiMsion 1 lie slow Intlleate tnd one < t tain 
< bopping blade fe Id* i at Hist employed whs replaied 
hy a rotaiv divlei which winking with simplicity 
and aieiiiuiy at a lnuih higher vnlodlv guatly In 
it ise el the productivity of the puss I he prodtutit 

ef two priHses w ii tie \t mn into a single folder 
whle h 111 Miipoli eh live ii el n folded mwspupn of 
eloiihle the iisii il nunilii i of pages These two innn 
vnMiius wen first put into pimtlii bv Aneluw < amp 
lill* ef hew link ill) the eoliiniii* ot the pilnt 
wllhli tile u totou had mti ikiohh the web wen tie xt 
tinned ilioul and mn with It llius the ee liter mar 
gin of the newspaper along which It Is folded bee ami 
111 cente I lull of the web As ft curved stile otyped 
plite Ol t iipies but hilf the I III mure II me of the eylln 
eh l of i mwHpapii |iess two wile i (lulled to euni 
I I te llie elide As e m h | llntlng eyllndei boie font 
stub plate, and Mine wue two aiiili eyllmleis It was 
poHHlhle at (Hell livoluthtn to tulllt Hn eight paged 
1 ipet By eiittlng tlu sheet fiom the web Im twee it 
the lot waul aud after pages itid living tlu llist half 
upon the Hst an e isllv huidleel e ight page d papn 
Imi nine possible Sue h a ptipe I bid m Itlli r to be 
eut lv bund mu tunnel Inside mil In ordi r Umt 11s 
I Iges imglil be lead bv the lieileh i I i hi epic me This 
opeialien was tail'll lolleeliiig Then will mia 
sums when tin foiwnid and following platen wm* 
ftllke thill tile Hheet colic ding me < Imiilsm was ells 
eonmdiil and tin pipers ilillviinl had but half the 
iiumlve i of pages In this way foul pnged pun is wete 
um Such it puss waa able to elelivei twin is many 
pipe is lining feui j sgc s as eight Tin ptoduets of 
two pi intmg inae hints wlun mu togethn Into a 
eolli eling mcehanlsm and folde i te suited In sixteen 
Ptg< d mwHpapeis But with the* eolleetor Ihtowu out 
of opu it Ion twin as many eight paged papets could 
he edit lined With three pressiH the le peetlve ptod 
nets wete twenty tom paged If collected twelve If 
umolliited wIMi fom pusses thirty two and six 
teen Ale inwhlle It ImJ Im eotlie )iosHlbh to combine 
the full width web of mu pitsa with a half width 
web mu page In width hi ought fiom another 'IIiuh 
smh a pinetmt if not lolhitid produced a six paged 
PH p< ] ol II i olte (ted a pa.pi l of twilvi pages ill 
this minimi it bee aim pimslble to pilnt at will upou 
a mm him having fout pi In ting e otiplea newHiiaiHia 
with tom six eight ten twelve fourteen sixteen 
twenty twenty tout twentyrlght or thirty two pages 
Mennwhlh the piactlce of euttlng sheets fiom the) 
vvib befote th y woe folded lrnd given way to a moio 
Kit.iln and tspld imthod Am* lotm of folding de 
vice w is intiodliled which eoinpitsed a V shaped 
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frame of iron down over whiah the printed web waa 
diawn by two milled rolls running toward each other 
at ltd lowermost point The web coming full width 
ovu this device was so shaped or formed in the 
louisc of its travel downwardly over its face and 
about its sides an to enter the rolls hi ninth Its “nose’ 
hh a folded web Thus it became possible to give 
the she«t while on the run ils first Its longitudi¬ 
nal fold and to do this heron It should bo severed 
from the web Beneath this device or ‘former,’ aa 
it Is tailed was plated a pair of cylindein whlth co 
operated to give thi nlready omn folded sheet Its see 
mid or transverse fold and thereafter to sever K 
from the web The Hit of (titling was aeeompllshed 
hv pressing a sharp serrsted bladt cart ltd by one 
evlinder Inin a slotted rtthbet bar e an led by the 
other The principle nt <titling demanded that tho 
sheet h( held taut over the e uttlng slot whllo thn 
sawtoothed IiIhiIi burst tluoiigh it This waa acconi 
plishiel by placing at each side of the knife spiing 
supported wooden burs wlileh pressing the paper 
against the rubber at cadi side of the blade held 
It tint nt the moment of eiittlng One of the (titling 
ivlIndiiH bme plus which bv Impaling the leading 
i lid ol tin min folded web enabled it to carry thn 

I ape i pait way atound until the Instant arrived at 
vv til* li it was cut fiom the web and became » sheet ’ 
lit u ns the plus released Its fmward end It was 
timk aeioss it* middle hy a stiddenly protruded fold 

mg blBde eatrlid within the cylinder and driven 
downwatellv In twain a pair of cooperating rollers by 
xvlilt Ii a second or Iransvi rse fold was given it Thn 
twice folded |iapet whh then shot Into a rotating fiamn 
of h shaped arms e tiled a fly with It lild It upon 
n slowly moving apion of endless bands fiom whleli 
when jiapets enough had gathered it was removed 
by hand forking in conjunction with the flv was 
a (levin which slightlv thuw out of poHlllon evuy 
fiftieth paper so the necessity of hand counting nx 
ccpt fm smalh t quantities wax dispensed with 11 
should Im midi d tlllt the e vlllldel which whh opposed 
lo tho shcetbcRitng eyllndti dosulhed was so filled 
with plus that It eould also perform the fine Mon 
of counting and thus pape is of double thn number 
of page's he nioduce'd This e vlinde r hole the sir 
iatcd knife, while the she e t he arlng cylinder eairled 
the lubber slot tnd folding blade described When 
it was wished to rolled the fmward wiih the after 
piodud of the' pie ss the pin innhanlstn earrlcd by 
the knife eyllndei picked from the olhet cylinder Die 
fitst coming sheet hy its fmward edge and after mak 
Ing a re volution wliteh gave I he see olid lud time 
to anlve replaied the first Hheet u|Kin the flist eylln 
del dltidly upon the snond shut The colleded 
prodilet was then after folded delivered and counted 
us H single III wHpeepe r 

But two other features of the plena under disc rip 
Hon—wImh 1 h the newspnss of the present day— 
remain to be mentioned Some yeirs ago it became 
the practice to roiistnut pusses four pages In width 
rtiln neeiHsItated the employment of double width 
webs IIh advantage lay In tile fait that by means 
of two rounded liars sot at an angle of Vs degree's 
with re him e t to the direction of travel of the paper 

II was possible afte i the web was pi Inti d and split 
to transfei pait of it aeioss the press and impose 
it upon Its utlie t pnit Thus the portion of the web 
|itlilted nt one side of n puss could he tiansfiireul 
laterally and associated with the portion printed at 
the other side of the runelilne and both i«wb Into a 
folder to emerge as a single product of a greater 
number of pages 

(To be continued ) 


"WIND STATISTICS FOR AERONAUTS. 

lilt tppcHimice ol a e i til |ii ■ 111 list Ve analysis of the 
winelH ol Ueimiiuy ( III \\ lode lu Hi utse bland 
Htatmse liwe tg l<Hin pup tie el xpceiilly foi the in 
tiinintlon of aciiinaiit>> by Ml Hie bard Assninnu is 
MtgnllUunl ol the r ie t Hint In Ociintnv nl least tne 
teoiology ami ne iminiilliM .\n ndvnni Ing hnntl in hand 
I In author is dim leu of tlu gun! ne tologlc.il obse rva 
tiny at I Hide nbe tg aud ehllimill of tin sclentlfie 
eommittei of a hoetely of m I on lilts at Beilin the 
Mntmhiftse hilt Sindh nge si llsehnft untiei whoso huh 

I Iks nud nt whose expense the woik has been pub 

II bed 

Hy means of table e text and wind loses there are 
tne sente el statistics ol Hti dlte (tlon and force of the 
winds it toitv nine stations well dint titrated over the 
empire Tile st itlotis were se le e II d with due ICgHTtl 
foi tin lellsbllltv ami lti< length of tin Ir morels 
The aveinge 1« ngth of morel wiim JOS ve irs In the 
eilglnnl obset vat ions Mu feme of the wind was esll 
tinted according to the Tliaiifmt scale -not observed 
liiHfrunuutatlv— but th data have been reduced to 
i eptlvale nt values In meters |>e r snond CompHta 
tlvelv few miteorologhal stations In Oe rniany have 
anemnmetns nnd the molds made bv this Inslrtt 
ment are ipt lo be looked niton with less favor hv 
Oi rman meteorologists than the e stlmates of experl 
meed observer*, the latter being baaed on the move¬ 


ments of smoke or low clouds and thin foie Im Ing 
fmr from loeal influences than the readings of innsi 
anemometers 

This work wliteh in Its scope and puiposc Is a nov 
< Itv In si ic utIlle llteintun is analogous to the sail 
Ing liandbcNiks and pilot (harts piepared for the bene 
lit ol the nav Igntoih of thi ocean It shows Tor e*aeh 
slut Ion and Im each season of tho year, how often 
on ho fiveiagc tlu wind blows fiom each of eight 
1 ninth if the imnpAHH and the aveiage frequency of 
the si ve tal degrees of wind tone from a ealra to a 
hurt l< aiu 

lie deles Its utility In indicating when and whine 
ne rlHl voyages may most safely be undertaken aud the 
pmlmlili drift of non dlt Iglble and lowpowtred air 
etafi It will Im chim dally valuable lu pointing out thn 
lust locations Tor alt ship sheds The operation of 
housing a huge ilishlp nueh aa the ‘Zeppelin,’ in a 
high wind Is no difficult and dangerous that plates 
leaving a high percentage of stormy daya In the year 
iannul at hast In the present stage of the progress 
of Hetonaulles hope to become great “air porta’’ (If 
we nmv «oln a word analogous (0 "seaport”) Tn gen 
e ral places neai the seaboard are unsuitable for this 
put pose but Dr Asamann’s statistic* show that quite 
a surprising number of Inland stations are so stormy 
that aeronauts will do well to avoid them It ta in¬ 
teresting to discover that Friedrichshoftn, when 


( mint 7epptlliis gient airship sheds are situated—one 
of them floating on Lake Constance—is by no means a 
lav oroide place foi such stiuetuus having a yearly 
average of J4 1 stormy days computed with 2 2 daya 
at Celle 4 days at Berlin and Cassel and loss than 
10 days at se v<n other stations 

A remarkable railway btldge is that known as I ho 
AHbopus Viaduct on a new line extending by WHy of 
DerailII to the lurklsh frontier This bridge, situated 
in a gorge which Is 330 feet deep and about 600 feet 
wide eonneets two tunnels wblrh open from either 
side of the gorge) The construction of this portion of 
the tallway was on a giadlent of 1 9 per cent and 
theu Is a cuivc or 4 per cent between tlia two tun 
nets Tho bridge which waa built by tho fkxIAtA do* 
Constructions des Batlgnolles, consists of a main 
span of 262 feet rising 78 feet and five latticed trusses, 
e ach 86 foot in length Four of the trusses are on one 
side of the arch, and tho remaining one on the other 
Three of thn four trusses are supported on masonry 
piers the fourth resting partly on the third pier and 
partly on tbs upper portion of tho arch The fifth 
truss is supported on tho other side of th« arch and 
the entrance to tho tunnel Tho arch is constructed 
of two trussed libs which are hinged at the springing 
and at tho crown, and tho arch riba an rivatod tnuMfi. 
All tha stool work vn» beat «t shot* is Pgr*. 
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SUBSTITUTES FOR RUBBER. 


ARTIFICIAL COMPOUNDS. 


Tm |>n scut demand tor Imllu 1 iibls 1 naturally 
dim be attention to theme ditldiu which to u giealci 
01 less degree limy hi rvt to leplace iubb< r In lt» indnt, 
trial application and mi help In conHctMiig tin hup 
plv 

Of hucU articles a vety largo number lm\e bnn pro 
liosed Ihotn lu actual use* to any considerable extent 
an however nlatlvcly feu Foi pic sent purposes 
tin various Hi.nogates may la dlstlngulshi d ns (1) 
l uhlx r substitute s ptopir consisting wholly of lngtedi 
i nth otlui tlmn lutibe r (2) composite or urltfhinl 
Hilda is which contain a ecitaln piopottlon of natuial 
lublar worked up with othoi subHtnnccs, anil t t> liue 
synthetic ruhliii namely a pioduct containing tin 
lUblMi molecule s>nlheHl/cd In the ldboratoiy oi fac 
tiny by chemical no aim horn simple i compounds 

At piesent the first ol Hum classes Is commercially 
the moHt Impoitant Hemes of teclpca arc In exist 
cnee fin lading veiy cIiccim Ingle dteuts but the 
hnsls of most is a moelHie el utl At flist sight time 
"e*em little suggestion of India lubbn In the pi ope i 
tfe>H ol 111 nidlllUIV \egetthle oil hut a simple expert 
mini will tudiiati Ihe kind of m idifle ition wbleh eci 
tilii oils II iriilY unde ego and which he hi to lit Hu in 
ten use bh iubln i suhitltute s If wi list the diying 
picipe illes cil bellied lllisud oil by spudding 1 little 
ol it ciyci a slip el gl iss and allowing It to div i 
thm of oxldt/ed oil is c \ ■ nt iiHlty obtained having a 
■ eitaln modi um or Inugliiush and ell tie itv tin 
Jlcpilcl ell list, taken ii|i oxygen and tluicby become 
conn i ted Into a mon n less e 1 istlc solid 1 ling oil 
substitute Is e SHI Utility hueli an oxidized priieluet man 
iifi tvu<d by beating tin inw oil until ll lias abseils d 
i uoiigli oxYgeu to i him It to thicken and Income solid 
cm noting when It Is pnwdcicd met winked up with a 
little petroleum 

111 a home what similar way the oils e in he made to 
take up sulphui lie e omlng' the n In solid and endow id 
lu some lie gill with elnstle pioputliH I lie liiitmcnt 
is analogous to (lie Mile anl/ it Inn ciliulilsi Itrown 
or black substitutes arc runnutHctined by heating 
Hie nil with sulphur a process cornapiinding to the 
hot cute method of vulcanization White substl 
tides may be made h> meielv mixing tho oil cold with 
.Ml to 40 |Kl cent of sillplitll < blot Ide Ol lx ltd by 
Hist dissolving the oil lu a suitable solvent siuli as 
ifliboil tctrachloiide this tesimblis the cold inn 
pi III CHS used In vulcanizing ruhls i ( ol/a oil Is larg Iv 
used lot these- purprses but vailniis otliels ate avail 
able Unsaid mal/e nradua and cn tot oils for ex 
ample Tlie> chemical leactioU Involved lb a somewhat 
complicated <ine> tint probably It consists tnain?> In 
the formation ol wliut die mist c turn an addition 
pwiduet The prnpoitlcm of sulphui taken up hv Hie 
substitutes varies latbei wldclj iniiglng fioni r > to up 
ward ol t r > per cent Ah would b< expected oils 
which have previously be. n oxidized to a not ihle ex 
tent (i g blown nils) lequtie less sulphur to satin 
ate them than do the* nntuinl oIIr 

Nltmtod oils an Hlao used as the hasis of some 
lubber siinogates Thus one well known product Is 
a solution of a nltio re llulo c In linseed oi rdstoi oil 
which hah bee n nitrated by treatment with a mixltti 
of nitric and bulphuilc adds Other such articles an 
made by oxidizing the nltiatcd oil with lead pel oxide 
oi by limply beating it In air 

These oxidized sulphuied and nltiatcd oils in ouu 
feu in or another arc largely UBcri as substitutes feu 
lubber Of the othe i substitute s pi oposed a few 
examples may lx given to Indicate something of their 
general nature 

First the ic arc those wbleh while still retaining 
oil as one Ingredient Include hIho nthc i Important 
constituents Thus Fentons ruhls i Is a mixture 


ol oils with tai, ptteli. and cieoHoti, wbleh mixtuie 
when digested with iillrie add gives a toughened 
moss and this on heating yields an clastic piucliiit 
simulating tubbet Russian substitute said to be 
useful foi cove ilng iclcgtaplt cable a contultii as lu 
giedicnts woealtar hemp and linseed oils o/okeilt 
siHrmaeill und sulphur Oxolin Ih made bylmpieg 
dating tihioiiH inuteiial am h as jute ui lump with 
lltibeed oil oxtell/ing the eittj mass with wmm ill 
and wotklng Hi pioeliiit up Is tween lolle is Into e 
eohelent mass wlikli eail then be vuleBlitzed by heal 
lllg it with Hulpliur 

In nnothei category of aubHtiluleb oil i lays only a 
auboidmate |iarl, oi Ih altogetbei dlspniMil with 
Thus JoncHH niibatllute lb stated to lx made ftom 
vailous gums and gum like ptodiiets as Hie elite f eon 
Htltucnts In W II l*cikins patent fjintl 07) gdu 
Hne e i glue Ih dissolved In creosote anel Hun Heated 
with some n agent—potassium ble hi ornate foiiiiaide 
hvde oi tannle add wliteli will luidei the ge Inline 
er glue luaoluble aftoi sotting the mahs obtained 
is digested with acetone to make ltflmur 1 e xt Hotel 
lms for its Ingte die iits vailous icsina nitrocellulose 
end campion Ah a euileislty In this clash may be 
me iilienieel glttpe niblie l piodiuiel fiom Ihe bkliih 
ol giupes by means ol m asm it Is not liowe ve i a 
• oium i e iii 1 iitldi Kniallv though Hits an onh be 
a substitute foi lubbci in vcij lintel nitidis we may 
mention the mteichttng nialcilal bakdile reeently 
Intloeiwe< cl by I»r I IT Cm ke 1 end It is t conch usu 
Hem pi entile I ol I >i malele liyde inel phenol whldi tail 
Is molded iih desired and ufteiwaid haideued 

In what mum me tin fun going iltldes and the ll 
likes to be eoull led ns substitutes fen nililiii’ 
home peibom uh disposed to deny the til any light to 
Hu title and would look upon Hum as men aditl 
te innis whine vet ti d partially lo replace lublar in 
whit would othe i w IS be an nlltublsi ill tide Olliels 
iclmlt though seiinet mes giudglngly Hut time ih a 
I lace which Sill ll BllliHt itille s (III usefully fill Mmli 
depends on what the aitlele lx sold as anel on wliut 
use It Is to Is pul to Sot all the spec ml eiimtitles 
of iubliei Bic WHiited in all the pindudH for which It lx 
employed A dcieu mat is one thing a bleyeh tile 
epnte nnothei AVheie a high degree of elasticity Is 
not ie illv in e ele el ah foi Inst tine In waletproof goods 
nml eledtleal Insulating weak then Is a legitimate 
lie Id lor substitute h which niev seive the iie|ulnd pm 
Pom k yen hen liny nny not In eepial to lublni hut 
they lind Hull Juslltli it Ion In lliilrlowei cost After 
all we do not lu d tazois to cill slleks with 

II nmv be said it one< that no substitute lse<|iml ti 

i ii litie i In eeety lisped thelllieally the latter Is a 
un me 11 sulistinii Hindi mon >o Ilian the sulisli 
tilt e H lienee ev ll If Hie latte l Wile not otluiwlhc 
Inluloi Huy would be less (tumble than lubber und i 
eeitaui eondlHon they an neatly all adiil upon 
more oi less leadilv iti rlieunvctancc s where rublier 

ii mains unhaitned The modtfled oIIh in fid lie 
still oils in Hie scum thet Hu v remain give* tides 
dee mil posable by nlknlli s is almi bv steam iinele i (ms 
sine If used foi ul tides exposed to these age pile s 
they till In diiiaMlitr whatever Hiclr eve He mes 
lithe t wise 

The fact tint substitutes of this class aie nadilv 
sajxiniflable by alkali makes It an easy matter to ele 
tect them by analysis vhe n eompoundeel with tine 
lubber Asa ml the piopoitlon of Hulmtltule used Is 
ficm r > to 21 p i re nl and evrn the small iiiinntity Is 
rev ognbrabh 

Of thr composite rcbbeis (or arlllliml iiiblxih 
ns Hie v are some title h e ailed i one prepaiatlon wliieti 
has been made u quantity and Is hulel to be eTeillent 
foi many purposes has foi Its bast i Ounvule mbbi l 


Inc Ol pointed with c it mi guniH \uolhii hue b aillelo 
is tompoujidtd ut intuial iiihlm mil home olhci 
substanie of vegdibb ongin pidialily a latex or a 
gum ic tinted tocontiln tin nine diemliil le im nts 
is lubbei end in niudi tli sunn pieipot Hem Sue h 
ailidih ue <| eouiH only pull illy substitutes 
for lublMi and tli Ii eost uses with that of the latte i 
itigtidiinl Mon o\ii it nny ve iv lnige demand for 

Hu in arose then is hIwhvh tin possibility that th 
supply (ll gums nnd Inti eh would li come Insufficient 
and the uelv Ullage ol low i eost would thus tend to 
dlsapiH ,ii 

< omlng now to tin eynlli Ii mill) i i e,u H tle n 
ott n ll kid Is wli Hill 111 11 Ml ts inV piobebilitv ul 
hueli an aillili bung iiiuiiulu tilled uni dlhpladug 
lUliual lubber e ithe i wholly c>r to mv laige extent 
\UII lubbei plautatieiub go t In w ey ul ninddi i lldds 
and indigo cultivation’ Well tin Inline Is on tin 
knees it th godN lu I Ik lue of tile pie 11 lie nts Just 
ill ntloii d to say nothing of utile is he would lu a 
bold 111 111 Wlm Would Ve lltlll e to IV tint even the 
best qunllty of lubbei may not some div Ik made on a 
e online relal si lie fmm cheaper mate 11,its siuli us In < t 
vug li nnd e lie linn e ubleli Cut flu dty is not yd 
I be II lie be glniiliigs there Hre ele ill liielli ut Ions of 
Ihe dilution III which lo 11101(1(1 I lie i < Is dihlluet 
pi ogle sa to note Hill Hi n is still mkik dlstmiee to 
go and the end of Hu Journey m ly not he even in 
night 

(licit imbbci die ml illv is e sn ntlillv a polvmi rl/e el 
t'lpelH \ll till I pile llliel ill time Igo Hid 
milled I in pi tit in. i iihli i appeals to foie shadow a 
synthesis ol ttm rulilie i tint ntiu is e mlxtuu of 
1< i|ie lie s Hint the mild in epi stiou was to lx ob 
lame el by passing turpi tiliuc I hieing Ii h hot lube and 
tr atiiig the resulting v ipeus with hveltuc liloiIi aeld 
Ihe iihiilt is h solid (oml nsatlon t teidue t and tlu 
idea at the Ibis of the piuee i it||hWs to be the 
I loeliu (loll ol polvine tizi il tii)ni s having semie of 
the elnstle pi ope Dies of mbbei 

A mot pioini lug Is ansi i mol siifutlfli way 
I-- tint outlined lu 11 linnnniis i iti lit No 217". ol 
1 >1)7 Here i true sv lit he his is ntteliip* el It Is bnsed 
upon the we 11 known fail that inblsi is pioh.ebly n 
polvimi ol tlu e ml It t |i< lie Iseipin 1 lir first step 
Ih the piuduitloii of the linsatui iti d livelrexarhon 
ellvinvl (II ( III II MI This is obtained bv pass 
lug mix d intvlitu tlid ethylene gsse h through a 
In ute d tub 'Willi millivl bleu tele divlnyl yiddx 
Isoiuem* [methyl divlnyl (11 (i<ll)tll t IT |. 
and the taoprene ou tieatmnit with stiong hydro 
ehleme ueiel is e minted by a uni n of motrrulrs into 
a substance eluHilv ns mblliig caoutchouc if not 
lei ntlea) with it 1 he taw mate tills ho to speak are 
Hium lie (tv line ethyl lie unel methyl ililotlde whldi 
un tin nisei y s obtained bv at v of the oidliiurv 
methods c g fiom e il lum eailiirie aleolml and lad 
sugai K sldii< h h s)ie e tin ly 

The question ts ten tills m miiiii otlui eompiua 
tlvdy simple synthesis tlu ore tiealh quite possible 
ns a libointon oiuintlon lie traiihletnl Into a piae 
tleable nnd piofttdili inoele of mnnufaduii on a large* 
scale’ One of the first de iiIiIh to mlse Is whether the* 
synthpHlzed e innldioiic will Imv tlu iihysleal pieiprr 
firs of natural rublii r en vv tut tut these bv any 
iouisi of treatment eail be Inipsitnl to it 1 Hin doubt 
resolved Hum eoines the que tion of eeotiomleal |)10 
dud Ion In loinpctltlon with tlu nntuinl produet 
Wui h time hud thought have been spent on the* piob 
Inn of MViitlidle rubla l and It is safe to e one hide that 
llien will yet la many i headache Is Tore, ll Is solved 
lodging by whnl Is known to have been done lather 
than bv the promises lubbei plinteis mav for the 
pic si nl hie e p pi ue i fully Ii the ll beds \ Him 


The recent dbeast)oua accident on the Canadian Pa 
(the Railway the fatalities In which were augmented 
by the Are occasioned by the gas used foi lighting tho 
ran logos la according to thp Klutilcal Review evok 
lag the liveliest expressions of disapproval In Austria 
bb legards both the use of gas on trains and tho offi 
rial Ignoring of the rlalmn of the electric light In 
four recent railway accidents on tho Continent tho 
death roll was Increased by the flies which onsaed 
occasioned by the Ignition of the gas from the car 
rlage lighting apparatus Notwithstanding this tho 
Ministry of Railways Is steadily proceeding with the 
Introduction of the Incandescent gas system on all the 
State Railways which are expected to be completely 
equipped with this system of illnmtnatlon by the end 
of 1814 Two members of the State Railways Ooun- 
ell —Herron Rnsche and Karels—have moved resolu¬ 
tions and taken other action In the Council In favor 
of the Bobqtlttttloc of electricity for gas on the State 


Railways ami it la vuy unllk ly that the government 
can long lgnnrc the drift of public opinion In this con 
nectlan It is noteworthy our contemporary states 
that electric light Is already provided on the \ord 
Balm and the Ausslg Tc plltxc r and the Iluschtlihra 
der railways and on tho Royal Mall tialns whin Its 
use Is being extended so that tho official railway 
world Is not without practical acquaintance with Its 
advantages 

According to Concrete a sciiarate unit type of rein 
forced concrete wall construction wan used last year 
In building the powerhouse of a small hydro-e lee trie 
plant at Newton Falls Ohio The pilasters arc of 
monolithic cone re tc* while the walls between them arc 
hollow and are built of Inside and outside thin con 
Crete slabs which were set before the pilasters were 
jxmfed so an to lx keyed Into them The slabs were 
reinforced with No 38 gage expanded metal, ud were 


m ide In sires that could Ik handled colive til. ntlv 
1 loir outer surface a wire c oi rugate d b> lajtng „ mh 
round tods In parallel lines ou the suiface of the fic-,ii 
cone let e when tlu slabs wen cast and pulling them 
out after the mixture had taken its Initial sd rin c 
rot rogations wer designed to give a good bonding 
suiface fir the plaster coat which was ippllcd to tin 
walla after they hod been erected Tlu slabs were 
allowed to cure and were ehe*n placed on edge In 
proper position Vertical form hoards wcic placed for 
tin pilasters extending beyond the suiface for the 
monolithic work ao that the blabs tested against them 
The Inside faces of the pilasters were molded against 
form boards placed In the air space between the wall 
slabs and were wired to the outside forms after the 
pilaster relnforc ement had be c n place d The inside 
hoards also ac tc d an spnc cm to kc < p the slnbs the propc r 
distance atiart This distance varied somewhat, but 
8 laches was the minimum. 
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MECHANICAL ODDITIES/ 


CLEVER INVENTIONS. 


vi i .min 11 \ i<m i ill i \i i i mil s 
Ii is ilmost mi| u table ti illklit in in i intake it> 
i liuw i uI iIii ill mHiiik m l <i tin ii ih ilw iw. i 
tn it it I tween lli< Ill It. I iflonl ii liy tin i intake 


« Ml.Kl I 



Hill Mill Mill Ii IK eilfi i il liv III urn III lla w 111. Ii i iii 

nut in n| i in il iiikIiI I In m lil« 1 A l'l mil lnve iitoi 
Ii ik Hi \ iki il t | null illy thi|iiil iiiiiIiii lln whlih Ik 
it l (i linl lii tin i ii i nip iii i III il ii r Hml whlih is 
spintil nut itk i tan hv th< ii uliik nf tin doot ho 



Dim ills ( I nsl I) 


llllll II till Ills I I l I Will II I III I III I llHh ll| I lllll 
ltl| lllll ill I lllkllllli) III ll vl lull || fltllll III ll 

III till I III I IM v 1V null klv lllll I l llv 111 uilny oi 
Hid Hli ultiK winlli i mil iiniiivnl w In n thin In no 
mi ihiiim lor iln nut 


a si m111 iii iiiii mi 

I III HOim lllll I III llllll PUMI1I kk I ll|»S lllll lh|ll 
ilnll> Hull hisis mi Imtiiliihh muli Ion niimll ho 
H ill < htlili i n mill in \l uli nil minus nit n nvirliini 
Hli III Hi ii liv i list inf, k< ml tiinil mil sol 11 UK tin lubli 
i loth A vita Inuthmaii has hit u|ion the happy 



A SIMIH | | in, linl Dh K 


lil< l nt il ik| i ii liifr with tin i k. i up liml illwllliltliiK 
ii plm III ll in win w It h ill lllll In Til llllll II llllllhll 

link will h linhta lln ikk si i iiiiIi iiiiI lln nlhi r mil 
In nt inli n In tlx th i.|iii k nf w Ii Ii Ii tiimlv klip the 
«ilk* <)t thi id it i shown In Hu illustration 


Vn iiilkliiiil mil my jnutliul nut hail nt Joining 
tin i iiiIh of a hutlui In It him lmii divtaid hv n 
hi mil mt omotiil ml wluisi i m is llkhtiil by iln 
till llv pioduiiil liy n dynamo wlilili Ih ioiiiii Mill 
with tin inotoi hv n Ih It lln illltuiilty of iiinovInK 
mil npInilOK a hewed lull Id to tin invintlun of 
thi in w iinihiid oi itiuiliik Ih iiiIh Tin junction lb 
n i tul hv nu ms of in ii in i In e and two initial 


c r J 

c 

Si- 


NHV Ml NlOl> til I V( IM, III Ms 


uli | link H iki i nu i ii | iiiviiik dinkimi) I ho 
11 lip k an liuh iii ill inn tii anil tluli luiKth Ih 
ipiHl In tin width of tin lull whin thi y nu btiitilud 
n Hut tin ilmtiniii 1 m t w iii mljuint turns of win* 
i I s in I Hi liuh \ttii In ink thus extended the. 
imik in iiivird with lenpe and pri kkhI on the* 
I It with 1 v liuh i r i i h iiul 1 uli turn of wire 
n ii Km i, i d tint ami i ii I t iki n to intiki the dotn 
■ n i in iml if the lull ill i null with those on thi 
it) i iml On iiiel rf ih 1 II Ik thin petfoiated nt 
m I dot uitel am of Hi spiral niunni Is passed 
tine in l» th i i font Inn In tin tninm i illustrated i.i 
the lift hind illnginin Tin Miami spiltik im uttnehid 
to lln othi t . lid of tin In 11 In tin stun manner The 


* La Nsuirv, 


eneb ol the bell me then brought tngctlnr no that 
the HpiiiikH Interlock mill tin pin 1 b Intuited in the 
h|iiuc inclose el by bnlli Hprings In the uinnnii diown 
iii tin iiKlit hand diHKinni The te imlon of the Hlrnp 
Ih usually sutlli le lit to ke*e p the pin in pine o but foi 
krcnlii sc i in It v tin end of one of tin swings may Ih 
P eiHsul tluotigh i huh In the end nf the pin This 
vriy simple method deserven to bo adopted on all 
automobiles which have (lynanos dilvm by the mo 
tois by tcicnnH of be Ita 

i vvii won ivsrvM vvvotis nreiui ator 
lln oi din ii v knowiii Inin)) Ih logulated by mianu 
of a lack whlih iniHts oi Iowiih the wkk but thin ele 
mu oinetlnus tails to wink piifully paitUtilarlv 
win ll th ulek i lot lonK noeikh to 1 e< Ii the bottom 
ol tin ill pul In hoiiii limp the cxposid pen lion ill 
the whk i in In le nkthe lie el oi hIioiIi in el and I tie 
Ilium ii kid »b <1 hv ihIhiiik oi IowhIiik ii tube which 
binleiiiiieli tin wbk heileli i h K louve Iiuh loiintriHtid 
n lamp of this tvpe in wlifeli thi iigulullon can ho 
i tree tul instiutauiously iiul if meesbary with the 
Haim hind In wlilt Ii Ih* lamp ta taiilid 

Ah the illustration shows the lower end of tho 


i a 

I. \MI* Willi l\Nl \M VMOITS HKtl 1 llllll 

Piling tub nines i loi|i (7 1 whlih cnkik s wtlli a 
pin Iii tin iii lelelle par! of the level 7//* whlih turns 

the level lb oil pine eel that Its free end (P) can 
u llv In nisid el low cud ml the Innip regulat'd 
ly Hu Ihuinb of tlu Imml which kinn|m the handle 
of the lump In addition to Mil Ions oliiir mu a thi. 
limp Hhoiild be of Htivlec to pholokiaphe rn who often 
Hipiln In b kin developing u plate with n very faint 
nil llkht iiul to tuiiiHHc thi illumination us the 
ltnuk< lice onus visible 

v e te viti riv sv.t 

( Irhh tbs kept Iii uii open box often dlHuppcnt with 
binpnsinK t tpldilv leaving mitlier mnoke noi ashen 
fhta idu iionn non Ih not olwcived wluiu the clguruttes 



Fin 1 I u.uthrrh HAFK 


are ki |,l In a sunt box oi safi whlih can be opened 
onIv by the owntr A French invcntoi baa devised 
ii nafi whlih mill not be opined oviry time* a cigar 
etti la wanted Hy pietwlng a button a drawer in 



Fi« i THE HVFE OPENED 

cauai'd to oiwn and pit sent oni tlgaretu (Fig D 
the almple niiihaiilnm of tin box la shown In Fig 2 
The cigarettes nut on an inclined plane above, the 
drawer A In the front of whlih at the base of the 
Im lined plane and at the end of the box opposite to 
(he pnsb button T Ih a groove which la Juat large 
enough to contain one cigarette When the button Is 
pressed, the rod to irhfcTi it U attached is forced 


downward through the tube // until It Htrlkea the 
taut level ft by which the drawei carrying the ain 
kit cigarette ib pimhcd oulwaid When the tingei la 
leiuovid from the button the drawer Ih cloned by a 
Hilling aud aunthfi ilgantte iolln into the groove 
To liiHurc thi uafety of the eigaiiltiH It la mcielv 
mciHBaiy to teuiove the button and Uh rod whlih 
me not fastened in any wav When It buomiH nuen 
nmy to open the box lh nrdu te, x*fill IL an oblique 
prcHsuii la applied to tlu button eaunlng tin rod to 
Hllp poBt the leivtr il and Htilke the lever 7 which 
opens thi latih V by whlih the lover of the box Is 
fastened Whin the tovir ta iloacd thta catch is 
lot kid liy a spring 

HlirVlIMI COIOII 1IIHK 

It ta difficult to give young pupils nn underntandlng 
nf the liiannc i in which the Hupe l position of Iwo ml 
ors jiioduees a third color Thi physical laboratories 
of unlvcrHltliH lHUMiRH the, aiqiaratua required for 



ROTATING (OLOR DISK 


tin He eh moiiRtiatliuiH hut tin primary school teaelur 
ta otten tinowit u|nm lita own iisouiuh and cntu|n lit U 
loth to eomtiiiit mid to turn with hta own humta 
the eoloi ellskn by wlihli tlu laws of tin lOiiipoHltlnn 
of eolois e in be Hi ta llluHtiatcd A veiy Biniple npiiu 
ratus wliiih Ih boih interesting hh a toy aud umi fill 
at. u imnnx of instruction liag lately appealed in 
PailH It constats of a nutal frame carrying a multi 
plying train of geared wheels which transmit power 
Item u crank to au arbor upon which various color 
dtakg inn be tautened A set of eolor dtakB at colli 
puuliB the apparatiiH 

MW 1 Mt VI Hr AFPAHAIt H FOB Al rovloniltB 

The Hmoke stipjiriHHing exhaust apparatus for auto 
mobile a herewith Illustrated linn lieon found very t'ffl 
clint 11 louHtatB of n hollow lastimn vibhc! b whlih 
Ih foHtemd ovir a holt In tint i xhaust pl|H by two 
Iron bands uml whlih contains a funm 1 p tin mouth 
of wlihli ta dlmtid for wut cl I hi aft. i i nds of tin 
funnel and the chamber II cuu he closed Htimillune 
ously liy two coueentrie clack valve h i and /, oih-i 
ate el by imlllng the cord p attached to tin le vc r NF 
When the eoid ta lileaxcd the valve's are openesl hv 
the siuliig 77 When the vuIvih art o)icn the draft 
of at, through the funnel produced by the forward 
motion of the car ta Imre asid by thi aspirating action 
of tbi exhaust gases which flow backward througb 
the Bpau A aiounel the funnel The hot proeluetH of 



NEW IVHUTRT APPARATUS FOR 
AlirOMonil.ES 

eomliuBtlon arc thus ininudlateily aud Intimately 
mixed with a largo volume of air, and tho smoke ta 
almost entirely suppressed 

Th* vain* of pleturo posh arils to an engineer raav 
not appear vorv marked at flrat thought but In a 
iwpcr before the municipal engineer* of tbe eity of 
New York on Improvement of the appearance of mu 
meIpalltles Mr Charles W Leavitt, Jr, stated that 
many valuable hints as to the design of *tiuctureB 
from the pathetic point of view might be gained at 
n very small expense from a study of the Freni h 
Italian and Austrian postcards He advised all engi¬ 
neers engaged In the design or public works to form 
r collection of these cards on account of their Infer 
nmtion regarding harmonious and pleasing design 
While In Paris he obtained several thousand cards 
showing views of the French streets, parks lamp 
posts bridges buildings, drinking fountains, and 
other structures which help to mske or mar a city's 
appearance and these cards have been nf consider*bts 
assistance to him In hi* practice In America by fur- 
rftaWbl wgf&lfrM tot th* treaty*gt of public wpfta, 
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THE DESIGN OF AEROPLANE MOTORS. 

A CRITIQUE Of ENGINES. 


Tnr advent of the aeroplane baa treated a demand each trial If however tin aeroplane Im ever lo bo and ovm one>cyllndir i nMw s Im htin most mu 
for internal < nutbusllnn engines of txti ino lightness of the Rltghtial practical usi the riltubllitv of tin eissful In motor Im aK lb i> tlun> appll s to all 
and to meet this thin lmvL Inen pt educed u wt of engine niUHt not only 1 m brcm»ht up to thut of thi towns iindu about Hitt 1 it i jw i 1 ss linn ftto 

designs dllfiiing In umnv nuts front uty pretiouxly rating tn but xiry ninth btjond It In on Iniptr ollmlir tan liaidly 1 usi I wm, to th diitltultv 

iiacd It is thirefort Intmstlng to consider to what tunl risput tl> u<m plant titglnt !■* tout It nittt Ilk In Irnlnnt Ing but tli tw tlnnl i on t I toJw 

txtont thi it qulrcmenia of an aitoplnne dlfTtr front tht boat engine thu.ii the tat ngltu a« It muHt mnlii s tint it i]uit Mitlsfad ty m tm m nt 111 tlin 

thow already hatlsftid by existing light motors and tain Its full powi i thi whole (tinr it la ninnli» tvllul r ngm s urn tl on tli 111 tl t u uiilims ha\ 

htm far tht ordinary englnt tuuHt be. modified to whtuas thi tar t ngtm atldoni avuag h tuort than alien don w It 

t(imply with them half Its maximum x <pt on a traifc \ Iioiut In ahl h tht mullnyltnd l engln Ih dls 

('omitarlng th<* atroplane with the motor tat and The greatest diffninee ih howiver that Ih 1 oat tlntlly sup tint is tin tvinn s of turn lip, luonnut 

motor boat it ih evidttil that vthllt llglitnesH is dc and tar tnglnts muni b madi bt that thiy tan h With 1 ss thin four > lit ii is sun mil if win I 

Hlrahlt fot thi lattir two It Ih an absolute mtiaalty got at In plan and an tinttiially only anshlbl Is n issuv tliiiiah nil t th (io| II r ih dm r 

for the formir that Ih to nay a motor tar or boat fiom the lop whiuxs the anuiiat ongtn in t, n t tt| 1 d it nl s it is a n% tli I 1 in tlinl re 

with a heavy engine will at all tvenffl ptogitSH it a (tally be got at fiom all round Thun th tilth pun it th t tl tllv will n t rut at ill till it t lit tl I 

ceitaln apttd though uot ho will oh If the motor table aiianRementH ol tvllnd ih in tb hut hi j th is th driv Ih n t ntinutiis I it till \ i i 
w«re Iightir but an aetoplane will not fly at all ttitbal and df tgotml and lit a tar ptrhaps in addl oh intent the dtit t om s ontuiitou Will this 

unless thi weight of the motor b« kipt down to a tlon to Ihtst the horizontal whlh In a flying mathln should Im i dlstuut -nliintiM to tli transmission 

vuv moderelt amount In pta<tl<e in tht motor lM»t mdtal artangt nients of cylinders are piimtssibh *.< at it must b it in tnl t d tlml with mam \lin 

and tnt engines are niarlr always for obvtouH rea lukltig tht quiHlton of thi numbti of trllndtis dim tli it Is nlways t m it Ihitnlity ft i on or thitii 

sous made as light as thiy tan bt tonslstent with tlrst then Is a vtiv gnat dhimltv of opinion th to t is tiling In whltli ik tl i wistl ol hit ss 

Unit fulfilling other requirements st eh as durability aitual ntimlMr tuwil vatylng fnnt two lo Hlxtim ih »i <ttl> is m it us with f w i > II, <1 nt 

aud reliability Ginttally HPiaklng however light Wught b< Ing the tnobt lmpoitant futtnr it prisent With an ldlmm nttnng m nt ol olitul ts th r 

in ns and tint ability art opposed qualities and the the main question is What nurnbit of tylludtts will lore It Minis uh if th n would l> no Hdtnntag in 

mott nlltbli a maihlnt Ih reqtilrtd to be the htav give th< lightest engtm a count-nut tailor of safety suhbtltutlng n lirg iniinlx r of sm ill tvlltd is f i i 

n t It must Im also riinu In any partbit'ar tnse bt ing of tturht assumin'* f u I trg onts (npniitv fur t i| t It v lb latgi >1 

Iho txttnt to wlitih IlghtntBB tuu be su ntlied to (ouRliltrliig this from a ihtot tltal standpoint tht ind is should gi\ in ir low i ind w igh sllglitlv Itss 



matter »h|»ends to a eerlaln ix nt on th« anange while thi areessorbH piping ti should weigh wr> 
mint of th irink tnst sonn n rangem nth h Ing »UhI iim tl y Itss ihitt in bow it i \ nil aitaugi 

mort fatorabb to a I irgt nurnbit of <\llttd rs Ilian mints by whhh a lutg nunilHi or vllndtiat mat Im 

otluis The a tunl weight of the ttlluthib th m grtuptd on to a vt ry light irink ins mil thi nm> 

stives se ms lor mrdirati poweis to b llttl lutlii i rodm n light t iiglnt owing to tli sating in w Igbt 

enced by th Ir nunitwr 11 k wholt qu tlon Is II w In thi lath i Th wtlght if in nt-ln < uislhts prln 

fir tin retctluMons att llmlttd lt\ tin hi/i of thi dpallv id Hi (\llndtrs and i st ns on tit on< hand 

cylinders* If t < ustant piston spud Im assimtd and tin t rank c bam be r truik hift It on tin ol n r 

the itower of tvlindns of dlffiicnt h1/is only In t mss lioughlt hi i ng with tnt glv it ntinug in lit of id 

approximately as tin squat r of tin ir Im at dlimn tnderK lilt might of th littu will b pi < pnitlouiiN 
along wh"e the weight iumasiti as the i ubt If run to flu tubt of the ditto unions That Is ti sn\ that 

at tonstant ritolulions hnwivn tin powit and if tin tylind rs ue attangtd vnii tllv in a tow 

weight would bith Int tease an thi nils In prat I lie Tot Instunn the w tight of tin irmk is shift dr 

it apiH am from thi lesnltH obtained Irom nu up n will he prartnallv piopottlonati It the ttlltul t a 

glues thut h potwlblf r volutions an n arly eon ivitv If wt tan mounl tin tillnl ts in sit h a 

stant for all englnts up to 10 Inches stiok at all nianm t that wi can gd a great tllttd t taia tty 
i vents and that the itower Imnasos a< hast as th wit) a vprv short irank iaw» w shall limiuu save 

tube of tbo llmar dimtnslons This btlng so thi w Ight If fnr InHlauet wt start with th \titl al 

wetgLt of the larger cylinder should he Itss in prae fotiriyllndtr uigine of the nrtlinnrv tvp us shown 
tlce for a given horse power than that if s gr at r In Fig 1 on thi piexionn png th rink isi his 

number of amaller oms as it will be difficult to ti ntubsarlly to Im hr long aa th< 1 ngth t ti t tht <>lin 

duee the thhkness of the ryllnders in proportion to d nt In this and tht attompnnyIng tiguria th talvts 
the rtduied dlmmsions and even If this bt dint art omit ltd fot the Rake of thatn ss and in all I lit 

there are some parts such as the watir jarkit dt figures, tin cyltndem are the sami m/i u that thi st/i 

which It will be quite Impracticable to redut with of trank tase netenaary for a gl\ni ttllutltr inpatlty 
the dimensions of the cylinder can easily be soen 

In prat the then Is also the fact that on tin wh le Two rommon plans for redudng tin 1 ngth nnd 

It Is math easltr to makt an engine with a ftw larg wtlght of the crank case are to plan th< cylinders 

tyllnders run wdl than one with a ver\ largt ntim t ithi r diagonally as In Figs 2 and 0 or horlnn 

her of small cylinders—that Is to say thi latter tvDe tally opposed as In Fig A In dth. r tf tht si iitang 

If much more Habit to bait (Its of running btdli mints the length of the trank tab et ( Ih almost 

Hence In the long distant e road races the engines with halied and a consldernhh sailng of w Ight Ih eff>tt<d 

more than four cylinders have had very little sunns Flther of those arrangtmints tan b madi with two 

and In many cases in the smaller classes twos yUnder four hIx eight or mor< cylinders In thi com of tht 


durability or tin icma depends on the purpose to 
whltli tht mat hint is to hi put 
lhi taw most aktu to thi aeroplane Is (hat of the 
racing boat or tat In tht lattei ease. the car Ih only 
riqulnd to run oup or two races and is then put on 
the strap heap and the problem Is therefore simply ta 
make an engine whlth will last this time aud d( velop 
tht maximum possible power for the period A gnat 
tnanv tars havt been built In whkh tin limit of sl/t 
was simply a weight limit and It may hi taken fot 
granted that the winning cats represented tht light 
est possible construction consistent with the required 
t illabllity In motor boats the same thing applies 
winning being almost entirely a question of weight 
and horsepower In both Unite eases money has been 
of far less Importance than it is likely to be In the 
«a*e of the aeroplane It will therefore* be seen that 
the problem of a light engine Is nothing new 
Thnre are howevet several eseentlal differences be¬ 
tween the requirements of a car or boat and those of 
an atroplane In the first place the aeroplane builder 
appears at present to be willing to put np with mnch 
less reliability than the racing boat man This Is be¬ 
cause In making records the stait takes place when 
the motor Is ready whereas in a rate It takes place 
at some determinate time and If the motor be not 
ready then the chance Is lost The record ts also the 
result of frequent trials, a race Is gained or lost In 
one Thus if one motor win make an aeroplane fly 
60 miles whenever required and without unreasonable 
toning np, but another makes It fly 100 miles once out 
of tom tries the latter takes the record though on its 
nine failures it may have broken down In a few 
miles, and may have required hours' tuning up tor 


rtr. 
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dmgoiiil engine (In Itiipulsm un not i v< uly (livid, il 
with two or lour cylindeit, (hough tiny run Ih m» 
with hix il tin angle Ixtwiiii tin (.jllnd, ih Im mad, 

1 20 dig With tight iy liiule is at mi drg (In Im 
PiiIhih in i v, nlv (livid, ,1 and this Is Mi, most usual 
n ii in Im i In Mils (yp, «a« li diagonal |> ill of r vlln 
iIiih Is iOiiii, >t<d to on, iiunk Tin dlugoiiul engine 
with Mu i tanks nt <10 dig mn In liulanml for all 
liraitiiul pm i os, s i\,ii w In i < tin n m only two 
i vllnd i hv |d u lug a lnl in,, w lglit opposite th, 
iiauk K|iml to tin wi lg.lit tf tin whol lotatlng |,ariH 
n id th, ii( ipioi itmg (nils i f mi, i>liiid, i With foui 
, vllnd, is tin (ranks m iisuallv idmxl o)|M»|ti lint 
hnlnnii weights an still iiiiihsiiiv to tv old a rotk 
lag moral nt Willi tight , vllnd, is th, ,nnkH an hi t 
ho Mint th i two uid oikh an n| pirnlli to th, two mid 
dh oms and no IiuIiiiki wilglils un nqulnd 

In th, rasi or tin oppuMil hoil/ontil ingim the two 
rnnnnting nils wink on opposi el n inks ih In Fig 
In this him Mu inglu iviii whin tin Iworvllndu 
Is In many ways li,ll,i hilaiuid than Mi, viithal oi 
diagonal typis as th nrms In halituitig dm to tho 
ungh of th oinii Mug n,l( Is ullnwid for If only 
(wo (> llndi ts ui uni thin Is liowiv r aviiv mull 
in king tnoin nl dt If tin fnl th il tin ivllhiliin an 
not a, I nulls o| | o It, i nil otlm hut Mu ih iismlly 
t ii, gllgll/h qmmMli 11 lim, In solin ,ih,s !h,ii 
Hlilillilll, d hv pulling tin ( vllnd, is <xi, tlv npposil, 
and Mn ,onn,,Mng nid till of 11 in with th< liltl 
did bill MiIh nnudy minis wins, thin tin dim is® 
Willi fowl eyllmlns Mn nuking mom, nt Is halnand 
'lln Impulses In Ih, hoil/oiital oppiisid ingln, an il 
WHyH ,v,nly divided win tin l two fom eu light evl 
lull, ih an iih,,1 

f ompni lug th, hoil/ontil opposi ,1 with the (llago 
■ml (itglu, Mu lot ui. I i|i|i( us to hive ill tin ndvan 
tngis is tin Imp tils, h in nioii tvm with n snull 
numb, i of , vlnnlirh nnd tin liiluin In tin Hu lat 
t, i point will Hiialih hoin whit slimier tonne (ting 
tods to Is us, d without , xii islu v ilii at ion Him. light 
enlngMu <ngln, Il m nils also udlHlIiut ndvuitige 
of Ihi horizontal oppniil ingliii Mini tin two ivlm 
dm uni In ioinii,Ii (I hv IiiiIIh luniiliig light thiough 
fiom thi Hung, ol oni lyllndii lo that of tin otlur 
and thus Ih, whole of tin (lank i hamh t <nn hi In 
lotnpiiHHlon and h, niadi mu, li light t thin If any 
of II liuil to In u tHislli slims s 

W till, th. i tank , ih, Hi Is illdtiuMv llghliniel 
by (him itiiingi mi iiIh II nut b still mon tiditid 
If tin ,jllndi is an all aiiangid i tdlillv on to om 
(tank Tills has la ill don, In a gr, it nmny dlffitiiil 
wavs liv dllTiiiul ninki rs In oi il, r to iiiinpan with 
tlu imvlouslv nniiitomel foui ivllndir engines a four 
pyllndi t radlil ingln, Is shown in Figs ti nml 7 the* 
eylltielirH Im lug I In inn size us hi Ion It will Im 
H im that III Mile • is, th, i tank mm nml shaft iro 
very tutu It ghotlit nnd light, t than In unv of Mu 
pri v IniiH ai tniigi un nts In puullii tom ivllnilitHls 
not a good mtnilM r as the Itnpulsis , uniot lie evenly 
divided and an odd numbei of t v Itnelt i s must Im iim d 
to i IT, 11 Mils This tvpe of i tig In, mu hi sitlsfmfor 
ily balaiuiil ih long ns Mu cvIIiiiIiih lie ■ v i ill v H|im i el 
round Mu eiauk nisi fot all tlu pistons nil atlailud 
to on, i tank pin nnd thin fun fin m on, tivolvlng 
weight wliuli mn hi halaiuid hv i sullubl lialamt 

While Mils typi sums the or, tlmllv the llghte*st 
thin nn hi vital dis.nli.iiilug, h In hi oviteomi in 
itinklng It Hiitlstn, toty In the miiltir of wi Ight the*re 
Is th, illflli lilt\ that If the ivllnelers ire wait i jaek 
etid • He h ivlluebr must Imvi a si purati jniket nnd 
wati i eoiineetlons When tin i < at, m vi i il i vllnd. rs 
elom log, tin i and pm alb 1 the v mn all bi* Inelosed 
In one wate t ji, kit and this will bi light, r than 
taking a s, par it, ja< k, I round ,n, h < vllnd, r whllr* 
It will nho only lequlrt on ml of wnti i lonmitlnnH 
In this Ih, oi dlu irv viillnil ingln, has a viry iIIh 
tint I advaiilngi I In diagonal and opposed i tiglnm 
mn however hive all the cy llnde is on one side In 
rinsed III om imk, t but the radial tvpe miu,l neos 
satllv liavi Muni all separate Numerous watei con 
tuitions not milt wi Igh » vhv innsldi inbli amount 
but ilso Inti oil m i mon ilium is of bunkdown 
thiough fnlluri On th, oilier hand If nlr (noting be 
iih, il tin liulial t v p. Is fnt lln Inst fm the evltnders 
ue ho lui fteim mill otlie t tint th»v will not indlnte 
beat to , tell othii and III, v do uot serein inch other 
from the dt ift of the ptopeller 

Wh, te ninny evllndiih u< used It Is (mprar tie able* 
to nitunllv put ull Mu e untie, ting rods to wntk onto 
on, ei ink pm is • It lit i tin big ,nilH would havi to bt 
vnv nntiow or the* uank pin linpraellmblv long 
This mn howivir be got over by tho arrangement 
»hown In Fig 10 

ITobUblv the great. Hi dlfluultv In making the ra 
dial engine Ratlsfnetntv is thnl of luhrhullnn This 
is a mallei whtrh dots not sum In haw had nearly 
ns nuuh nltmtlon paid lo It is it needs and manv 
of the hi enplane e nglm s nlv solely on splash for thetr 
lulu leal Ion In this ense tlu even distribution of the 
oil to the various eylludns of a radial engine Ih very 
difflrull ind further however well II might he man 
aged when Mil engine was running directly It stopped 


Ihe oil would all mil Info tlu low, i eyllndirH and 
Ptobnbly foul tin plugH ho that it would be dlfllcult 
to Htait It again In older lo get ovei this the en 
glne haH exeasionallv Inin laid on tta sidi with the 
uank shaft vertleal driving the piopeller thiough 
lieve 1 geer If It Ih ehsliid to tun the ptopeller slower 
than the engine thin ih no grmt objietlon to thlH 
nnd tint. Is little doubt that the slow running pin 
pi Ih i Is much th, mote ifllelent Another plan Is to 
modify tlu .mangemint of the eylluelirH Thus In 
om maki of thm eyllnder ‘Dglne tin cylinders nn 
all at til, top of the i tank mm (Fig S) all the eon 
me ting tods Imeltng on to om (tank pin In this 
(is, II Is InipoHHtble to divide the Impulses evenly 
and Mu lialnne mg ih not so good In practice this 
1 vpc of engine ts made with lindde flywheels of ron 
Hid, l ilili weight anil lulls well but the fly when Ih 
nee essat tlv add lo I he weight Anothe i plan Is to 
put all the e y Knelt ra at tlu top of the* , rank cast 
and lo plan thorn wlilili would hav, him at Mu licit 
tom 111 n eompliti ladlal engine on a trunk oppoHlte 
lo the otlie ih aa shown In Fig '( 

A eompui moil of this ai inngc ine*nt with Fig 10 will 
show thuL il la itollv a Am eyllndi t radial engine with 
tlu two bottom e vlineli is move el to e oi re Hpoiiellllg 
plum nt tlu lop of III, , lank , IS, utiel at tile lied to 
in oppomd eimk 111, division of llu Inipuls, s will 
li, llu hhiiu us In (lie complete radial engln, and the* 
1ml me mg ntnrly a« good hut tlu eiank shaft nuist 
Ih huger In dianulei owing lo Its weaket foim Rnd 
hs both il and the iinnk ms, are longei Huy will be 
<onHide lahlv luavlei The eylmdctH aie also mi close 
together that all cooling will Im iiiui Ii Icsh iffeetlve* 

I veil with all tlu evlmdiiR above the ciatlk mm it 
el(HH not appe tr that splash lubihnllon will dlstrlh 
ule the oil nt all evenly In all tlu , vllnd, rs I ho 
at ioii of the eiink pin en flywheel will be to pro 
duet a flow of oil inimd the e runk e isi nnd th, first 
ev limit i will obviously fnlcmpt the gimt, r portion 
if MiIh No doubt If enough oil bi used then will 
Im a good deal dlstillmted liidme ilmluately by tlu 
e i ank pin tie but this will not pi, vent tlu IIihI evl 
lade t getting more oil Ilian tlu otheiR 
Considering tlu fait that aitoplmu* engines art 
mn it veiv high ievolutions and that the hearings 
huve to b, is smalt hs possible* to save weight it 
Heems hi tnln that tluv should be fitted with a good 
syslt in of foiei d lubrication whutivei Midi arrange 
me nt may Im In Mils msi then seems no reason 
win tlu eoiiipliU ladlal engine Hhoulil not be |m r 
feeth successful as the cylinders an lubricated by 
nil thrown out of the (link pins and Mum will be dls 
tribute el evenly Fig lit shows a five* < vllnd, t engine 
so ananged In this cast* the* oil which ionics out 
of the hint lugs nnd lilg ends should mostly fly onto 
the walls of tlu (tank e is, and tun elltietly huk into 
(lie oil mimp while the small amount which goes Into 
the evllneleis cannot pemslbly accumulate when the* 
engine is ttinning ns Mu Hpctd at which the pistons 
move Is fat too high for this OH Is prevented from 
tunning down the walls of tlu etauk case into the* 
eyllndi is hv a projecting itrn 

In some eisis the ladlal engine Is made with the 
i rank slmf* fixed and flee evllndeis revolving As 
eoustiuifrd by th, Senlftf dm Mobutu tllionu tills 
typi lias givin very good results but It may bi 
doubted whether they nic du, simply to making tho 
eyllndi ih tevolve A very small amount of lonsld 
eration will Hhow that tho radial engine will be of 
tlu Haim weight win tint the eyllnderH revolve or 
the uank shaft all othe i details of eeuiHtimllou be 
fug of eoltise assumed to be the, sauu This being 
so the only way In which the nvalving eyllndeis 
mu be an advantage Is either by allowing a llghtet eon 
MtMietlon of evlineler oi , rink , bri or else by In 
ermstiig the power got out of a given Hlzrd cylinder 
There does not seem any reason feu supposing that 
revolving the evltnders seeureH either of these r,suits 
The advantages of the nvolving cylinders are 
ID That they aet as a fly wluel and <21 that they 
allow of more etile lent alt tooling Where the pro 
peller Is dire it intipltd however no flywhe*el is re 
quired In anv rase No doubt th«re Is a distinct ad 
vantage In the nlr moling fiom the fact that the 
eyllndeis revolve but it Is not likely to be veiy grmt 
Awitiiiiliig that thp tnds of tl» cylinders are 17 
Inches fiom the crank shaft, and the engine runs at 
1 200 i,volutions per minute the endH of the cylln 
dene move through the air at about 90 miles an hour 
Now when the engine with fixed cylinders Is placfd 
just behind the propeller It probably always works 
In b euiient of air moving 60 miles an hour or more 
so It will bi seen that tho difference Is not so great 

as might be expected Tn praitlee the power given 

per cubit Inch of cylinder eaparlty by the Gnome 
engine Is verv small and there seems no reason to 
doubt that the same power could be got with flxe*d 
eyllndeis of smaller «l*e The good results appear 

to be due to the fact that the weight of the parts ts 

reduced by machining practically all parts Including 
the cylinders and trank ease from steel forglngB to 
such an extent that the engine only weighs 0 37 
pound per euble Inch of eyllnder capacity II seems 


piobubh that with fixed cylinders at leant equally 
good i(Milts could be obtalnod If the aame amount 
of double and money wore spent The ltvolvlng cyl 
Hide ra Intiodiiee nuiue roub difficulties In tonstnictlon, 
not Met least of whle h ate the effects of centrifugal 
force cm (lie valve h tie It tie aim) not so easy to make 
a neat anangement ol a geauddowii piopollei 

I lie l, an m v, ral point of Imporliinit In th com 
patlaon of tlime various arrange nients besides the 
weight Om Ih th it us tin length of the , rank cast Ih 
rtiluttd by gtouplng the ivlmdirH tlu, work put on 
the biailngs Is lnnmsed without In most tarns any 
preipeu I lunate lue ream in the hearing sutfaie Thus 
if we eoinpate the opposid oi etlagomil type with the 
veit leal we sec Mint the forme i Ih very much shorlci 
than the latte i but t teh main hearing In the foimer 
lmH to take the load due lo (wo cylinders Instead of 
om In the opposed engine (his tennis on opposite 
slil, h of Ihi bmtlngH ho Mint If tlu pressure from 
meh evllnd,i pioeluiis tin wum amount of wear 
th, slack pi (Minted in the opposi d engine will bi twice 
that In the vutleal Tills nu ins that for equal dura 
blllty the dlugonal ot oppomd engine should havi the 
main bearings twin ns long but In this case the 
eiank eas, would boom, ns long is thit of tin vert I 
tnl engln, nnd tlu weight is gtml With tin ladlal 
engln, mill, is hi< still wois, hut In Mils mm the 
hint lugs tan Im some w hut lengthened without aetu 
nllv in (king th, (tank mm bigg, i liy tallying tlu til 
out on bosses 

A distin, t disadvantage of th, radial engine is that 
It mny In some eas, s not be mailv ho mnvinlenl to 
fix nR th, urinal and opposed as the latter can have 
lugs on the (rank ease amt no parts projecting b, low 
Mils 

On the whole flu tvpe which seems likely to pin 
vide Mu hist combination of lightness nnd h liability 
is the horizontal oppose d us although tin uank mse 
has to he slightly longer than In tlu tadlnl tyj.i If 
more th in two eylindets are impluved no patt of It 
need Im hi te iihIoii nnd tin t (foie It tan b, vriy light 
I'm t lie r feu mode rate pow, rs the engln, mn b, made 
with only two evllnd, rs nnd tills should mak, it freer 
from brmkdown and more ,,otioinleal In fuel and 
oil The mon th, a, roplam d, v, lops th, gtmtii will 
hnwmr In (h, imiHirtane, ettailud to i< liability 
and It Is quite possible lli it the vet Mini I yin will he 
e \e ntn illv pit fi rnd nt. In is, lug eats and hunts On 
llu ot lie r linuel tlu titdlil tip, Is no el mi lit Muorttl 
eallv th, lightest and if tlu (liffleiilths of miking It 
work satlsfaetoillv tan be nveieome It iiihv Im the, 
future pattern rnglnnrlng 

Level-crossing , llmlnatlon on the railway IlneH pass 
ing through built up iltstiiets In America Ih so veqv 
expensive Mm! the tllHltu Dual loti of railway tompanlcH 
toeinv Mu work mil ixeepl by liiHtallmints as fun,Is 
ar, available for the purpose Ih but nntuial Some 
ante Its by Mr (Ire ife nlngtn now nppiailug in the 
TTngineerlng Record illustrate tltarlv the costly nntiue 
of siiih alteration In tin borough ol Queens there 
me more Minn 00 level eioHslugH anel In the bninugh 
of Richmond th, re nit nlMiut 100 of these el, ath traps 
In 1*)08 tlu re weri 2<t dintlrn nt sue h plans In Qiums 
and us tin |K>puhillmi In, lenses tlu dnnger of tluui 
must grow Ah the law now stands the Public Sen 
lee ( ommtHSIou lias no authority to compel the altera 
turn of a railway but must as Hpeeifh ,a«ep mem 
order the* Blieel to go above or below the railway 
usually at a diflhult level The law provides that the 
State shall pay erne* foui th of the expense but foi yeim 
It has made no appropriation for the purpose and the, 
city cannot pnv tlu States piopnrtlon of the cost with 
out obtaining special legislation As a re huK of this 
condition level crossing , llmlnatlon Is practically at a 
standstill except where it Is done under n Hpeetdl en 
aetment or the railway company eaulea out the woik 
at its own expense 

According to the Railroad Age Gazette some rein 
forced concrete sleepers which about two years ago 
were placed In a section of track on the West Penn- 
sylvanta lines rallying heavy highspeed traffic do not 
show signs of di te rloratton A % Inch steel casing on 
tho sides of the h1(*o|mu with a lap approximately 1*4 
Ini li on the top and on the bottom and eight strips 
punched out and turned Into the ronrrete nerve tn 
hold It In position while three flat strips aerosa tho 
top and the same number a, roaa tho bottom arc bolted 
to the Bides to prevent spn*adlng Two longitudinal 
1% Inch rods one near the top and the other near the 
bottom, provide tho necessary rein fore ement The 
rails rest on and aro fastened to tie plates with two 
1 Inch bolts on each aide of the bane the head bear¬ 
ing on the plates Inside of reeesaos on the bottom To 
Insulate the rails the overlap of the motal sides la 
sheared off and bent Into the sleeper at the tlo platoa 
These sleepers am 7 Inches thick 1 foot wide, and 8% 
feet long This large bearing aiea results tn a aavlng 
of sleepers as fifteen of them take the place of eigh¬ 
teen of the standard wooden type and the downward 
throat la distributed over a abort distance on each 
aide of the tlo by rounding tbo aides slightly. 
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A SUGGESTED IMPROVEMENT IN AEROPLANES. 

VELOCITY AND STABILITY. 


Tui leroplane in It* present condition la only an 
instiument of sport In order to make It of prat tieal 
utility both Its stability and Its speed must U In 
creased or rather It is simply nicissiiy to Intrtaso 
the speed as Increase of stability will follow auto 
matitally The stability of all actual attoplanes Is 
very precarious whethei It Is produced by wings 
deformable plAnes 01 without speelil nucUaulam The 
reason of thtR instability is that the speed being low 
thi aeroplane is affect d by the bast dlhtuibnnct of 
th atniosplic re A tugboat and a tin pc do boat of 
eQUHl tonnage bchau very dlRuently In th same s n 
the turpedo boat cutting ttuough the waves md the 
tugboat being tossed bv tlunt An aeroplane pro 
\Idcd with a feather would behave In the air like 
an at row on condition that the Velocity Is sufficient 
This Is only one uason and the least Important 
one for increasing the bin id of aeroplanes 1 lie torn 
plane eannul lx,nine i useful vehicle until Its s|»ccd 
exceeds tli&l of tiiiestilal vc hleles With the pie sent 
types we know that In older to double the speed the 
power must Ih me teased eight folel Uluilot tn order 
to gain six miles an bout was obliged to triple the 
power of his motel and In eitilei to gilu a little 
fuithei Inmase of speed lie found himself com 
polled to diminish the area of tin suppoiling suifa ts 

I et us the n assume an aeroplane of small area de 
signed for a spe d of 100 miles P< i hour Hut where 
tan we find a ground on which It ean he launched at 
Bitch specd and liow ean we make i landing without 
the certain dcstiuction if the vehicle and Its pas 
Benge ts’ 

Hence It Is absolutely necessary that the aetoplanc 
shall he able to start al low spe eel and to me reasc its 
veloeltv very gristly dating the /light For the ae 
couipllshnunt of these tesults the following meins 
suggest the inse Ives Inttease of mollv power 
diminution of arm ol sustaining suifaces during 
flight diminution of aiiRlc of attack We will dls 
miss at emet tilt eoiislde eatlon of metcise ol motive 
, owet for this Is not a teal Improvement but u last 
resort The diminution of aiea a Holutmn which is 
very se due live at first sight apieeara on more fateful 
examination to b full of dime tilt le h and diingets As 
those sutfaecs must be made lo fold they will neies 
sarlly be deficient In strength and rigidity anel II 
will also be very difficult to maintain the enrvihites 
unt hanged Furthuimore If the motor stops I ho 
operation tequlred for extending the surface will de 
maud an appreetable time and expense or muscular 
energy so that the aeroplane Is vety likely to strike 
the ground before the ope radon Is effected Landing 
In such conditions would be vety sudden and ellsns 
Irous Heme this method must be tejeeted Th« 
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diminution of Iht angle of attack remains to be eon 
stdeied This combined with the eRacement of put 
of the sustaining surface foims the etbje t of th 
1 resent patent 

Let us suppose a surface divided Into thie pails 
AB B( and f i> (the ntiitibei arrange tin lit andeuivn 
lute of the puts ar however vhi table) 1 t us 
suppohe thu the how and st in iiirtleiis I li ntnl ( li 
nre kept paiillcl I a h other and nmk so anti 
et | b with the tiaje te ry and that tie v titclii in 
uiwirel prihburo 1 and e hoi1/ util leslstaue II 
Die middle |eit B( mukes u smulle t tugl a with II 
tinjeeteiy ind pioelue s in upw ltd pr bsui / n 1 a 
lesistanee to foiwatcl million II I tub vitiuh eoi 
iispond tn a velenity l such Unt the sum of / and A 
is iipial to the intlic weigh! nl Ih apiNiiatus and Hi 
Htufaees Hie so i lie ulnti d Ihlt this veloelly l Is as 
small as possible In oteler lo faellltat stalling md 
landing In a small span and without shock I'll 
compound siitfuce AIK /» Is at tanged to turn ell an 
axis at O t bhott elislane behind I the eutet of 
upwaid presume Hy tneiinb of i lever oi otliei d vice 
let us turn Aim* it bout O so as lo make I he Idelle 
puit IK puiallel to th It tj i liny As th toilets / 



muiitxM it i nsntM iNti mi i ins 
IMIMtOM All Nl IN VMtOI’1 VNM 

und O ate neur teigcth t Ih expindituu of , nergv 
teeiuii d lot turning lie sutfaecs will be small and 
Ihe ope i utle a may be iR ted by he v ml hum slv 
stage h lu the lie w | ei Itlcui as the middle sui rue < 
IK is paiallil lo the tiaj ctoiy It do s not eoiilrlliute 
In the upwaid sustaining prebsute Ihe resistance 
of this Itoitloii to fetwsrel tnov nient will als i be 
negllglhli If the sutfaee is suRtei nlly htuoot 1 since 
Hits iiblstan e will then eoiisisl entlr ly of air file 
lion lli le mil mil leottions \fl end (It now make 
with the tinjcctoiy a Htnuile i imgl b md onsi 
one ntlv Iheii reslslauti to foiwaiil motion Is gieutly 
le due d He nee without any lime vse In power Ihe 
speed of the m Ionian will iner esc to a value V 
gnatei thm its Initial v tlue 1 Ihe suifaees 1R 
and (li in of sue I dimensions thit the new upwml 
piessun A whieh they inoduie ut the n w v In tty 
I Is equal to the weight of the appaiatus whl h must 
now be bustulneel entii ly by tins two sin fairs Ih 
rutlo between th s two butfaees Is so calculated (bat 


111 eenter of Pleasure linll vaiv as little a possible 
eluilng the change in the angl of ettaek tli small 
vulutions wble li eanniit lie uveieled Ik mg c imp n 
sit el 1 v m tus of Ih hcuUiiilul ruelile i whl li mav 

1 i lie v d uni l at L ally Iv Hi e Imng lu Hu ingle 

of ittae k 

Thus we hi mete tseel tli v Uotv by diminishing 
Hie t sistsn e wlllimit in t esing th nioliv power 
md wllhnnt aR ling Ih si il ility slid seeurltv Tn 
tu t if tl u l l lui 1 nls I i f til Hi middle sill file 

IK will tg till )< i, ,, iullv an I oipeis in up 

w nil 11 hshi 1 mil in i us tli nt i ol i r s 
mi i in li nt f th iti f i t ut m if by in in 
of a e lute li iimtinll d fc t exaiupl bv a pedal th 
sui fun UK li Is iileiHid it will tend ol Use If to 
le hum Its lust i million In which it will piodm a 
gi it i si I me to luiwuiel motion will h will l du 
th vein It v to its nt igltiul v it lu lu this w tj land 
Ing i an b net till without slio k 

It niiglit li 1 tied Hiut lu th si ond position In 
winch Hu In i AB r i n se nt fug Hi nienn illiietion 
ol tli Hurl ice makes a small angl with the traiee 
tenv a dounwuel air iiissm might b prodmed 
'■Mill III ill I I Hilt r x 1 rii 1 It ID SII It ilatigt i 
leu Ih loivviiel | oslilon III still link s a eensldii 
able angl with th ti i| etoiv sit hough tli uv iug 
ditcellem of the entire a toplsn Is v rv u uily 
I amlle l the te with ruitli uitoi such Idam tits of 

alt as liny stilk the up| t surfa e as d sign d In 
tnv iiiaistus lnste vd of pndii mg a downward lies 
sui will Iner sse the siistiiliiiug powet Tills Is th 
we 11 known e Re it ofaiuuiiit of all stilklltg i urv it 
sui la e tang nl fatly Pen flit t In i d tills on this 
joint th le Ider Is ref 11 el to Sn 11 It am Msxini s 
wetk on Hlllfl isl flight to (. mils Ml is In I Aero 
I hll and to th H vui d l \vmti u r bin try I‘MM 

Th fttwitd dge msy alsi htvi e inslel nhle thick 
n ss es It I is In Wilglits a i i Inn which Is in 
lalnlv in xeell til cm tml do s not app ur to be 
aRe e te el (tij ii lotlhlj hy all Mill nts hfllklllg Hie llpjK l 
suitace allhoiigh the f iwitd poillnn is so ntnilv 
langenl to Hi tiajntoiv that it app nt{ to fly v^ith 
a negative angl of ett ok 

11 con I It ally oil i thing b mg equal In Older to 
ilotibl the velrctlv tv ae In g only upon tli unu of 
the Mist lining suite I it would b neeessaiv t i edit I 
the belt i to Hi itlli of 11 lo 1 One of the nilvin 
tages of mv e|< vt is Him I let simultan oubly upon 
the ere e by cutting out the middle portion H( and 
ii| on the in in mgl el atta k Thus If the sum of 
th suifiees AB and (II is equil to one third of B( 
mil th angl of attack lb diminished hy onehiir the 
vile nv Is njipioxiiuatcly doubled without lu<nosing 
th pow i Veto Mcehanique 


A BOX WITH SECRET OPENING 

Tur box illustrates! In Figs 1 l and T 1s mule to re 
semble a book In shatn and Is opened bv diawmg out 
a panel In one of IIh covers When closed It Is not 
easy for a person who does not unde rstaud Its e on 
structlon to discover how to open It It requires to 
be very neatly made and the wood must be- well sea 
toned so that it will not warp or shrink and spoil 
the fit of the loose panel For the same reason the 
smaller It Is made the bcttci for the juutel must not 
become loose enough to allp out of Itself nor must 
It be too tight to be drawn easily The dimensions 
given on the lllustiatlons represent a convenient slw 
but then Is no reason why they should be strletly 
adhered to The choice of wood for the purpose may 
depend on what Is available but hardwood should be 
used In prefctenco to soft and among the common 
hardwoods mahogany la the least liable to shrink or 
warp 

The simjilest method of construction Is to glue the 
sides and back on to a block which has had Its central 
part cut out to foira the Interior sjtaee This block 
with the back glued on It Is shown In Fig 3 la 
one side of this a thin piece of solid wood Is glued 
to form ona cover of the book and on the other strips 
■re glued to Inclose the loose panel These strips 
which are three In number leaving one end ojten are 
shown on the upper face of the views In Figs t and 
I Aa then la a likelihood of the panel becoming a 
bad fit through shrinkage it is best to get It out first 
Plane It nearly to thickness and leave It to shrink 
aa much aa possible before It Is fitted The block to 
which the outer parts are glued may then be squared 
up to dimensions and the hole whkh Is te> be cut 
through It, marked cut on both faces This may easily 
1m done, gaging lines from the edges and striking the 


small rnd In Ihe c rnets with dividers Ac ntc t hit 
hole m linn bond thtough nl each corn t of Ih 
marked out pot Hon md the stialgl t pails Mtwn with 
In the llnis It Is (hen iiurcd thtuitgli to th lln s 
with gugc ami clils I mil loul ni.uk r nun d ly 
ghtHspapulng Nixt a pine fui the hack is pupated 


Fig 1 Pig. a 



riff L—View of book with panel drum not Fig fi-Ptai snl sod 
View of book wlUi panel r n v«] Klg A, Block with III rut 
thn lylilla l huk glued <u 


and glued on This must lie largo enough to over 
lap about Mi inch all round as in Fig 3 md it th 
best not to flntHh It to shap’ as shown hut allow 
sufficient for trimming down after thi sides or eov 
ers are on Next a single thin piece of wood about 
% Inch thick the full length of a ccvu and of a 
width to extend from the glued on back to about 
% Inch beyond the front edge of the block will be 
glued on one face of the block thus covering and 


tunning a bottom to the hoi which has In u cut 
tlnough On the clhir fac of th block thin strips 
with Hilt ml comers form a | onion of tin othei 
c v i and th t niolndi i if It I suppli, d hy th 
1 in I which Hllilih in lh ccIrih ol stii|H und panel 
must be ve d so that tin pan I c in only unit out bv 
sliding lcnglhwiHc I he pain 1 Is a single j)h oe of 
wood as shown separately In Tig 1 A line Is seribid 
ncross Its ftce where tin mlt nd pint Ion commences 
and the rover on the otlu i side of H hook Is scrllnd 
to give the apieatance nr a tdinllni jianil Th cov 
c ts huwfvn ini not cxnetlv similar In appearance 
hcc tusc on the side wh r Hie Htrljm ate glued the 
grain runs across it one end This Is rather an ad 
vantage than otherwise Incauac It shows the person 
familial with It whlrh wav It ojhus hut even when 
nrtlicil liy inothri dm, not solve the jiuxvle 

Ihe work Is finished bv gaging the front to a curve 
mil toundlng th back bach end of the Utter Is 
carved out its shown In Figs 1 and 2—Hobbles 

A writer In the Amulian Machinist states that 
while soft soldering Is not considered i very meeham 
r»l way of fastening machine parts It Horn times h lps 
one out of a difficulty in a surprising nianne i Over 
n year ago he had to re jialr n lathe the main dtlvlng 
gear on which was very loose on the spindle The 
spindle was hollow and so thin that It did not furnish 
a good support for the kiy The gear spindle key 
seat and kev were cleaned and earefully tinned They 
were thin heated hot enough to melt the solder and 
assembled The lathi has been In hard servlet ever 
since and Ihe gear Is still perfcctlv tight Ho has lined 
this method on olhir gears anil has n vet had on* 
work loose although they ran Is qul kl> removed at 
any time with the aid of a blow lamp 
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ELECTRICAL NOTES 
A study or the i k* tro m«tallurgy of ilm csrrlid on 
hv V liMlImidt inei M Hulb would hi c III to ladi 
ml llml lln <Ji trolylli refining or zinc cannot profit 
hi lv I milled on l oppt r r< fining yields valuable 
It products In the noblr metals the FrlulrleliHbtttte 
it limit wit/ tried for Home time rleelrolytlrally to 
ie Ilm the residue from the /Inc tlmlhi ration process 
aft i Ken sing but It proved ton extensive Hopfnern 
fit rt re While of /Ine etilortele -was not eeonotnlml either 
^♦though teelinleally erneeeKnful Ihe i remains the huI 
V plnte e lee Ire lysis Ihe 01 Is ronsl d extracted with 
Hulphuile add the Holutlen pm 111 d and then dee tro 
Iv/ed \ t,iMid /Im Ih obtained only from pure solu 
Ileum When hydrogen Ih evrlveel spongy /Ine forms 
and t disseh h In the add set free The hydrogen 
ni tv 1 exlll/ d In unions w ivk The ehlef tumble 
Is the it m I ihle -uieiele Cnrhon ih destroyed Fereh 
lunds mu it of lead p i ixide have, answered in an 
xi iIni ntnl | lint In Sll sla but they <an be ob- 
t ilmd only In tod shape and are nol durable Anodes 
of mnngnnes i toxld an equally good and have 
lusted nun tlinn a year no vine- is i dissolved even 
In fill pi tee II i if in |>e I ee lit of flee add Fve n tills 
pieuss bow \ r dp nlh upon (heap power the 
town e niiHiiini thin li lug high 
At a meeting of tile Italian Society for the Advance 
no lit ef S I n < I llairiea i ad a papt r on the me as 
in in nt of Hi jcwir mrilat d fioni an antenna Ac 
eliding to him If H denotes the power which Is mill 
st <1 liy an intenna siipilled with | tire sine osdlta 
tlmiH and / tin r in s unrint Ht tin hise tlun W/r* 
a is i eiuinlitv whl h Is shown to be Independent of 
the dinii nslons foi imtinni whlih are geome trie ally 
Inillu M mute ni tils hit the energy In the primary 
die nil) ate made with and without the sending an 
tennu tin (HfTerenei upiesents the energy radiated 
It that I st In h tftng the antenna tie negleeted The 
omi lllnl Ioiih ir d lived firm a liydiogin an across 
the tiiuiltmls of wlildi Is eonnedid un air condenser 
nl boon turd In hi ih s with tin pilmniy of an osdl 
lutlnn IrniiHlotni r lln M<ondaiV < It cult eimslsts or 
the hi tiding antonnt eounirted through the secondary 
of tin tint sli ttnet ntnl a hotwire ammeter lo earth 
lln wills In th primaiy rlreuit an mensured bv 
to tins of it Hi nun kathode tube with two pairs of elee 
tie eli s im | lilt fudging the condenser and tin othi r 
the ni Th at t true <1 out lij the luminous simt 
on th si rein multiplied bv the frequeuev (n 
411 HIM I mill the eapndtv of the condenser givi g flic 
e , yv III .li Inu't luilty of the oseIllations In 
th < ml ' v ir ult In re ur d by suffli i ntlv i »osi 
e nulling in the pilmniv lire till by stifflde ntly great 
l( Ihe in in or hev rnl ixpilments gives 212 
watts with a tin I and 111 without «e presenting 101 
wutts t tel lilt i el f r u (tlllcut to caith of 27 2 amps 
The value it a fm Ihe svsti m use d Ih there foie about 
14 ollllih with *l | osslbte Hint of j 10 |itr Cent 
Ad electric ni e limit! tlor locomotive fitted with Edl 
son lls Ins 1 m in IntiII bv the firm of F Srhldiau 
fm tin 1 rinestan lie sslan State Kailways terordlng 
to the k lc ktioleelmlsi he /iltsehrlft Tin length of 
the loeonmtm on r the Is J r 0 feet and the 

cells li Hrang d In the usual nnnner on each side 
of the cab In watertight ehambers with ventllatlug 
e ih ulngs pi mid d with dust filters rite battery com 
prism 4(ts Pdisoti cells of the TI 4r pattern with a 
iHptelfv of 2X0 amp hours each so that the avpragi 
discharge piihsun Is U2 volts Tin tells an grouped 
In wnodi n (rates in bite lies of four kaeh cell meas 
iiies < " Inches hv r Ine he s h> 12 2 Ine his high and 
the te tal weight of the haltiiv Including the wooden 
e iah h Is r o tons or about l_ pounds per cell There 
hi i twin ns mntiv lHislllve os negative plates Ihe 
llntiH me si need onlv 1 millimeter apart and are 
c pirated hv thin netangular hard rubber stlclta 
I Im el i ul li t pi its Insulate the plates from the eon 
tattling e tse (ttiel the terminals from the cover which 
is h tied on the electrolyte Is a 21 per tent solution 
■* of e tustle iMilahli The life of both {tosIHve and m*ga 
live pint is Is said to Im It 000 tialn milis The elec 
filial equiiinent of the leHomotlvc comprises two 
sits me tins e ieh with a tapailty of V» horsepower 
■hi the 1 tour luting and eouil d to thi driving axhs 
it lough Ringli i due I Ion gearing of 1 to 4 14 The, 
n tens huve s lbs parallel control theie being five 
ties tout | in tile 1 and one short circuit braking 
insitinns of the eoiilioiler On areount of the low 
Mipi lv pi satire avallalh Ihe battery is charged In 
t\ o puts ihe cost of a single charge with current 
nt r pr jic r unit lielng is marks The total weight 
if th lexouiotlre la 19 r tons mode up of 9 8 tons 
for tlu body frame and trucks 18 tons tor the mo¬ 
tors and'-swltchgpfti and 5 9 tons for the battery On 
the test run, this locomotive hauled a loaded goods 
trmk with n total weight of 16 tons over a distance 
ef 212r kilometers ill miles) on one chargL which 
hud lasted m hours At the ond of the Journey the 
latte tv had a teirainal pressure of 468 volts so that 
It would have been possible to run another 50 kilo¬ 
meters HO miles) ITofllt maim of tha lluc art given 


showing the gradients and the corresponding energy 
eonsumption On the Rlblng Braunsberg section tbe 
energy consumption (locomotive and one trailer of 
dl 5 tons) watt 25 2 watt hours per ton kllomoter In one 
direction and 1810 In Ihe other (downhill) On the 
KibingTolkp/ult section the figures were 28 0 and 18 4 
watt hours per ton kiloniete r respectively 

SCIENCE NOTES. 

There are a number of Illusions and constant 
errors of Judgment w hie h arc well known In the pay 
ehnloglcul laboratory and which seem to depend not 
nn lie e ullarttUs of thi si ns* organs but on quirks 
and twists In the proecss of Judgment A few of 
these lm\e ts-e n inadi the matte r of eomparatlve tests 
with the result that peoples of widely different cul 
tures are vmbjeet to the same errors and In about 
the same degree There Is an Illusion which occurs 
when an objetl whlih looks heavier than It Is is 
lifted bj Hu hnnd it then feels not only lighter 
than it looks but evt n llghte r than II really Is The 
contrast between the look and the feel of the thing 
plays havoc with the judgment Women are on the 
uvetoge mote subject to thtH Illusion than men Du 
amount of this Illusion lias been mtasmtd In seviral 
peoples and found to be with one oi two i xeoptions 
about tlu snme In nil C< rtaln visual Illusions in 
which the apparent length or dlieetlon of a line Is 
KTeatly altered by the neighborhood of othu lines 
have Hlmilatly been found present In nil races tested 
and to Hbout the same degree As far as they go 
these results tend to show that simple sorts of judg 
ment being subjeit to the same disturbances pro 
tied In the snmi manner among various peoples so 
that the similarity of the rnus In menta.1 processes 
extends at least one btep beyond sensation 

Certain phenomena ntmerved by ft ale in Runspot 
Hpcefta Induced XT A lorentr to work out the the 
ciry of the 7ec man e ffee t on the assumption that thi 
dlieetlon of nlmi rvotlon Is oblique to the lines of 
force a problem already tie add by W Voigt but In 
whlih sonu details remained to lie examined Tile 
subject here treated Is the inverse effect to whleh 
the dlieet onn Is Intimately related and the dim us 
slou starts with the fundamental equation In the 
fe rm In wbleh Torent/ gave it In the Matlumatlse he 
1 neykb ptLdle supposing the magnetic fit Id to hi 
heiinug uesins and pirallel to tie axis of e Though 
on n<count of the complexity of Its structure the 
mode of motion of the electronic In a particle may be 
fm from simple It Is found possible to treat them 
inattuninthallv In a gerernt way This is due to the 
e In umstftiKi that under certain simplifying restih 
lions the clectnmiagni lie action exerted by a particle 
is found to be* wholly determined by Ita eleetrh mo 
mint He nee In tonslderlug thi, Influence of a parti 
ele on the propagation o' light It Ih possible to re 



-#*** f- 

place it by a single electron to wftloh may braoaigskfl 
an arbitrarily chosen charm e, and who* dtapM^a- 
mento, te, y and « have inch values that tha prodaU% 
tr ty and rs are equal to the component ometrte 
moments of the particle This imaginary electron 
may bn called the equivalent electron Mathemati¬ 
cal expressions for the oblique field at an angle * 
are then derived which, on putting t = 0 or r/2 re¬ 
duce to those of the well known theory of tbe Zee- 
man effect for directions parallel to or perpendicular 
to tbo lines of forte Certain special easea are also 
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TRADE NOTES AND FORMULAE. 

Ointment for Buns (Lanolin Ointment) -100 A 
parts lemon gram oil 100 parts lanolin 15 parts sugar 
of lead 2 parts liquid carbolic acid 
Hardening Preparation for Files—For sprinkling 
Into a file hardening apparatus the following mixture 
Is good Horn meal 5 parts, wood charcoal dust 5 
parts common salt pulverised 2 parts, nitrate of 
potash 0 5 part fetrocyanlde of potassium, 1 part 
For Protection Against Mosquito Bites —The follow 
Ing inlxliiK hat, proved excellent 2 parts thymol are 
dissolved In 8 parts of alcohol then 20 drops of oil 
of doves added to the mixture This must be applied 
bv me ana of a cotton wad to hands neck and face 
Ossein (Hue in Powder Form.—15 to 20 parts, by 
weight of dry refined casein are reduced In a pul 
verlrlng mill to a fine flour and then In a sifting and 
mixing device thoroughly mlxod with 1 to 4 parts by 
weight of ground borax or with 2 to 8 parts, by weight 
of bicarbonate of soda Much Importance attaches to 
i very careful mixing of the powder 
Asphalt Varnish tor Woodsu Dishes.—Asphalt 200 
parts dissolve d warm In B00 to 1 000 parts of oil of 
turpentine (best effected In an Iron pot with close 
ltd In the water bath) When dissolved add 100 parts 
of elcml 100 parts yellow wax 100 parts Venice, tur 
pc nllne Allow the wholp to boll gently for % to 14 
nn hour and when cooled strain through a cloth 
To Dm troy Crows —For the destruction of c rows in 
neighborhoods whlih they frequent In great flocks a 
< (infection of phosphorus flour and ox blood Is re com 
mended strychnine is not to be recommended for this 
purpose Its effect Is too rapid and the crowH seeing 
the Riiddcn collapse of llielr follows become suspicious 
and soon avoid the dainty morselH 
To Attach Oslluloid to MstoL—The best adhesive lor 
celluloid to metal is according to experience 98 por 
cent acetic acid It Is however advisable to Immerse) 
the celluloid art 1 ties for about 10 seconds In lb 
add and thpn, when the upper stratum Is somewhat 
dlSKOlved to press It on the metal and If possible 
to subject It for a time to a light pressure If how 
ever we wish to make im rfoctly sure mix the settle 
and with Bomp celluloid shavings so that a mixture 
of about the e onslste ncy or mucilage Is obtained this 
Insuns tbo closest adhesion of the two substances 
Insohibl# Adhesive for Bnwelopea and Fostaga 
Stamps —Two solutions are required one to be ap 
piled to the inside of the flap of the envelopes one 
to the part of the envelope to whleh this Is to stick 
The latter solution (which must not be moistened 
with the tongue) consists of 10 parts of crystallised 
chromic acid dissolved in 1 r 5 parts of water and 
about 1 r »r parts of strong ammonia with about 10 
droiis of sulphuric add 31 parts of niprlr oxide of 
ammonia and 4 parts of fine White paper added First 
solution Dissolve Isinglass In acetic add (1 part 
add to 7 parts water) at 213 deg F. 

Polish for Pressed Brass Goods.—Substances of a 
slimy character that are not actually fats are better 
suited than soap and are more easily removed from 
the finished goods Water and oxgall boiled together 
In equal parts furnish an excellent polishing nka 
te rial After cooling this flnid may be corked np In 
liottles and when needed used In a glass or porcelain 
dish It should be applied with a small brush and 
thi burnishing toot may also be dipped In It Brans 
articles can also be brilliantly polished with a mix 
turn of % pint of buttermilk and a tablespoonful of 
common salt Soak a rag In the mixture and vigor 
ously polish the object Afterward dry it off and the 
artlc.e will look like new 
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THE ART OF ENAMELING/ 

VITREOUS ENAMELING OF CAST IRON FOR INDUSTRIAL PURPOSES. 

BY HAROLD HOLCROFT. M.A. F.R.P.S. 


Me to fho present time tiiainilltig Iium Ih i n tr< it<d 
nn a Mud process but sm nig ilml Hindi nl I hi pruc 
tlir of mumiliiiK In now loiiiinoii knowlnlt.< tin tlnu 
has unhid whin tin huliji 11 i hi lx dlsiiismd by 
those lull riHtnl with advantut,! In all Om dllhiully 
In tin wav ut n ami h wblili involvis any i (inside i 
nbli i xpi nsi Is Hu fait that 11 < 11 »di la but a minor 
Midlistiy and pi Minis llki h to nmiln ao 

l mil mi nt 1> tin litiiiiuii of i nniiii Hhk Tot Indus 
lilal pin pom s milv < xIhIi d In I In him i Ifli atlona or 
puli nt nfflns oi in hi i i|is of no Mint lmpoilann In 
Mnndl ltli raturi SIIIihIih air now mining attui 
lion not oiiH In tin li apt Hi nl Ion to tirunilm nnd 
fcl.isH blit also lo aonn i xlml In tin ir ippluation to 
uinmilH on nu t ils and n pints tin non uri to lie 
found In I In ti inHiutloiiM of tin Annitinn ( • 1 imb 
“iibty A Him i in ii \ of limit work In (n iinitnr in 
tin (li Id of alllmtis huH linn piibllshid bv Dr Koeimr 
111 tin SpiKlisaal K Hi ndi i tilt dli lv lam 1 h< lull 
(•law and vi 1 wanilti n Industil n (Mnlh r nud 
hi Inn lilt (nbuig) 

I hi npi lbntlon of ntuous maim la to mut iron 1 h 
I inhuhlv of Fti in It in (niiuiiii cm Igni nnd dati s rium 
n tInn mrllii tbnn tin beginning of tin list untiiiy 
Tifiditlou iiHsiits that iasi lion mswIh wm mnnnlid 
In Alauu and I oil Him about this tlnn and pioliatily 
ilmi in tin It hi in pi ov ini i r of t.nniany 

In this (iituitry n pntmt was tnkm out by tinkling 
In 17't'i nnd miiimbd inst Imn pots wm tuadi umb r 
this pati nt ut tin I Hgli Foundry In HlimltiRham 
This enamel upp nis li imn bun iipplliil In out mat 
anil to have miitnliiid a lonsidt iiilili pmintagi of 
bad (oinpoundH I In manufai tun wiih abandon* d 
after a abort i\I hIi nu 

In 181*1 1 and < ( laik of WoImi Hampton took 

out a pati nl for n piouhh In wlibh tin um of bail 
was nvoldul Ibis i nsnn 1 (onalHlul of two iouIm 
Mn lowii mat la Iiir a bom slliiuti of relatively high 
ruBlnn point and Ih* uppi r a tnon fuslbb glaze lln 
ld»H of using two mats with the lit pi i Mn mori 
ftmllile of tin two appms to huvi oilgluitcd on the 
( ontinent but (larks piouhh was a matkid advanu 
In that the quality of tin gocsls was milth hu|m rim 
and th< um of bail in tin maim Hug of milking via 
wla dtapniHid with In tin manufai tilling primus 
knasrs (link n hid gu it asststnnu from ( 
Maihlu lln mniiat,c 1 In tin • uanu ling dipartmuit 

Two or thru vi us lntir MissrH Anhlbabi Kinrbk 
ft Sons nt Wist Hi om with biougiit out a proiesn 
U|>on Hie anmi prlndpUa but diffiung In some 1m 
pm taut ili tails As a iisult of a long lawsuit tatwiin 
tIn hi two flrma n minpionilM wiih uhhiiku] upon 
i final ti rma anil today both tin si Utms iimiiiifai luri 
enaim bit goods upon tin oilglnsl pilmlpli but of 
f i ill si with nuiu inipiou nu ills In ditall OI late 
yinia otinr pio i ssi s of mainillnp dlfTinng In prln 
elple slid mmposIMoii nu in mnsldiiabb um In tin 
t muni ling nf bsllis nnd \ai 1011a miau llaiimus and 
ornami ntal m tIt It h 

Du tiiidi Is In lug spulilf/id and developed for 
dlffi ii nt pm posi s Iml it Rtlll (out hint h to lie in 
ndllilut or finishing piimihs in siyual distlnit tradis 
Thin will In part ixplaln why It Is that Iralmd Helen 
tlfli Hp< i till istn do not appi in tube gi m lalh i mplnved 
in Mu woika Tin i'^i,urti is unfmfuiiati Iml not \m 
i mtiioii If suy gunt hi l< ii IIfli d(\ilopmini la to 
takf plan It Is lmpuath Dial tin ixput should be 
In (Iom tomb w I tli manufai tun In hulk fni In no In 
dually in thin n wldu guirbitwun uuissful Inborn 
tui> i x|a i lint nts nu a small tanii nud iimuufai lure 
on n lnigt scab wlibh hilngs to llglii many Important 
nmtlais wlibh an oMuiwIhi oviilooktil 

Hu olijuth of Industrial maim ling on m« tais nu 
I In pi oi lib a piotulhi mat for tin nutalagalnat 
imrimlon iltlur in tin atmosphtn m anything whbii 
inny lie brought Into mntait with Mu enamiled article 
i in provide s smooth him fan which mav he caailj 
Vi pi i ban t To ptoibU a mat which will with 
Unrul a wid*r rsngi of ti in pi rituro than la possible 
with am yniulHh oi Jnpun I Foi oinamintal put 
poms r To pio\lib an Immlatlng mvulng for parts 
of fbctibal appniatiiH (. To pimldi a hard aurface 
for put la of textlb mat him rv whbh will not onlv re 
slst wear from the pnaHage of the mat< rial but pre 
yent dlflcolornt ion from mntact with thi metal 

Thi primIpAl artiebs or tommerre In enameled fast 
iron at thi present Him are 1 Culinary and house 
hold ieasds which an required to reglat the aohent 
nr deatruiliye at Mon of water aaline anlutlona weak 

• kiwi In f Hi. the roifUnu i ( Iht HmM> of ( hi nni at Imtuntrr hild at 
Blnnlastuua l ulvcnhy. lUnulnahstn Kngland ltamnlwr 9th, 1MB 


iigi table at Ida weak alkaline aolutlona m fatty 
HiibstdiitiH and may or may not bi riqulied lo with 
aland ninth ratt rangiH of ti niperatim i Ratha lava 
lory bnalDH <ti , which inon c s{m r tally should uaiat 
the at tlnn of soap l Sanitary wan soil pipe 8 etc 
whbh art used at normal ntmoapbi rlc tempt laturt h 
4 (lit inti il y i shi la ot apparatus wlibh are spit laity 
diHlgmd to it Hist diifirint ogmtH r > Oin.imental 
urtiihH surni ot whlih auib as thi oulsldi alnlla of 
yaa fins in oMui luaMiig appuTalus han to natal a 
«niialdi lahli rangi of li nipt rat un (i Misti llanmua 

•Htbba Hiith ns nflftiors Insulaliil fletlrb htllngs 
ind othfis 

A iltimiiH mnmil ih uaually a spitIm of glass whbh 
1° nppliid to tlu nu tul and fused tin non at a It in 
piiMtun runglng fiinn a low ml lo a blight ml hi at 
lint In ury (xuptlonal tarns Mu manic I may not 
«oiilaln any slllinti at all In giniial tnnmel ton 
h'atH of a mlxluti of several alliiatia m boro mile alia 
with thi addition of other hubstaiuia fot a|ietial put 
Pohis It is in11HHHrv foi the mantel in liaye a com 
paiatlyily low fimlng point slnee with tuat iron thf 
liIgIu h! peiiniaslble limit of t(mp laturi at whlih Mu 
i iiriiii I shall fiiHt iniiat Im low e nought to obviate tin 
mllapsi oi diformatlon of the aithle by ita own 
wi Ight, wlibh limpnatufc will obilouHlv vary som« 
what wllh lh< ahapt nnd intglit of Mm arlhte It la 
howmr dealrsble to have. the enanul with the high 
<at is inilaaibb fusing point us thi riqulalte qualitbs 
in tlu mamd are more insilv attaintd than In the 
niHi of an i imnu I ot lowii fusing |iolnt 

In tin fubtliation and applh ttlou of an inatnil foi 
any uquliiel purpnai the manufacture! is lonfronlid 
with vny many difficult ptobbma um of whbh arlHia 
from Mu fait that a combination la attempted of two 
niatulalH of ytrv dlffcrmt plivsbal propirtbs On 
Mm oni hand the nu lal lb a good londuitor of luat 
1ms a mnipaiallyely high toifllilint of ixpaiiHlon for 
loot and la tuinparatUelv Roft and nslatant to shocks 
whlb on the other hand enunil la a bad londuitor 
of hi at la hard and brltth and unltaB care la taken 
baa a lower mi flic lint of txpanalon 

In \b w of the many condition* which have to bo 
xatlsfled it inuat lx neognl/<d that as no enamel can 
fulfill ivnv cmillitIon perfectly the beat enamel for 
any patthMlar puipoKe must be the moat Judicious 
iomprotnlac of conflicting conditions 

if a cIn mist Is requned to TcpoTt upon the merit* 
of an enamibel ailicle hi should cspedally ixamine 
and test it lo am if It fulfill* the conditions for which 
it was dialgmil Foi Instance in the ease of an oidlti 
ary cnoimbd aaurepan which Is manufactured fot 
Mu pul post a of cooking the testing to which it should 
ho subjected sliould Ih somewhat as follows Con 
tinuous boiling with water for aav fourteen days If 
it passes this test II should lx subprted to continuous 
bulling Buccrhhlyely for similar periods with wrak 
\lmgar dilulc ellric a< Id dilute solution* of sodium 
(Hibernate and sodium chloilde If the enamel la at 
tacked liv Muse agents or by boiling water the polish 
or gluten of tin aurface will tx uplaced by a rough 
in tea more or less pronounced and easily seen when 
any deposits wbtfh may h.tYP been formed have 
lien carefully cleaned off Milk should be allowed to 
stand In the cold In tho vessel for a month since 
milk and espee tally sour milk will attack some 
i name la which retdst the previous ttsls The onamel 
should be tested for hardness which should bo suf 
fli lint lo nhlKt abiablou in ordinary licensing oper 
utloiib Thi manufacture! a rough tinting foi hard 
niRs Is usually performed by aeiaiching with pie-res 
of steel of varying dogma of hardness which are 
adopt*d as standards The saucepan should then be 
luoken into pieces with a hammer and 11 should be 
poled whether the enamel adheres flrralv everywhere 
tc the fragments In passing It may be said that by 
yariations in the way of hammering considerable dif 
tennies in the result can be obtained The broken 
pirn* should be examined lo see if the coat of enamel 
la uniform and of reasonable thickness A good enamol 
for a saucepan should be somewhat thin Since enamel 
h a bad conductor of heat with a thick coat of enamel 
the temperature of metal when heated rises mneh 
more rapidly than that of the enamel This sets up 
strains which sooner or later do mischief A thick 
layer of enamel also considerably Impedes the pan- 
*Hge nf heat to the content* of the vessel, so that by 
the lime the fluid* reach the boiling point the metal 
bottom of the vcsspI is at a considerably higher tem¬ 
perature If therefore the vessel be removed from 
the source of heat the moment the contents begin to 


boll the boat accumulated in tho metal bottom of the 
yeHHel will cause tho contents to continue boiling for 
some few seconds The tendency to boll over is a 
ficqui nl cause of complaint when the enamel Is too 
thick The other advantages of a thin onamel follow 
from a ieduction ot weight and do not specially con 
cern the chemist 

Anotlii i samepan should be tested under reasonably 
laptd changes of timpcraturi such a* an likely to be 
nut with In ordinaly uac Water should be raised to 
the boiling point in the \ ousel which should be then 
rapidly iinptbd nnd cold watt r substituted, repeating 
this a ft w times llicrc should la no chipping oi 
cracking A more seven- teat than this Is scarcely 
leaaonablc fur Muse article* 

Fnunu I for cooking mshiIr should bi tinted by 
atialyHls foi tlu ahnencc or lead or other objectionable 
substances but with cast iron cooking vessel* of 
ftritlsh manufai tun it is hardly ncieaeiarv a* nu 
British maker appeal* to u*c anv objectionable in 
fit die ills in cnamelR for cooking purposes 

If the enamel appiars to lx composed of two dlti 
tlmt layi ra when the biokcn npctlon is examined the 
nd Ink leat should be applied to ascertain If the lowei 
layer of enamel is porous or not if it la Ihe red ink 
will penetrate and will be visible from the upper sur 
fsee When the lower lam la poroua any liquid 
riadlly pine trait a through any Hlight defect in the 
ii|i|x>r layi I and lauaea formation nf ruai which 
sooner eir Inter detaiiua thi enamel from the Iron 

Tin inarm 1 for cooking vessels should be pure white 
in color the surface gloHsy perfectly smooth and 
free from defects C raring or spider like crac ks due 
generally to an error in the expansion eoefficient in 
the i namel way be pinctlcally invisible at first but 
will reveal thnmaelvis If the enanul is rubbed with 
anv dark finely divided lxywder Any test of a satin 
pan or cooking vcsnel with a strong arid or alkali Ih 
futile 

In thi same way with all other enameled articles 
tie ihem 1sts tests should havi regard to the especial 
use for which the particular article 1h designed 

It is found that comparatively small differences in 
composition pioduoo marked differences in the physl 
cal properties of enamels and in thplr rapacity to 
resist various agents 

The results of the action of sulphuric acid upon 
enamel are sometimes curious In some experiments 
made to produce enamels to resist this acid one or 
two wore found which would resist concentrated and 
also dilute (2\t, per cent) ae Id for some weeks at 
least but at r >0 pci cent strength the add quickly 
destroyed the vessd The greatest problem in pro 
during large enameled vessels to resist Huch agents 
lr not so much with the enamel Itself as in the 
difficulty of getting a perfect cobI of enamel ail otpt 
the sin face ot the metal Ihe most microscopic fault 
is fntal 

It is a fact which should be more generally known 
that enamels have become highly Bpedalired and dif 
ferent in theli composition physical properties and 
method* of appllratlon In the enameling of rooking 
vpsspIs in this country the industry i* a perfectly 
healthy occupation for the operative* from the ah 
sence of any deleterious material* In the composition, 
or dust in the working operations On the other hand 
in some of the other uses of enamels there is need 
for proper precautions and Home Office rules which 
may be advisable in some cases are quit* uncalled 
for In others The same manufacturers do not often 
prnducp more than one type of enamel 

Cant Iron as a base for enamels possesses one great 
advantage in that it forms a rigid support and the 
cnamil ha* not to withstand the strains of bending 
In this reaped It Is much superior to sheet Iron, but 
cast Iron presents peculiar difficulties to the manu¬ 
facturer in the application of the enamels The chemi¬ 
cal constitution of cast Iron Is not a matter of very 
great importance, except that a high percentage of 
graphitic carbon is not desirable as the adhesion of 
the enamel la lessened It is also desirable that the 
plumbago or other facing nsed in molding the cast¬ 
ings should be as small a quantity as possible for the 
same reason The most Important question In tbs 
enameling of east iron Is whether the enamel ta to he 
placed directly upon the natural skin of the casting, 
or upon a machined surface Upon the machined sur¬ 
face many varieties of enamel ran be applied easily, 
which would tell entirely if placed upon the natnnl 
skin Enameling upon the natural skin presents spe¬ 
cial difficulties, and requires special treatment. If 





the skin of tho coating to to bf removed, It Is most 
efficiently done etthei by a lathe or a planing mat him 
oi an emery grinder as neither acid pltkle nor sand 
blast Is found to be so effective foi the purpose This 
necessity in practice tends to limit the application of 
many enamels to castings of round elliptical or flat 
nurtaces such as can be dealt with in lathes or in 
planing machines 

When the skin of the casting Is not removed 
efficiently and an unsuitable process of inatmllng Is 
need It will be found that before the enamel has be 
come hot enough to fuse completely It will In the 
language of the euameler eommeme to bl< h That 
in to say Home action takes plate which results In the 
evolution of a comddeiablt volume of gas which 
muses the enamel to blister and when this happens 
it Is then ImiKisslble to obtain a pet fret coal by 
further beating The hhbblng appears to be due to 
a reaction between the metal and the enamel but 
may Ih> duo In i>art also to the llbetatlon of the gases 
dissolved In the metal Even when the skin of n 
costing haR been removed effletenth and a suitable 
enamel has fuBed to a perfectly level coat a furthn 
unnceeRsarv rise In the tempuaturc will <am.e bleb 
blng to occur and In r^ueral II mnv be said of any 
enamel upon east iron (hat between the tcnipc ratine 
at which the enamel wilt fuse quietly and the 
te miniature at which blobbing will commence there 
is a somewhat nnnnw range and other things being 
equal the last enamel ir that which hate the widest 
range between these pc inis be e a ise In practice the 
temperature owing to wot king conditions mnnol be 
kept within ve>rv narrow limltH and blchhtng means 
waste and commercial loss 

From thtii expeiuiiee In the < name ling inel tinning 
of <iistings on the nnliiiai skin manufacturers are of 
opinion that me m'lutglsth hive much to Warn as to 
the constitution of the skin nr cablings 

In an attempt to throw some light upon (he sub 
jeet in Its beating on intituling and tinning 1 made 
some preliminary ex|ie rlliitnts to test the possibility 
of producing some considerable alteration in the eon 
stltutlon of the itkln of castings Vailous facing ma 
tertals Including steatite lime and magnesia dust 
were tried and eastings were run In led hot loam 
molds faced with these various materials In an at 
immphero of eualgas so as to cvlud' free and torn 
blind nxvgcn but so fai the results have heen entirely 
negative llurc has been no obneivnhle difference in 
the appestance of the eastings or in their behavior 
In enameling and tinning 

rnpaiiihon of an mamil In compounding an 
enamel for any pailluilm purpose the enameler 
usually makes no attempt to piodiue sllliates of anv 
definite chemical constitution but follows such em 
plrleal rubs as his experience may haw taught him 
to aeiomiillnh his objects and piohablv he is right 
The prcpaiatlon of an enamel must not only have 
regerd to the physical propeitles required In the 
finished enameled arllele but must also conform to 
the qualifies necessary In the enamel In the act of fun 
tug upon the article* some of which are Tempera 
fuie at which the enamel fuses range* between the 
fusing point and the tc mperatine, at which blebhtng 
will take place viscosity, surface tension 

The fusing point of an enamel is usually controlled 
by the proportion between the alkaline bases and the 
silica by the use ol boiax boric add or In some 
cases by lead compounds but an undue proportion of 
alkaline bases or borax tends to produce softness and 
solubility or the enamel in aqueous solutions 

The difficulty as to ‘ blebblng has been illudcd to 
and must be lessened by experience and skill in pro 
dining the enamel 

As regards viscosity in the enamel In the fused 
state, a high degree of viscosity Is especially desli 
able when It la necessniy to prevent the fused enamel 
running down any vertical surfaces of the resting* 
on horizontal surfaces It Is of course not so Import 
ant Silicate of alumina Is onr of the components 
which Is frequently employed for this pm pose but It 
has also a tendency to raise the melting point which 
must be readjustnd Tlarlum silicate Is smmtimes 
used when it Is desired to reduce* viscosity but this 
has a tendency to lower the melting point of the 
enamel 

A high degree of surface tension Is generally do 
rirable In the enamel In the fused state as It Is the 
play of thla force at the moment of Tuning which 
stretches the enamel to a level smooth aui face It is 
possible however, to have the surface tension too 
high At tha moment of fusing the fon e of adhesion 
between the enamel and the metallic surface or be¬ 
tween the enamel and the under coat as the case may 
ba, should be eonslderable, that is, the fused enamel 
should "wet" the surface There must be a proper 
balance between the forces of adhesion and surface 
tension If the adhesion Is not sufficient the surface 
tension will cause the melted enamel to run up Into 
Misted globules 

In the making of an enamel, the materials, In a 
tod stats oTdivision and well mixed, are fritted or 


nulled la cnuibleH or reverts laloiv fur net <■> Mi 
(miiKiatuic or the ruinate and the length ot time In 
the furnace an important Possibly the silica and 
the* vailous banes airange themselves dlffinntly at 
different tclupciatiucs at all events the fumailng 
of the c name 1 mate i tals may prcsluc c< t onsidc i ahl, 
different is in the physical propeitles of the enamel 
The adjustment of the coefficient of expansion for 
heat does not usually cause much tumble as the 
enameler lias his we 11 known foimuln and method 
which ge ne tally tutus out light Rut when some thing 
goes wrong or when an enamel Is requited to eomplv 
with ecitaln new conditions which mav hnvi been sue 
cpssfully met except that the expansion i o e Ihe le lit i 
too high oi too low it becomes necessary to eorieet 
the expansion co effluent There nr social wtvs 
known to enameler* of doing this but It Is the ease 
with most of us that wn cannot express even In tp 
proximtte figuies what will he (h i<stilt of anv given 
eoiicrtlon we mav make We do uol even liv to me is 
me in Agnus the eoeffieluii of expansion all w 
know Is that we must adjust tt to tint of east lion 
vlr to 0 000011’ ] c r de Me < C ntlginde < 0 onoo.’llll, pe r 
degne Fahicnheit) as nieasmed between o inel loo 
C I tj and F I and we do the aelliistlng hv tntl 
nnd enei I'ii hup* In the ease of n ssiieepnii It 
would be be tie i practice to make tile expansion in 
• fill l< nt of tin in mill lithe i higlu i Ilian that ol e ist 
Iron since the enamel lit contact with ,i fluid would 
laielv iIse quite so high in tenipuatun us tile mil 
side of the vessel while in contne I with the sonrie of 
beat The siihsciiiicnt cooling Is i mole gt tiluul and 
equable pres c tea and not like Iv lei set up midden Ine tl 
Rlrnlus 

f>iincline; tin i naval —Fuauiils an ipplieel lo the 
metals in unions wivn wet oi div but in all enstx 
It is neiesHaty to iodine tin e mine 1 to n gtound or 
pnwdeieel stale to penult or dlsti Unit ion in tn mn 
lave I 1 he dc-gict of line Ue Ss to which tn ell tine I Is 
in(imid or powdered le Inipoitunt In the wel ptoeess 
tin i name 1 must In line e iienigh to teinnlii tn suspeii 
sion in watu lot s un tune hut giindiug loo tine ly 
ipp ars to affect the expansion eo elite lent fell leil sons 
which are not easy tn see and thi losulf Is what is 
known as <ia/lng i e veiy fine eiaeks In the 
enameled mu Tate Ideal grinding geiicuillv consists 
In obtaining all the pm tides of eiiuuie 1 eif the same 
sire hut In some wavs of applying tin enamel It is 
an advantage to have a mixture ol fliu tnel relutiveiv 
<nurse panicles Grinding In the wet wav Is aeeemi 
pltshed In mills lined with Fundi buns with rim 
ner» of the same matciial or In hoilrontally touting 
Ollndtis lined with haul porcelain and paitlallv tilled 
whit glass balls ot flint stones With the mills the 
large surlaee of tile limners moving niilforinlv over *t 
huge n II 111 he i of pal tie le s of enamel te iida to reduce 
them all unltnnn!) In si/e and is the best system 
white the e*nanul Is rcqulud to he of anv given d< 
gree of fineness iwipl tin extreme Iv line allliotig.li 
this ian la* attained hv piolonging tlu time of giiiul 
Ing TM* nllndeis on the otliet hand arc la i when 
the enamel is to be gtonnd extretu<ly flm The vetunl 
surface contact between the glass balls or flints Is so 
small that the pressure pet unit of ana is gnat slid 
aomi of the mantel Is at cnee re due eel to extreme 
fineness while the remainder Is comparatively 
coarse Fen fine gilndmg (he cylinders me not onlv 
lieltci but inthci quicker nnd tl materials urc not 
exposed to iiintaniliiatlnn from dlit 

For reducing innnul to powde i in the drv wnv 
edge runneis ol gixnite on i granite ham an used 
aome times an oidlnaiv run. h him mill 

In all the Ion going methodic eveiv line Is taken 
to prevent contamination hv metallic panicles at nt 
ganh matte i which elves ilse to dele its In the <ii mi 
els In some of the manor fen ms of itiiinnling wlnie 
the sparks and stnlns due to >netaUI< paithles do nol 
matter edge runners of use linn or mdlnaiv stamps 
are used 

Appn at ion ami /«»»«<;—When the enamel 1 h uaed 
In Hiispi nHlon In vntn a a erenin It is ground tine lv 
with a small imentage of itilnn rlnv magnesium sill 
phatc oi othei age nta to ine lias the spec lilt gravity 
and viscosity of the ueam so ns to keep the enamel 
in HitH|HHsloti long i uml to fullttati the opeinllon 
of flowing the cream over Die surface of Die aitide 
to be ename led In a uniform lajti of the desired 
thickness Affei drvlng the enamel is rradv foi fir 
Ing 

When (hi enamel Is applied In the drv stale it Is 
not so finely powdered and Is dlntrlbuted with the aid 
of a sieve nr In other ways ovei a surface coaled 
with gum, nr illicit upon the red hot surface ot the 
east lion elthir the hare melal or coated with a flist 
coat In the latlci case the metal cairlts enough Inst 
to fuse the i name I Immediately tt fallH upon the sur 
fare. If the operations aic carried out qulcklv and the 
enamel has a tow enough fusing point It mav or 
may not be necessary to return the article to the mur 
lie to produce a perfectly fused surface In some 
eaaea a combination of the wet and diy methods Is 
used, and two or three* coatings may be given of the 


am* or difle I* nt i namelh lev mmcsslve firings When 
scveial cuata an used it is iieuilv always an advau 
tage foi the lowe i touts to Ih Iism limlhli than the 
upper When different enamels an siipe rlmposed It 
Is or eoiiihc neiessarv that I luu ecu file unis of exjinn 
slon ague nnd that tluv me otherwise a suitable 
eotnhinal loti 

In the filing of an e name le tl hi 11< le in n muffle the 
enamels an paitly piote led uguiml tin finnan 
gases hill not altoge-Uiei Some < tuinn 1 < will not 

stand Die action of the gam foi long without ileleii 
orating and must tu n mined soon after mnipht 
fiihtlig With listing of iiliifeini Dili km ss which 
llv In le till III III I t qiidllv lllovn the sin file e this 
presents no tilth ulty Imt In lit* nse eif a < acting 
especially q ugi e cstmg which tins thin parts and 
thick he aw |aits the h itmg is nrigiilai and tin 
e inline 1 tlpr II til thill line IS 1 luhh lo b I use el and 
spoilt lie foil Hu I lllliue | ein till till k puts Is III lie ll 
Kueli work Is dlffi tilt iml i quin m at \|m n. 

When cm in mu led Millie, is nodiii d In tw • • el 
the leiwel nr win h Is a hoi r> sill il it eilli i tu e el 
eonipar line h hi; h liming point anil the upp t ■ 
nioic fusilili gla/e si nti e onsiile laid nelMining s u 
gutted one oi whuli Is tint m e nimie I will It multi 
mil h ii d elm I upon Die until sutli e inn he used 
us tin ii| | i oil \uothii lel\ int eg is lint when 
III 11 KWU V tile I n 111)1 I iiiiiv ll III tin longer In Die iillif 
fie w11limit dnm igt this ih iiupottsnt vvllh lingulai 
il litsw i i tings Ilith mi tlloel hnwcvei nquli s 
nee lit it. idjlistiiu nt of Du enunels and spe e I il cm 
ill the op. ill lions otherwise tlu lower lave i in iv ic 
main pm mis ten Dial llqiiidh will inpiitlv | < in 1 ■ it hv 
esplllarv ue I ion ns goon ns linn is Du lightest f] t i 
III the uppei hill fan The low ) 1 tv l in usl ni 1 ns 
vi ftm “lithe 1> utlv tn lot m I hollel mess ex the ill in l 
liver must pine tntl tin lnvvn lavn and fill ill po 
tnslty 

M I It Iiiam Is—( oliuid I uailie Is HII | indue el lime ll 
tn the snini w ivs Dili u iilople el wiili glass <>■ pol 
t iv and hi h i e e 1 v 11 qilile eoitiiiiiiil exept when the 
fMaine I Is a mon m lews o|iii|u< in tiniistiieint while 
Iheri nn sevenl w*ivh in use loi pioeliu llig I lie effect 
of a white hiufaie (I) Hv mixing with i irinspir 
rut cumin 1 horn opaque vv hit stele time vv It ii Ii does 
not < cite i into rntnbinull in with th enamel but ]■ 
iinlus us a me cIiiiii iml mlxtinr Oxide nf tin is an 
exempli V sixtlnllv pm< and fine Iv divided oxide 
Is pn pined foi e imra ling and is mtiodmed at the 
IhihI i ohsilile stag o that Ih nilxt m of riiaiml 
and tin is he u d n little is possilil olhnwlsi tin 
oxide ol Hu will min into oinbluation with the ail 
i a with n p u tin! or total loss of nineltv In the ap 
pi it at Ion of Ih wet method the oxide eil tin Is often 
milled In Die i ii inn 1 within c he mill nnd tin two un 
ninth giemiul lop tin i Hone ash Ih piohahlv an 
othei e x iinjilc I2l ( ivollti tit otlie i fluorine mm 
iminels vvllh soin e iianii Ih will pioduci a tinnsln 
eeni white \ppintilly tin • ffc t in these eases is 
due to tlu plod in lion nf minute uvstals having a dil 
l« le lit II fin live Index lo the lesl of the e inline I 
Oveiht'itlng causes a loss of opiellv which puillully 
tituins on tooling ( t) A whit* eolot iiihv Ik pin 
dueed by lolling a tiaiiHplll til ot npaUhient e IlllllK 1 
Ilium n while gintind )«»ei of a lmro sllieute oi nthi l 
mas,! of a < oiuparst iv e Iv high fviHlng point The 
lowe t lave r does not fuse < uni pie l Iv but wifte ns seif 
fleiinlly to adbeii to tin surfin of the metal iml 
stipplie nn npiepie whit gionnel while (In uppe i 
lavei <f e nHine 1 liitninhis tin snienitli nnd glossy sue 
fate ( 11 1 he < fle e t of i while eoioi inn also Ih given 
hv the pciidu Don of exiihsivelv fine air be lie. in i 
trliiHpare nt enamel In this nse <otihlde nhle vis 
eusliv In the < IIHIIIt 1 Is 111! istiv othei wise the all 
lulls coaleHte with u lo h of Opaelty 

I'mlnilm a oninion tioiilile ol innniilirs ur<* solu 
lions of eontii ulty of the suifaee of the etmim Is In 
the shniH of muill i omul hoi h Tluv are due to sev 
eiul rause h in l*i« se lie e ol flue pn titles of oignntr 
matte i which ir< allowed to get into Die e ll inn 1 foi 
the up|M i eoit Splinted, of wood gionnd lip with the 
e unini l an a eouiinon souree of trouhli I he sc mi 
mile paitleles ol oignnle matin beioitn elieoinposcd 
with the heat of the mil file and foini small lulls of 
gas whleh tithe i lenmin is such oi hui si and form 
holes In the i name I wlileli frequently will not .In > 
up (2) MleiOMOpir bssuiea ot holes In the < isliiig 
chi all from whleh expands bv heat nnd Tennis nil 
Ih IN In the enamel (t) Btae ks that Is slig eu 

seuni In the Hktl) of the eiHtlngH whirl) ptodll e bells 
of gas hv rcaellon with the e nsm 1 Mi ImiHifie 
tions iu the flist coat of name 1 which > ximm tin 
metal to the attack of the uppn root of enamel t i) 
Particles of forelgu matin or spots due to impeifeet 
preparation In the first coat of e n mu I wluit the 
forei or adhesion (s less than the rest of the Kiirfaie 
these result In spots whleh the uppei layer of e name I 
will not rover 

Prim ipltM in appht niton of maun I There are at 
least four we 11 defined different principles In the np 
plication of enamels to east lion 
1 That embodied in Clinks patent vii an under 
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ut oils lilt i till. IlilikiUhh with a m lulivi ly lit»,li 
fuhlliK 11 lnt this ih ai pllnl In the wet way iliinl and 
And itnl in m |m r < oat of i namel of i low it tuning 
l>olnt a I I il 

» A my thin spirlnl undt t < nt Is npiltid In tin 
wit way ill Ini ind hinnt 11^,11 inr< tin siiifai of 
thi It n llni Is thin hi in Iv liny vlslhli oil hut 
th hi In if tin in u |m ifli ti-il s that tin pio 
in i slty to I lih is i I ndi d mil an i ullnary fu&lbli 
i] I l ii at i in h nld il 

A tu il i it Iv liihlbl i an I Is i||illid In tin 
wii wnv dli t i| i th smii <t ih lion drlid and 
I iihi d 

> on i uni nt d vi n fiislhh in uuil an 


applied an a diy powdir dlrcet upou thi rod hot sur 
fan of thi uutal 

Mi thoda 1 2 and 4 i an be used i lthi r upon Ibo 
natinul akin of the casting oi the machined gurfattt 
Method 1 i« i rule a Hti only Ih applied upon a ma 
i hint d biirfa < tlthoiigli with a fi w < natnels It Is 
posslblt to <oat niKjii tin nitural skin It Is not a 
inatti i of lnillffi ii m t with Ii way any given enamel 
may bt appllid 

It has bam tiioimmndtd In submit the easting to 
tin nowirliailf piuiiss as i pn llmlnary to inannl 
lug In my own axpirlinn 1 liuvi not found any 
Simla] advantagi In Ibis wlilh tin ixtra lost has 
Uni a atiions toninuitlal hundhaii 


l o satisfy many of the conditions laid down la this 
l«MH I Ulthin singly or together la not so difficult, but 
to satisfy alt of them at the same time la difficult, 
uud sottii tlinos Impossible It la to be hoped that 
i numelers will abandon their habit of attacking prob- 
lims single handid and will (ombinu among them 
hiIwh and with tralmd i hi mists stek to place upon 
s different footing an Industiy whhlt If It is destined 
to rtmain a minor one is at leant of abaorblng in 
terist 

In coni Inslon I havt to express my arknowledg 
mints to Sir William ktnrltk Sir Cleorgi Kturltk 
and Mr < r ( lark for Information In this paper — 
Journal of tin hixlity of Chi mlcal Industry 


MODERN STEREOTYP Y.—IV 

THE MECHANICS OF THE NEWSPAPER. 


Fin pilntlug m it hint i of th pn 
po til ol mm> | nutitn t m| I s tin 
ai i till i I I 11 I in I I liv i il 
tolilln», n i I It h A | ill Hi i i ii| 
tin | lnt I ii iiijk i i ailing yllinl 


nt day are com 
■ admin of whlih 
d Iv i ii nun 
il I lit ompohi il of 
and It t i o opi idling' 


BY HENRY A. WISE WOOD. 

Continued from Supplement No 1701, Page 383 

i> niaihlniH In iim having twilve pi luting inuplis while 
htill ni him known aw Douhh Oi tuples have sixteen 
With iiillttting iniihunlmnH tit work in path cane a 
pioduit oi iloiibli Hu uinnlar nr pagis may he ob¬ 
tained but at It ilf tin full talc of jnodui tlon ( omjn 


Into the gnat lmivortanco of the art of stereotypy I 
shall ml lie tori you thi lmogia of two newspapei 
offlus thi om without thi othu having the ndvan 
tagta whhh Htereotypy eonfus In thi ttrst the type 
climptd Jn turvid frame h inlltd turtles, may be 



rilh \l TOPIAfh, (’VhlH I OUR MI-POUND NThttMITYPKS A MINUTE 

iw.fdluwk i prt yixionu.M lii.blmpue »t liliill |tl lowir 


blank) t rovi n d prissim ivllnd i It Is li> thi latter 

tint th wib Is butm to i t\ thi Impttsi, or tin 

t vi« A f ut ujiipli pr , if rum pigm In vldth lias 
iisu illy two folding nmi bin s m r hit rs m tluv an 
alt il Ih noimnl sp id il thi mill rn fold i being 
24 000 ni wMams m heur mu h a | icaa mav b< run 
il Ih liouilv lit of 4S01MI foili six ii tight pagid 
Mins Or If llh two wibs an Hplil and th parts 
• nun om anh an liniiHfiinil mu and iiimbliud with 
Hus i lthi nt h< t and hII an iuii Into mu foldirthin 
as hilt i in tnhli i is li ing usul Mu nuiiibi l of liagis 
of i uii in Wbpni r i mdiiuil mav bo doulih d hut a 
prod m th ii if but hall tin uumbt r of mwspapers will 

la i issllh rims in l 14 nr it paged papns may 

lie produ d by a foui inupli push whleh Is technically 
known ns a Quaditiph ii Quml maihlni at the rate 
of -4 1100 itiplth A mm him lining sl\ prlntlng-cou 
phs know n ah Si \l ii pi ir s x bv using two folders 
Is inpitilu of all thi i otnhlnnili ns of n Quad but by 
using an additional will is ibl to mike 10 and 12 
pngid i in pi is it tin rul of 48 000 and IB 20- and 
I paged pniurs nt tin inti of 24 000 an hour An 
tiituih having light 11 luting inuplis nnd using foui 
wibs is inpnhlt of Miming out products of 14 and 16 
ingis nt thi griater rati and of 26 2S *0 and ”12 
imgis nt tin lmiur rate of spud Ottuple machines 
usually liavi four roldlng ranhanlsms and thus are 
able to attain a mti of output upon products having 
eight pagiM or hits of lb000 eoplis There are also 
*Utad I* fore U» Fnnklln lMUlste 


tltion has rmiitlv drtvin the raanufsi Itnim ot m ws- 
pnw» to rah their maehtuis higher In speed than 
that mentioned but as no issiutlal change has been 
made in the michanlsm* employed lllth rial gain In 
the actual hourly aveiogi of product hna nsuited It 
should be understood that the rates of output ilted 
art merely Indicated In practice the sjacd of two 
hundred turns of a press-tyllnder par minute which, If 
continued for the bout should pioduce with one fuldor 
24 000 copies actually results In but from 16 000 to 
Ih 000 more or less A press must be stopped when 
each of Its web-rolls expires and resupplied with paper 
which greatly reduces thi number of minutes run In 
the hour and paper breakage a frequent source of 
trouble and delay still furthar reduces Its output 

In thi foregoing description of the development of 
the modirn newspress I hsve not thought tt neces 
sary to refir lo the transitory forms of machines which 
have occasionally appeared but have deemed it suf 
flclent for the purpose of this lecture to trace the main 
stream of progress along whleh the machine of to-day 
has come 

Prom the foregoing It will appear that the newspaper 
now depends upon the co-operation of throe Important 
mechanteal departments The composing room the 
stereotyping foundry and the pres*-room Having 
shown how the newspaper It “set” and how tt is 
printed I shall now take up the indispensable link 
whteh connects the two This brings ran to th# main 
subject—Stereotypy, Old and New In order to Ulus- 


used upon but one press The turtles having been 
secured In plan and the machine started In the couratt 
of an hours iluu 1(1000 copies or at most 20 000 are 
produced and distributed How tittle suih a puny 
output could satisfy thi needs of the present day will 
ippi at w hi n It is known that the i In ulatton of many 
evening papers la now about three hundred thousand 
(oples and tbat thi re art some that closely approach 
to half a million My second image need be nothing 
mote than tbat suggested by the statement that In a 
modern metropolitan newspaper offiie will often be 
found combined In one form or another from forty 
to sixty complete perfecting printing mechanisms, 
and that within twenty minutes after the arrival at 
Its stercotpying foundry of the last page of typo all 
of its presses fully supplied with printing platos will 
be turning off newspapers at the speeds I have men 
Honed The Important« of the art of Stereotypy is 
plain when it Is reallred that by means of it a plant 
containing sixty press-units is now possible ant) that 
such a plant Is oapabla of producing the equivalent 
of from seven to ten hundred thousand eight paged 
newspapers an hour Thus It will be seen bow vastly 
tt has multiplied the productivenees and therefore the 
usefulness of one of man’s greatest mechanteal dis¬ 
coveries—type 

In the year 18M I first became Interested la the art 
<rf Stereotypy, which was then being pra ct ised auht- 
sively by manual means But a few 4svtom, power 
driven *»d haM-oantroUed, had beast pro vid ed to 
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(Militate Its work One was used to remove the riser 
or sprue of the freshly cast plate while another, when 
the plate had been dropped Into It by hand served to 
smooth ont the plate's Inner or seating mu t fact In 
hut one other function was the work of the hand as¬ 
sisted by power The moist papl rmachd sheet or 
'flong " as It Is tailed, after It had been laid upon thi 


typeepage and enured with n ftlt pad was molded to 
the face of I he lattii by an Iron rolltr bentath which 
it was drawn upon a bed propelled by power Bxiept 
lug them, all of Liu operations of stereotyping re, 
qulred the direct <mployme nt of the thought, the eycB 
and the hands of workmen 

The process at stereotyping then In vogue mar 
bile fly bo described os follows To prepare the flong 
two blotter like sheets of paper wort pasted together 
anel upon one side of these four she eits of r lose flbt re d 
rle e straw tlasue woree paste d The paste urn d Its com 
pewit lem then a trade see ret was of flour a e lay and a 
germlelde the lattei to prevent fomentation Flongs 
enough were made for tho next day's re>quliunentb, 
and those were allowed to season In a moist plate As 
eaeh typo page reaehed the foundry a flong waB laid 
upon it tissue side down, and upon the flong a e losoiy 
wove n stout felt blanket Page flong and blanket wore 
then tun beti path an Iron roller, the ope i at ion of 
molding thus being performed He foie the advent of 
the molding press the flong was beaten Into the faeo 
of the type-page by long handled brashest, a slow prot 
esa which *he roller superseded From tho molding 
press the type page with Its molded flong (now become 
a matrix) still clinging to Its fare was tarried to a 
steam heated lrun table where the molding blanket 
having been exchanged for several layois of dry soft 
blanketing, an unhoated Iron plate oi “platen was 
sere wed down upon It Heat thus applied to the type 
drove all molsturo from the matrix Into the blankets 
and usually In from four to six minutes the matrix 
or “mat” as It Is usually <ailed, became dry and was 
ready to be cast from Tn the eighteen years that 
bavo since elapsed this process of molding and drying 
has undergone but a slight Improvement Better 
paper and pasta have Increased the duiability of the 
matrix, and an Improvement In ter hale, has made It 
more sensitive to the delicate “effects ’ of modern lllus 
tratlonB, but If a slight reduction of the tlnio con 
sumod In Its making be excepted the process of mat 
rlxmaking has scored no substantial gain Of prog 
rsas In tho making of plates, however a diffc runt story 
is to bo told. 

When stereotyping was first adapted to newspaper 
printing, certain Implements were necessary In order 
that suitable printing plates might be made Tho cm 
ployment of the rotary press require d that the plates 
bo carved It was also requisite that they be of uni 
form thickness, and that their cuived ends bo beveled 
*0 that they might bo held by clamps to the cylinders 
of the press. These conditions necessitated the use 
of a curved casting-mold, or "box" as It is called In 
this the paper matrix was bent and clamped The 
mold waa then closed, a hinged semi cylindrical core 
acting as cover, and Into It a ladleful of molten stereo¬ 
type metal was poured by two men who had fetched 
It from a nearby caldron After the appropriate time 
for solidification had passed the mold was opened 
and the casting, with Its clinging paper matrix, re¬ 
moved Then the delicate operation of stripping the 
matrix from the face of the cast was cautiously per¬ 
formed, and the matrix waa returned to the mold and 
repositioned for another east Meanwhllo the first 
cast wag placed upon the cylinder of a “cuttlng-off" 
device Where, after having been nicely positioned and 
Mmmty damped, it war tamed beneath a power* 
ibtwr'wtw ltd i%t, o» rough upper end 
* ft* Ofcjt w* *> afeaped 


that it left the curved edge of the cast beveled Tho 
cast was then turned and Its other <nd passed Ih 
nealh the same saw In ordei to insure to It likewise 
a satlufaetoiy clamping surface. The east was then 
inverted and dtopped fatc down Into the hollow of a 
'shavingout device In which a rotating stialghl 
edged knife, setvod to smouth or plane IIh tnmi teur 


laee aud to give II an aeeuittte thickness la older 
to reduce the surface, thus needing to be pldiiccl it 
was eiiHtonmiy to eonstmel tbe coic about which the 
east was lo Ik made with nairow lire umfc ic ntlal 
gtoovcH he I all Im h or so apait In the easting n|s in 
tfon tin he gtoovi e were u produce d upon the inm i 
siiifax ot the east as libs oi finishing strips anel fur 
nlsheel a hu! face which when planed was amplct to 
support tin cast plate nndu the piiostire of priming 
After it had been shaved tbe east was next set face 
U|> ujion a fixed < yllnde i or ‘horse where two men 
with hand plane, and chisel removed from Us edges 
all superfluous metal which might olbitwise take 
Ink and print This was callud finishing From 


the finishing horse the cast plate was next carried lo 
a trough and cooled and theme to the pressroom 
where It was dried and clamped to tbe cylinder of a 
press All of these operation, save only tho propul 
Sion of the cutting-off saw and shaving knife were 
performed by band And for each plate mado every 
function, from the precise positioning of the matrix 


to tlm drying of the finished plate, had tn be rev 
lic.ate.ct 

The casting mold weue i lie ace uid eliimsy plcec of 
apparatus wlilih eoiislslid ill lute k and eeiie a bottom 
ring Ik lie ath which the low r imiti lx e dg< had to 
be elamiMi) two side bars whl li hid lln n lo be laid 
upon the slialglit sides of the matrix to hold it In 
IKisltlon and clamps fm tinillv lo king the halves or 
tile mold togttliei b fn il lieuilel li htood oil end 
to Ik filled 1 wo men wi i i null e il to Insert and 

position the nmlilx uid put the mold toge the i and 
likewise lo take It apHrl aft 1 its emit lits lied eooled 
iniel mu ve lli e isf me] hi it ik Another man was 
iiqiiind to ii,l off the il i ii foultli to slmv lln 
plate a fifth end a Hixth t i finish It Hncl Mill in 
nth r min to dip It 1 he i iplditv with which sue h u 

■ uw could weik with a single listing mold w ih at 

Hu lit ol i plati in e ij iiilnul and a li ilf Thus 
in null i to proilllll tell pi it s flOlll 1 III ill lx OI 
enough tn hii{ py 11 m epi idrtipl l r sse s with Ih lelates 
t<e|uli d to i until tli in to | i lut n ingle pige tun 
fifteen to fw ntj minutes u i (mistimed If In an 

“the» hiving live pitch pusses no chlitpiged pa|« i 

» is to li mn i Islitv plat had In li mule the east 
lug mil finishing ot wine h eiinsum el n nlv two hours 
Il blit oil e Uhl llig IhiX we I used ol llilT tile 11 ill it 
two us w is tli c met mn w 11 e ui| It v d 

As tin lieulitleiiis and bulk of n wspiip is in 
e i # the el pusses and puns wei added until at list 
the mil hundred odd piged Sunday issue piodiieeil tu 
a inis irimii having tin less thin sixty mill punting 
me e le.inl iiih each i (lulling pe rh ip sixteen printing 
pi lies eiUHid to lie i mi It v \s its page s and pi sse s 
Ki< vv In mini be l so also el Id Ih ste ii ol) ping |el nit of 
a niwHpapii In the liiinibi i of Its m u and pi ns of 
ippaialim \ml at last tin |i ssui of plite nuking 
became into] lalile In the olh s of tli luge in iro 
polltnn JoiiiiiiIh N v itti 1 s up to tli il «e ol lln 
hint lie (Hie of III list II III ill V till I i ie ss of si leo 
typing w is eaiiled mi in tin iiiniiflv mi nun i eh>- 
m nbe d and entail el the j iteiimiiie e t held in iniml 
hbm under Inluilous eondltleos ef f mpuituie and 
ll ISfe 

The aeionipinving lllnstiHlli II of the liandwmkid 
pine e sh of plite making • \1ill It tli pitnelpil open 
thins te whleh 1 have tele til cl lilt lie It pre hi IllHtlve 
of the most advaniid h! it ir tli ait when in l'Mio 
the Autoplate inaehim was Inst set to woik iu line 


office* of the Now York Herald Pe rhaps tho most 
courts* summary anywhere to he found of the nature 
of the change effected by the lntioduetlon of machlnq 
stereotypy, Is In the following extiaet fiom the Now 
York Herald Itself 'The third depaitment of news 
paper mechanics—stereotyping—has tcmnlned almost 
•t its Starting point, one of the few arts still in tho 
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nuliii (if liaml labor It la Iwmtv xam binu tin 
lam ini|imvimint was madi and now in the last 
' ur ol tin cintuiy tin art la talmil to tin uuihanl 
ihI It vi 1 of 1th Htttltt aits by Mt Viooilw invention, 


w lilt It dot a uiitonml li ally with fi w iiuiih hands to 
aid it what fottnnly loquirtd many handh and tout 
fold thi txpindituic of tmu Thun in the fluxing 
year of tin nlm tee nth untuiy tho laat act of thn 


niiihanUintc of the printing trade has been auom 
idlMhtd First ianu tho totary proas In I860 than 
tiu linotype in 1888 and now tho autoplale tn 1900 ’ 
(To be continued ) 


THE BATTLESHIP OF THE FUTURE. 


WHAT WILL IT BE? 


BY REAR ADMIRAL R. H. S. BACON. C.V.O., D.S.O.. ASSOCIATE. 


I in Imlliiship Is oh h ii hull |il.ttIoiin I In riiii 
th at tin pit milt mi tin lit tIn main winpoii in dind 
log iihv tl ailiomi tin n Ion piognss In ImllliHhip di 
Hijtn haa in i n i ontiinioiisly m tin dilution of in 
i unhid ofti mm riiii |owii nnil di fi iimvi minoi pm 
tut ion iriIum Kiin | own Ifn di vi lopiiu nt if mid 

powii li ik tillu\i d i In 1) upon Hi ini| it vi nu uts in 
thi iniiitiliKtin of stiil I In ms! r iin mill Hpluii 
(Hi hot w is supi iki i|i d by i oil mills l 111 I iir and 
point. «l pi oil 11 lli H I In i < Ht ilil ion of (In < IiiiiiiIh r 
piiHsum width i mild Ih allow i (I in t lie inly days 
involvid low 11111//I1 viloiltlih mil hlioit miiri I in 
IHoti nu ilia In 1 iopi II nils mid slmiRtli and mote ri 
I11I1I1 uiati 1 tul lit 1 oiihliiii tion inti iimh mud tin 
linRtli ol iiiiiri mil Kd lo Ioiiri 1 RiitiH and hiRln r 
piiKKiiiis Hit 11 hi 1 It Iiih lx 111 tbit tin iniiiriuy of 
tin Rim intlttv at l.iMM viiiIh Ik 1 onwlililiiblj Rtiatir 
than tlu iinittaiy id tin riiii of tlilitv vutih hk<> at 
jiiim voids At th luiMiit moinini (In diwloptmnt 
of tin riiii slums no signs of llnlinR uni tiu i< is 
i\il> khkoii to in lii\i IIihI If 1 quinil llu powi 1 
of tin riiii 11111 within tin 11 \t fi w m us Ik (onwidii 
ably Imiiatid lli Hist impoit mt qinstions In di 
hIrii 111 Im hiii li m lui 11 isi 11 11 salt' VMut ad 
vnnliRis would it 1 nidi 1 md wlint dlsudvanlitRi s 
would it 1 mall’ loomsldii t In si «i must i xamiiu 
tlu HMtmd t< Ht in < of a liutiliHhip numly lls di 
fuiRivi annul 

I he dlstlmtlvi fi ut 1111 ol tin ttuitlislilp iivii tlu 
iiulmi la that In lln Uittliship spi d is Muilhuil 
fill fllllllHlM II 111(11 piOtlltlon III! HIIIIOI Is din 
postd with ItH ri ati t till kniHH In tlu hi It riiii poHt 
Ilona md lOimiiiR ti wi 1 i as to piolut thorn por 
tlons whhh an vital ho fti iih iimtu uvuinR and Run 
tin are tout 11 mil 

I In* 10 Ih no dotild tint lln riiii of tin pit amt dav 
tan with uiinoi pn n Iiir piopiltliK al 11 iiiiiri of 
atxmt t* 000 vnnlH pi in ti 1(1 hiiv hi mm whhh urn hi 
pi hi th nil) mount) d In s ship and Runs ihii Im bunt 
whuh urn pi in ti nt. this atmni tl taiiRia imlKtih 
whuh it would tx prutliiih impoHsihii to bilng a 
lint hi turn to h di 1 islvi 1 oik liihloti I’ll 11 fou if mv 
t lit hr ippioadtliiR modi in distRii of UUtlishlps is to 
Ih Hdliintl to II ih pnfi 11 v liopi li sx to think of at 
tiinptliiR to btipplv aiiiioi wlihli would Im linpuntra 
bit to any ruiis wlmh may lx 1 onstimIid lit tlu 11a 
Honubh fut 1111 If sin h a thing win Httunptid vu* 
would haw tn it turn to tin siiapi md Hpud of tin 
old lufli scllili Mom vn II bin li a Hlnp win. ion 
stMiitid md Impi 11111 tl>l( 1111101 prnvidid tlu iaik 
Iiir i nlalli d liv iiiinssiw inis of Inavy pioJietiltH 
would intitM hiii Ii a Rimini ImkHRi as to liuvi tin 
ship lltth bittu ofT than If tin armor had bun pun 
it nit d 

Hus im Ixtwiin riiii and iimor wbidi lius linn 
KoltiR 011 toi ov11 half a nntut> is Ii iur dn(did for 
tlu moiiunt tu f.iwii ot tlu riiii 1101 is tliin Hll) In 
dlmtiim nt Hun in Iiir a iliaiHi ol ImpiovliiR tin 
iimor and sti iirIIii iiiiir ri in i tl 1 oust 1111 lion mi hm 
to niiiht ships 11 isoiinhlv Inmiiuu finm arnnu ph ri 
Iiir piojii libs iso tar tin ii fou is n Rards 1111 n lxr 
foi M Ion of dlinoi with hi nun pit ii Iiir piojn till s 
thin si 1111a to in no Imiiii(Imti ins cecity fin lmimg 
Iiir tin pown if llu gun 

Tiu minoi ph ti ing pi oji i tlb howivtt Ih not thu 
1111 hi 1 (Hi hut sin II foi 1 (Tul iiir riiii 1 al dtmngi on a 
hliip md pi m tuition of annul ih not thi sob objiet 
of riiii tin Tlu dih f damsRi will piohablr bi doiu 
bv luaw hiustlng iharRia Tin hi avid thi bursting 
diirRi Mu guatd tlu dniniRi Intlhtid bv mill Indl 
vldual lilt T lu n inn lx no diniu no far an damage 
Is 1 oik 11111 d Ixtwnn a laigi hm stir md a small 
nm anil Mu rofou from Ihli, point of yliw tho largir 
tlu gun and tho largir tht projutlh thi better 
Again nceuinev lu Mu |h 1 foi mam 1 of a gun ran bo 
lx bt oldainid by di vi lopinint of thi gun and prnjntllc 
in iiaRonahh piopnrtlonh With |xiwtr worked mount 
Inga the rate of flri mid not hi lodmid as Runs In 
ettasi In sl/i and thi rofou tht desirability of rapid 
hitting and offoit of thi lilts when obtalmd both 
l*ofnt to steady imrease In the alie of the guns The 
sole limitation as regards progrias In the bin ot a 
riiii 1 art ltd Is thp Im it am In dlsplati nu til neasaarv 

• III ml .1 till M| ring nx Him >f thi fifty find « in of th( limitation 
of Naval Archluxu Marvb l«th 1*10 ( eoadaa as l ). 


It tlu riiii Is to lx liiinnaid In hI/i on tin Hanii 
illsplaii mint mu of llubi thin tilings must hnppMi 
(I) llu uiiiiilxi of guns must hi ii din itl or 12) tlu 
iimm jirotiitlon must bo rwluud or Id) thi h|hs d 
must lx h dm i it 

I lu ixtii wi IrIiI n quin d tul tlu gunn mUHt bi oh 
tilmd Horn oik of Must thin aouinb V\i Hurt fou 
(md tint wliih aiiuiHiv unit ittldiiiiv point to in 
in in In hi/i ot riiii this mi Haiti tniiHl Ih obtalmd 
at 1 uillln 

Fliht .is tigs Ida (Uaplaiimi ill It Ins often bun 
slid Mini mu ships an tin IniRi and as n Raids thb> 
tti 11 tu Iwodlhtltui Ihsihs (1) Fmanu and txpidl 
in» i.t I tin limy ami uMIHv 

llu 1 Im f MRtiiniul iRiliiht sl/i ih tlu 11101 minis «oat 
1 I mill blup md Mu 11 foi i tlu Im ri Iohh Ih iom of 
sinking Aiintiw 1 HiRimiuit Is Mial out hnibois an 
ill mil v loo small imi doiks iii|nm inliiRlng anil 
tlu ships lx limit I imi 1 vi ri to handh In finis As n 
garils Mu ftisl of thi si aiRuuunts tlu wholi mix of 
tlu qui st Ion iiiiir lo lli lu tin 1011 deli 1 at lap as to 
win Mill a 111 ri ship 01 a small ship Ih molt llkily 
lo hi lost 11 <1111 Mu alttik ol 1 toipnlo ( oiihl 1 lit tlon 
illv thin sums no doubt that th Iiirii tin ship 
tin moli llki Iv shi Is to suivlio tlu blow of a tor 
pi do SunlyliiR howivu ih not thi sob point Dam 
hri by a tmpi do will timpoiaiily nu tpu It tie a ship 
liownir Isi ri she may In and Hurt foil 1 hlggi r 
mom v wi I a of flRbtinR applnim will lx timpoiarlly 
tiu a] hi Itati d bv 11 singh toipidn attuk in the tasi 
of tlu lurgi ship tli in in Mu i ssi of thi sninlh 1 but 
tlu wm Mb 1 whip may biuk and thi Iohk txiome pet 
111 xiii nt This iimstlon tin ii tore risolws itself into 
oni of tlnu of repair I’rovidi d tlu u fou thi nnm 
lxr of ships an kept tonstanl although tlu li sl/i is 
Imiiaaid no ilaiigi 1 fiom Mle torpedo aiiiuis to the 
ioiintiy by builditiR luign sliipH Thi matti r rrom 

I hI h point of v u w bKonus out of Uu national pitrai 
anil wluthit wlnli lttiliinig p*o lata iminlx is we 
i an affoid to tmlld IiIrri r ships 

Ihirt an howi vn niinv who uphold tin viiwlhat 
lliiv pnfit a Ihirii amount of small*n ships (o a less 
nninlxi of Iuiri ships and Mint the mom v divotid 
lo naval 1011stnut 1011 would lx luttn sp< nt upon num 
lx is than upon Kin The UaturiH of thla toutintlon 

II quit * uui ful i (insult tut Ion It must hi asMutned 
that an <qtial Hunt of niomy is spmt In < Ithi r casi 

I he Hinalhi i/ul shuts inwilw (arrylnK ft wit Runs 
01 a niixid arm iiih nt of hiavy and ItRhtei ruiis both 
ot whiih an udvnsf faitorH to hitting at long 

innRts 

llu most moiliin lypi of battleship al piisiut ton 
Mruilid is iipnsintid by thi Iiriadnought dass 
and thi Improved suuiidluR vestals Of tours* It Is 
will known that thi iluef fiatims of Mu Oread 
nought an Mu Installation of an allhiav) iiililxr 
u maim at of tlu luavlihl tialnu airompatibd by In 
ittiw In spied Whale vi t urRununts haw betn 
talhid against this l>|x have tx*n piovid by subs* 
quint ixixrimee to Imvi little welRhl with I’tiropian 
iiavlm sim 1 all haw to a Ihirp extent adopt id the. 
pilniliml fiatuus of thn Dreadnought ’ It Was only 
to bo ixputed that th< Htnlden tiansltlon from the 
1 owl \t Ison ’-or really so far as gnural Vnowl 
1 iIro in thi navy and the country wng romerned, thi 
hlnR lid waul tvpe—to the TH t adnuuRhl was cer 
tain to evokt irltbism and commeut The direetness 
that eiiaiaelirl/ed the Admlialty admlnistiatlon of 
that ]>i itod swept asidi al! compromise and di signed 
a ship with no Rims of any sort exupt thu 12 Inch 
and 12 pounder the latter being then consldoied the 
most suitaliti for dealiuR with destroyers 

The main reasons underlying the abolition of the 
m 1 ondarv armamint wi re first that these guns tended 
to icdsce the accuracy of hitting of the heavier guns, 
and secondly that the weight and therefore the extra 
tonnage that the Inatallaliem demanded could be bet 
ier devoted to other purposes The contention aa re¬ 
gards at rurai y of hitting has been well borne oat by 
subsequent experience 'Without entering into any 
techniiat reasons—and the argument la very highly 
teehnhal—one point can be easily appreciated and 
that is that when the undivided attention of ttaoae 
dins ting the fire of the guns is concentrated on one 
type of fun only, it is far easier to correct the 4to 


of tin guns i mdi idly than to lonut the vagailiH of 
time lalilxiH of gumi of vaiylng rapidity of flic and 
of vaiylng external ballistics all of which are tiring 
nt the name obits t 

it must lx .liquidated that a 6inch gun at long 
iangi ix of no use at all against thick armor and 
HRainht Mu lighter armoi and superstnuturiH the 
rniiall bin ht 11 of the light w< lght of Mu shell militates 
ugalnst ninth real damage being done to the ship 
i vi n by a laigi number or such piojn tiles It Ih held 
Mint a hail of siuh piojeetllos is Ilabli to damage 
lonimniiliatlon 1 Hi TIiIh might possibly have some 
wtlRhl piovidid that tht hall teally cxIhIh in prat 
tin 01 lint if It exists tin hall hits Mu nlilp As 
n matti r of fait when gun file Ih handled ho hh to 
itti nipt to obtain liita lapldtlv of Itw falls vciy mm Ii 
lx low tiu posslhli iHpldity of file of thi Run and the 
ditual tapidlty of (in mav easily fall to a quaiter or 
less t>f the )Mvsslhli rapidity 111 fait whin Ihi fire 
of a quirk londlng gun at long range lx inlnnitxid 
with utiici guns rapidity ot lln falls oft virv inn 
bliliralily slnei it Ih now appndated thHt rapidity 
of (in iinaiionipHnud bv laplillly of hitting Is a futile 
waHti of atnniunltlnn It Ih Rim rally eonstdind that 
b im h lire at ordinaly battli range may be discounted 
when accompanied by a 12 Inch gun fin 

ihire art howivir a ronaldirable number of peo 
pli who hold tlu view that intuits will not always be 
fought at long taiiRi Htid tiunlon In tlilik wiatlier 
the hinallii Runs may mow marly appioaeh their 
tin on tie hI velin It Is iMifutly ixiHHihle that battlea 
may bt fought at modi rati rnngis, but It must not 
bi foi Rot ti 11 lhal the anuraiv and rati of lire of the 
hi av ier riidh ih also im 11 rmi d pro 1 ala at Burh ranges 
wluwas tin aitnal effut of thi buralira and frag 
im ntH of the piojee tiles at this* rangis is not greater 
than at tin longer oms ami that tb* datnagp ocia 
t>loned by small projot tile h Is in no way lomparsbh 
to thosi of Mu hPHvlti ty|x of gunb 

If it wne poHhiblt to install guns of this naliiw in 
n ship without i liber nstilitlng the flu of thi heav 
lir guns or of unneccssai lly Im leasing hit dlsplHee 
mint and if It wne thoroughly nndiistood that thiy 
wire only there to lx used In thlek wiathir there 
might tx some advantage in installing them The 
dlfluultv liovwwr of such an Installation is very 
great If plated lx low tho tin of heavy guns thi Ir 
position (onus vtty rlose to the water, if plated on 
a Ii w l they aw hound to ledmi the me of Art of 
tlu hiavler guns, and if pland above them they in 
volve 1 oimiilerable top wlight since, wherever they 
an put H tiny are to be of value In a fleet or single 
ship aitlou tluy must be pioteeted by adequate armor 
The futility of installing any guns for use in an action 
unless they art adequately protested against gun Are 
Is apparent If the fight Ing power of thi ship with a 
niixid armament is to be kept the samo as that of a 
ship with a single caliber armament the small gun 
must be* ill addition to thi large oms Tht queation 
of the Installation of smh guns la therefore purely 
one of whether thi designeis consider the extra ton 
nagi to be worth the advantage that may accrue 
l>p lo the present, those responsible) for the construe 
tlon of our slilp8 appear to take the view that the 
advantage la not worth the extra displacement 
The queation of mounting an intermediate typo 
BUih as the 9 2 im h or 10 inch, aa well aa the heavi¬ 
est type is slightly different, since these guns have 
u projectile more capable of tnfltettng damage at long 
range, but when the disadvantage of a dual arma¬ 
ment Is considered, in conjunction with the comparm 
lively small amount of weight saved and the small 
increase in rate of fire obtained practically by mount 
ing such guns Instead of an additional number of 
heavy guns there is not much doubt that In the future 
the single heavy armament will carry the day 
There Is ome other aspect aa regard* the mounting 
of 6 inrh guns, and that la from the point of view ot 
those guns being used merely for anti-torpedo boat 
guns This to advocated by those who look on the 
6 inch gun as a better anti-torpedo boat gun than the 
♦ inch This to purely a matter ot opinion, and there 
is a greater excuse for mounting 6-ineh guns for this 
purpose than for nee in an action, since it doea not 
Involve the noowalty of providing them vtffr tmmf 



Mat 1 , 1010. 


SCIENTIFIC AMERICAN SUPPLEMENT No. 1792 . 


protection Their nee would then be largely confined 
to defense against torpedo craft before the day of a 
general action arrived and for this purpose they re 
quire no armor protection It la not likely that after 
a general action with the present day heavy ordnance 
these guns whether protected or not would survive 
to be of much practical value 

One point however, must not be forgotten and 
that la that the possibility of mounting 6!n<h guns 
In future ships sets a low limit on the thickness of 
armor belt since It would obviously be foolish to re 
duce (his to an amount which would allow these small 
guns to effect ponetrallon at battle ranges nnd there 
foie to lay the ship open to vital attack by small guns 

in building the small ship speed sl/e of gnu and 
power of each hit are sac rifle ed More over the length 
of the line of battle Is considerably me teased The 
lewer the guns mounted In each ship the latgci the 
number of ships that will 1st inquired fui an equal 
number of guns then foie the laigcr numbei of In 
tervals between the ships and an equivalent increase 
in the length of the fighting line This Is further, a 
very Important consldciatlon when the questlou of th« 
use* of the torpe do dm lug an action e onic s to he e on 
side tod 

As tegards the sl/e of our haibois w< have still 
plenty of places wlteie we e ui Itertli ships 100 pnr tent 
laign than the Dt adnought and without real In 
ton\<nicnre Sire Is by no nuanH the only imonven 
it nee In handling a ship in a < lose hittaor and ftom 
practical experience I tan vouelt that the Dread 
nought was fioni u ty point of view mint easily 
hnndlid In a close IihiIkm than the Irreslstlhle 
whose tonnage was 0 per cent less It must alsc be 
liniembered that liunase of the si/< ot ship lu tom 
pailsnn with the si/< of liteiboi may be uiet by a 
development of nu thuds and of nuxlllai ha sue h as 
tugs As lignuls depth of witu although certain 
hailHitu may lu less eeinv mint tliuu othns w« have 
still plenty llml can be use el even If gicttly lneitused 
draft be e onus a me easily 

As ligaids maneuvering with a fleet no gnat<r 
libel was ever published than tin stitement that the 
Dreadnought could not be maneuvered sstIsfmtoiily 
with the fleet and Hny naval offlre r of expedience who 
Is not an automaton would find no difficulty In hand 
ling vessels of r 0 per cent gieatu tonnage even when 
in lompany with the llghtci doss of battle ships The 
fact that tlie Dido class ween alsiut onethlul the 
tonnage or the Hulwaik did not prevent then safti 
1 andling when in company 

Iht use of the torpedo during a fleet action eau 
no longer 1m mglee ted The lmpiovemcnta of lato 
years In this weapon have been ennsldoiablc It has 


been verv much the fashion up to date to diKiigaid 
the possible developments of this Weapon There 1 h 
no doubt that of late years In Amerle i on the ton 
tlnent and also at Missis Whiteheads then have 
bum Introduced Improvements into the torpedo which 
have totally altered the ehaiactir and use »l lliul 
weapon It Is not imptobablu that these Impiove 
menu ate umly In their Infancy and that btfoi 
many ytais has elapsed wo may find omstlves eon 
fronted with a weapon of considerably gtcatu pow 
era If the tang of the torpedo can be biought up 
to b000 yards It has gnat possibilities lit an a thin 
Then Is no doubt that It ih far e asle l to hit on f 
twelve shlis with a tori* do than to hit i single ship 
aline a at tnd thei fore the linger th line of ships 
and the gicater their numbets the moit vultii raid 
they will he to attack by d stroyeis at long lateg 
111 an Aitiiin This is an additions! argument lu favc ■ 
if Ini leasing the a\n of Individual ahlpa lntlier than 
the numbe i of ships in the line 

As legards letentton of the pre lent thickness of 
armor piotcctlon this Is a matter which may before 
long undergo considerable modifications and th 
annul pioblcm of the future appears to lesolve Itself 
Into the answer to the following qeicbtion Snppos 
lug the guns of the enemy can with eeitalnty pier 
minor piotietinn at lcasounblc lighting range what 
Is the most economical thickness of aimoi to adopt * 
V ty many eonslde rations an Involved 111 the inswe i 
to this question such as the position and thickness 
of hnrl/e ntal armor but considering the e no nions 
ran line lu weight now mad to cany thick armor 
piotcctlon It Is a mattei that b foi long may undeigo 
b ild anil i tell U re vision 

We now come to tin llilid lossfbtllly of swing 
weight and tint Is irduetlon in spe el liobahly 
thcie win no point among the mi| iov m nts Intro 
dueed into the Dieadnought that was mot vied ntly 
attaekeil l h lu the Increase In sped fioni II to -1 
knots auel the attempt* made to I iov thHt such an 
increase was ot no v ilen w ie legion It is piobabl 
that this lneiease will in tune bo lookeel upon as one 
of the most valuable fealims of this design It has 
b en Impossible for anyone to aigut that freim a stia 
tegleal point of view such an In lease in speed was 
not of value but from ate tlcal point of vie w this lu 
chhsc was blttcily attacked Ihis attack aiose from 
not taking a sufficiently biosel view of the possihttl 
Ins of the future 

1 he speed of a ship wh n she Is built n mains piac 
tie ally constant all her life lodging fioni past ex 
perunu It is liupiohable that the designed sp id of 
a ship will ever Is suhsqiienttv ImieaHid Hite n 
years abend ih a long time to loik forward to hut 
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the eartlul student of naval lugicss le toned to take 
into auoiuit the possibilities of all naval weapons 
1 he lui| lovcnu nts In the toip elo must in time Intio 
time a class of tactics mem inulogous to single* ship 
t linn tbit netlois It Ih In hii li a lass of tact tea that 
si eel will beeont a valuqlil raetei and It is highly 
I inimbi that the s| d ef liattlcshliH will lnueaae 
u| to Dial of 111 mils is 

If Is th it fen pi hall (hit fe g t flit mexlmum 
e Hie i t ey out of the gnu tnel y t not to den isr the* 
mm b is met tut el In a slni ini i as in t nnug and 
i du (ten ot h It nmol >1 liifll ships will I t duns 
In fiitm enst lien mi I that 1 i oth I l items the 
v tine of spe d will be e iilmn id 

It d< s n it s ni ) nasilib Hal Hi si/, f glut wit) 
1 limit cl uni hs all milieus sgi t> In se and such 
in ngri i tile lit Is lugl lv Ini) te I till It w mid be a 
f ollsh | II y in tl | vil if n lev n ell n t> install 
null i guns tl in this him 1 lu Hi si 1| s of i tv tl 

I w is Agan it w ill I tie st as met h|i 

vleli gui s t 1 Jin igli g i v i than i el ru d 
sign j rmlih Ih niinibu if guns arri d in a ship 

laimit w II 1> i du d b low tlmt ef th Dnail 

nought etti l w 1 th dtffl ultv of hitting at toi g 
ling wifi su b ten iiitmm ill will li unhid i ib)> 
lner ns el 

r> sum ui ui I th consul interns if off nse and tie 
fense point t> In icam In si/ or IiuHIisIIih as mod 
in gun (oust) id ion Hit vetoes lint sinee th mod 
tin bittl ship to long r holds the sii| r me |cmltlon 
v 111 li in th old ,dsvs nisei tin liHttl ship tin sol 
i Itlinnt. rtibtt i if hih |miw i It is iiiii tobnb) that 
ss the toil do Impiovis battleslii|s iiualil to ele fen I 
th utselviH against am film of toip el i emit will 
le built me r lv tv tight linttl shqs The tun Hem of 
tile latge (1 nisei will the i Te ii la assume el by tl 
1 lettl ship high sped will Is cm tiion un I tiler 
li ssmy and HI mot piole 11 u wilt I Isa nte 
it d Hun at 11 sent Du link 1 tw u th mean 
Oil el all v r anil 111 belli Hill) will 1 m los r 

id we inav j asonably e vpi 1 that Hi huge minsters 
ef the Jiiluii will alwavs b a eomimhrt bv torpedo 
raft of high si a going spe d is d fi nsiv mil off n 

s VI sate nil s 

Tlie but11 ship as inw kniwii will |i tltibly dev lop 
lioin a sitigl ship Into e linttl unit t insisting or a 
latg am tid mils i with nttindsnt toriMilo e raft 
1 Im of little as we now know It will h iatlleally 
to si lit d and tli fie t i turn ol th r it in will In 
couihi of time d vi I ip Into un nggi gatlou of duels 
Is (we e tl «| posing battle units Th fq ties of such 
units oi n u[ a vista of most xhtlai itlng sp ulation 
Hiul will afford t th naval office i of th future a 
se oje t r his la tl h) skill in v i die amid of hv tta 


THEORIES OT IMPACT 

Is a recent numbei of Habllltatiemssehtlft 0 Ham 
aauer tevUews the tlastle and mechanical theories of 
impact He states that previous experimental work 
shows that the course ot an impact Is now exactly 
that required by the clastic Bolld theory Ilia work 
deala with tho dc.teiinitiation of impact velocity and 
duration of Impact employing a new optical method 
which allows the eouise ot the impact to be followed 
lndcpcndc ntly of all theory The impinging bodies 
used we ie of cylindrical fuim and the Impact at one 
end was communicated by means of a lever to a raov 
able raliroi at the other end thus causing the deflee 
tlon of a spot of light on a rotating drum The paper 
Is divided Into two parts In each of which one of 
the the orles la teRted in the light of experiment The 
fundamental condition ot tlio elastic theory that the 
Impact pressure Instantaneously be tomes uniform oven 
the section, can be fully realised In practice by tho use 
ot splials and of rubber cylinders with Ivory ends 
< yUndone of this kind of the samo section and ma 
terlal fulfill all the demands ot the clastic theory as 
regards the eouise of the impact duration of Impact 
and final velocity Peculiarities noted during impait 
are due to tho dependence of wave velocity on the am 
plltude of compression on imperfect elasticity and on 
elastic aftereffect For small compieMlons the wave 
velocity in nibber reaches a limiting value which lies 
far above that found by statical methods, from this 
value the modulus of elasticity can be calculated 
free from the disturbance due to elastic after-effect 
An ideal mechanical Impact may be produced by the 
use of spring beads on solid steel cylinders This Ideal 
case besides conforming to the law of conservation of 
energy must also be such that tbe time of Impact of 
equally long cylinders varies as the square root of the 
length or mass, the time of Impact must also bo Inde¬ 
pendent ot the velocity The course of tho mechanical 
Impact is fundamentally of an elastic nature If the 
ratio of the elastic modulus of tbe rigid portion to the 
modulus of tbe head falls front infinity to smaller 
values, the properties of tbs Impact lie between the 
two theorise; this Is tho raae with the impact of two 
•olid etftadera, which proceeds as though the traoa- 
Mrenoa ef eaergy took phw* hy means of a more 

•tOMk aagfera fiafauntelMI 


ARTiriClAL TABRICS 

Till term art I lie 111 fain hr Ih hues used to denote 
not fabrlca woven of artlliclal fibers but fabrhs pio 
elueed dtreetly without weaving ftom vatloitb sola 
tlons of cellulose Several pioee kscs for the pruelu 
tlon of artificial fabrics hav alnady been patented 
The piocesniH form two claHses In one < tuba th 
solution or paste) of ettulose Ih divided meehauUally 
into IllamcntH which at the uicmcnt of nolidll! niton 
or immediately theicafter an »o assembled as U) 
fenm an lute rla< mg network of 'arlous types To 
this class belong the piutisHPB of Millar Droulnat and 
fbapht A better method however consists In mill 
jolting the solution of cellulose to a Hort of lllireim, 
civstalHvntlon which Is biought about either bv the 
action of a coagulating subBtanrc upon the moving 
cellulose solution or hv the Influence of the cut lion 
dioxide of the air lo thlb elan* Is long the pres ess r 
of Ci us» Bevan and Be It/e i In the in thods of th 
Becond clam the tlbuis an not hi ranked In a geumet 
ileal pattorn hut form a soit of felt In which the v 
ciohs In every direction 

None >f these processes however ha* yet been cai 
riod out in practice Still the.y should not be din 
missed as useless The manufacture of artificial icllk 
was first suggest! d In the middle of the eighteenth 
eunturv by Hfianmur yet this manufacture did not 
assume prae-tleal form until 1KK9 and several yeane 
were then consumed In overcoming difficulties of all 
sorts It Is probable that the manufacture of aittflelul 
fabrics which by the way was also suggested by 
Rdaumur will undetgo a similar evolution and that 
the present period of experiment will boon be. fol 
lowed by one of Industrial development —Cosmos 

Th* oono*pt of the ether at cording to N Campbell 
in the Philosophical Magnrlne was developed In orde r 
to provide a vehicle for the adulatory energy of light 
and is now regarded as the vehicle of all forms of tloo 
trornagnotle energy It would therefore appear nat 
oral to Identify points In the ether by the amounts 
of energy located In them But consider the case of 
two or more electrically charged bodies moving with 
different uniform velocities relatively to the observer 
The velocity of the ether relatively to the ohserve r 
would ikm be different according aa one or other of 


th eharg el bodlc h was eonslel i J in 1 w nild lie In 
neb tube tbe baun bh th v loe It> of the eorrespnnd 
ink elmrMd body i lathe to th observet Ihis leads 
directly to tli pilnclplc of i lntIvItv whi li has been 
I roved to Conn an adequate buds f >i leetrout igticfle 
the city If it he not p i mitre <1 ho t > Id nlify a point 
in the ether n> other mems of lei nttH atton can l>< 
subhtituted The first lequisil for tie ai plication to 
(lit till l of th definition of ve le e ity which is lmpll d 
In ail btitemintH e one e ruing the veto IHih of material 
hcMlhs cannot therefore la fulfilled until some other 
ele fliiitlon of velocity is put feiiwHrel as*a| pile able to 
the ether all ) I oposltlonu about \ toe tty of oi illative 
to the c thei in imanlnglesH Ihis oh| e lion would be 
removed If It were possible to el 111! the velreltv of 
a c Imigcel body illative to the el lie l as Its Ah olute 
\eloeltv But Absolute Velocity is in qiilnglesa un 
less the fun In me nlael pioposltlons of dynamics are 
m-bunu d to be tine It Is tint file logle nlly imjiosHlhle 
lo asHUt at tli same time (I) that axes fixed In th 
ethei ai ax h of which the Al holut teloeflv Is ull 
and (2) that the Mam, of a body In t ases with Its 
\elooIty lelattve tl thosi ax s It is thei (fore eon 
t nded that Hi' 1 (incept of the e th i should he atmn 
done d and e le e tromagm tie the ory e iiiImkIIi d In e qua 
Hour liasecl on the principle of relativity 

Elimination of all level crnsalngs Is being giRdii 
illv effected by the Pennsylvania Hallway Since 
laniiaiy 1st 1*100 according to Information m lit out 
bv the Pennsylvania Conqiany b"l level crossings 
have lncn removed on the lines of this company esst 
ef Pittsburg and kite This luelud s cmlv wmk com 
llet d up to September 1st 110*) and does not tlie tude 
th ten erosstnga to be eliminated hv the projected 
change of tho lint through Bristol Pi en the New 
York division On the Knew between \ w Tork and 
Washington Philadelphia and Pittsburg 2 b public 
level crossings and lit private level erosslnga havo 
been removed in thi past ten yearn leaving only 774 
1 ublle e rcMslngs se atlered over 174 miles of road On 
tbe division between Philadelphia anil Washington 
alone 10fi level crossings have been eliminated between 
lersoy Pity and Philadelphia seventy-eight crossing* 
have been removed and on tho Pittsburg division 
forty six crossings have boon taken out. 
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Ini Niilli \f11 nil nMnn Ring In Alg ill uml 
I u n ih in iff i N in ulmmt mill in 11 I fli 1<1 fin uuliii 
likUnl i s in li hiiiI nn hoiii ol tin nit «h of the an 
< l< nl dll h Mils I In i ni, i tli ly ni iIni on nt pusint 
On tin mti oftmlhUM iloin tin i mi thoubandH or 
loinbB ulilili aft i iiinilnliiK bulled ai depths of 
twenty m 4tinty t t mil i*,i< u l lei t«« thousand 
\ ui h tit tit i. n Idliif, sin< | lutgl ind fun iar> objects 
whhh tin on light hi n a III Hurt lnknnuti mlll/a 
linn An limn iim i mill t i! Iiji i Is Is now inlliilid 
In Ih mu i mi I mm Hi it m itui nmd liy th Hi v 
1' Dilaldi uni of tin hail Ini, Priliih mtneolnglsts 


a lion thi mtiy tli n was a still laigit ilminhir with 
two hurlil pits and thin in turn coniniunltaUd by a 
Intak In the wall with a third (hanibtr which con 
tallied thin butlal plans The first mi ntlomd tham 
bir lmaBiiriH tiun fcit In hngth and but four foot 
with and about thi satm in height and it Is difficult to 
mi how th* ('utlnglnluiis muld let down such a laigi 
sariophaMis to this dipth and then store it In auih 
n small span liiHldi (he sariopliagns were pland a 
font rary last null two tups limit rs) and also a lamp 
of « i< k funi with ll\e Tunli tolna iipriHentlng Pir 
Hiphont and also the boiBes head which la typical of 


upon the, Bi ulpturod figures and especially In the eyes 
which thus have a lifelike appearance Tin prestnt 
sarcophagus btara a figure of a male persona#! in high 
relief having the face hoarded and he Is dothod in 
what appears to be a tertmonial costume From the 
upraised position of the right hand and also front thi 
sacred vessel whhh he beais In the lift hand as well 
as from tho gtmral appearance of tin flguri the per 
son is no doubt a mi mbc r of the prli slhootl Tht 
sarcophagus datie from tht Punic or prt Roman iieriod 
of Carthage and various remains wen found within 
it suih as a gold ring with a massive seal Tho seal 



A TIMltAU m >s\i 


II AK AMI VlitlWKH OUN AWKM A I UiN 


A TIMftAD MOSAIC CKNTAAl. MKDAUWOWB OF BIRDS 


MW riM)S 1> 111* NORTH AFRICAN KM1ION 


who lim Is ii Hu iblif inoilng sj Ini in tills m at n 
tirpilsi Hu ol Ji its of tli Piinli tmlodui thi tpiKli 
Is foil tin Roman dnnilmtlou me of imiisi tin most 
valiiabli but tin sin Ini ns Hinting to Roman and 
t hrlHtlin aiilmnlng! hh list) of mu h Int list Must 
if tin mins of tiniplib IusiIIihs and llki HtiuituriH 
in thi hII of (HithnH u Inn t> tills tatti i ]miUn! 

Of thi linn hii tint 11 (li is th gnat nn rnpnllB nf 
tin pii sts and til st ss b nt < uthag ind the ex 
ploiatim of tlit tunh Mb h u cart Ini nn within a 
mint tctlnd uwtug ti i s ihsldv furnished by tin 
I’arls A nli mi Wi ni ihl t mititlon some of the 
htiding fiaturih if this w ik n mi Information whhh 
has lain kindly ruinisli d us 1\ Iti i I* lhlattrc The 
tombs lit vi rv deep uni iginind mid art unthid by 
n viitical shaft au 1 m hs il in thi east of thi Punii 
tomlm 1 In shafts in r< si nk I ti rough thi loose ground 
until tinv itaihid solid 1 k In oidir to cut thi fun 
irary ihamlar in this tnntula) In tlnse ihantlxtn 
then me iisuhIIj found sni opliagt or llmestoui whuh 
ion tain <al< I nod and hrok n hones togithir with coins 
and niniilils or In oth i taws with fuiuiary ohjiets 
suih as vasm phials nnd mlrmis Sometimes the 
burial (liamhi i lli s an dei p an 0 fi 1 1 Ik low the ground 
end in ont mm which we ma> dte as an ixampte tho 
mtiy of thi chamber leading fiom the virtleal shaft 
is three ft tit high and but two feet wide, At six feet 


taithagi In anothir burial i bam her was a sano 
lihagus bearing the lm« Option Tomb of Qratmelquat 
prltstcss of the goddess referring no doubt to the 
goddess Tanlt as a statuette of tbls divinity was In 
fact found among thi funerary objects as also nine 
small lasts with handles five black vases ton two- 
handled lamim of the Punic type and seven of Qreek 
form altui ilghttm ointment boxes of terra cotta fifty 
bron/e iolns a small mirror several pieces In Ivory 
Including a distaff and other objects which will give 
an idea of the great variety of spool men* found In 
them tombs Aiming other specimens from the tombs 
is a (arthaglnlnn seal n presenting a warrior in the 
ait of inmliat Gold objects aie often found in these 
tombs bin h as a gold ring with the sign of Tanlt 
gold appllquti ornaments of star shape, earrings of dif¬ 
ferent forms seal rings bearing sacred symbol* or por 
traits of the wiaici and the like 
The sarcophagi which have been taken from the 
various tomb* of Carthage are now preserved in the 
museum and there are already a great number In the 
colli ctlon Among these the moot noteworthy are the 
sauopbagl in white marble, one of whlcb we repre- 
m nt In the Illustration The main body of the sarco¬ 
phagus was painted with ornamental bordering nnd 
vai lous designs while the stone cover bears a life-sin 
figure In relief Traces of painting can alto be seta 


la ms the image of a head In profile which appears tr 
be the likeness of the same person who 1 b sculpt uml 
on the cover There were also found a round box con 
talning twenty four Punic coins a stone amulet whlcb 
appears to have been worn upon tho breast and alto 
tbreo gold rings Not long since the present sarco¬ 
phagus as well as one whlcb is similar to It and bean 
a sculptured female figure were transferred to the 
Louvre museum, where they are to remain definitely 
Kxcavatlon work has been carried out actively with 
tn the last few years on the site of Tlmgad and a 
great part of the ruins of the ancient Roman city ot 
Thamugad! Is now uncovered The appearance of the 
min*, which cover a vast area justifies tho comparison 
which is sometimes made with Pompeii this being due 
to the fact that the remains of houses temples and 
other buildings are found In a corapaiatlvely good state 
of preservation aa will be noted from some of the 
moot recent views which we present here One of 
these represents the atrium of a Roman dwelling, and 
three of the columns as well as part of the alone pav¬ 
ing are well preserved In the rear will be noticed a 
Urge stone baajn of semi-ctrcuiar shape, which has 
aeaneely suffered. Another view represent* the mpain* 
of a private dwelling, and It Is of interest from the 
targe bath-pool which fa tbrmot of aprifibt fiat »*«•* 
stabs am oo edge ao« harm* a tMM at teazle eotonp* 
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unwinding it The flooring of thu bath pool wae laid 
B mi ornamental mosaic, which wc also reproduce It 
■ one of the many different mosaics which are to be 
eeh at Tlmgad, and haa a handaome dec oratlvc, design 
omposed of leaf and flower ornamentation Still mnu 
ttractive Is the second mosaic, which will bn nolle ed 
md It haa two central medallions bearing figures of 
ilrda 

Marble statues have also been found In various paits 
if the ruins, and we Illustrate one of tho most recent 
hla being the statue of Abundance It Is a handsomely 
I raped figure and la executed somewhat in tbt Ouck 
ityln Tho present statue was found In the Forum 
mcl It haa been set up on tho outside of the museum 
ogother with a number of marble statues sarcophagi 
olunins and the like which aie assembled from all 
tarts of the site Tho museum the roof of which Is 
let around with capitals of columns now contains a 
treat number of specimens and these are continually 
ncreaalng owing to the constant finds which aie being 
nadc Among tho principal buildings the capitol Is 
specially worthy of mention and two of the gigantic 
olunins arc still standing The great Rise of these red 
imns will be judged from thp appearance of one of the 
apitals which will he observed here As there Is not 
•tiough room in the small quartets of the museum a 
treat number of objects have hem e dice led In uliat 
nay bo called an open air museum l'romlneint among 
hew will be awn tho stone flour mills which as is 
isual In the Roman milts have squaie openings in tho 
tideb for use In inserting tho beams so as to drive the 
nill Sueh mills have been found at Poropeli and other 
daces 

An Interesting site In the North Artlcan legion Is 
he Roman camp of Lambeasa which lies in the region 
if Tlmgad Slnra out previous account there has been 
i number of objects biouglit to light on thin spot al 
bough the greater part of the slto still lies under 
(■ootid Tb« camp of lAmbessa may he taken as 
tnlqne of Its kind and nowhere do wc And a Roman 
»ne of such importance In spite of the dosiructlem 
vhlrti It underwent through the ravage a of time 
Ihould It eve r e otnc to be expose d me tbodlc ally It will 
in doubt give the solution of a great number of quca 
Ions which we cannot answer as yet concerning Roman 
ntlltary work Thu camp was a reetangulai lnclosure 
ind well fortified containing a gate on each of the 
’our sides The Protorlan gatu was flanked by two 
m ml e Ire ular towc rs and had a double vaulted passage 
cunicwhat tccalllng the fortifications of the Middle 
tges but the walls of the cimp wore not surrounded 
jy a moat Inside ono of the bastions at an uiglc of 
he camp were found Btone projectiles about the sl/e 
if an egg which served for the catapults and like on 
lines Ntai the camp extended the town of lAmbouca 
fthlth was an outgrowth from the former Most of It 
however remains to be excavated One of the most 
-ecent finds is the handsome bronre statue of Uany 
node which is executed In the Roman style and repre 
lents a child carrying tho oagle of Jupiter Enani* le d 
;yes were Inserted in the spaces which now appear 
vmpty We also show a number of marble statues 
round at I^ambessa since the excavations wire Ural 
made A very handsome mosaic with a subject repre¬ 
senting Bacchus is also among the noteworthy objects 

FORMATION OF OZONE BY THE 

ACTION OF ULTRA-VIOLET RAYS 

la the year 1809 Lenard discovered thal ultra violet 
rays osonlxe the surrounding air The phenomenon 
*n now ho very easily observed, for the tharac (eristic 
Jdor of osone Is strongly marked In the vicinity of 
the mercury vapor lamps which are now often used 
For Illumination A short time ago Bordler and Nog 
ler attempted to detect by chemical methods the oxonn 
produced by ultraviolet rays, but although they UBed 
r very sensitive method they obtained a negative 1— 
nuIt lienee they announced that no osone Is pro¬ 
duced by the ultraviolet rays of the mercury vapor 
lamp and explained the obseivod odor as a purely 
subjective phenomenon 

Van Aubcl has recently endeavored to detect (lie 
presence of osone in sir traversed by ultra violet rays 
and has obtained decisive positive results In ono of 
hts experiments olive oil In which osone la readily 
soluble waa allowed to remain for about two hours In 
the outer glass globe of a quarts mercury vapor lamp 
where It waa exposed to Intense ultra-violet radiation 
The oil was entirely bleached A mixture of starch 
paste and potassium Iodide solution turned blue when 
mixed with this oil. showing that the oil contained 
none In solution This reaction was not produced by 
olive oil which had not been exposed to ultraviolet 
mys 

The same reaction waa shown still more strongly 
by petroleum, under the same conditions Another 
striking proof of the formation of osone Is described 
as follows A piece of filter paper saturated with 
Potassium Iodide and starch waa laid In a shallow 
porcelain dish Partly covering the strip of paper 
Wd afcpgt M*Hv*oU«th Inch above It, wan placed a 
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placed on the bottom of tho glass globe of the mercuiy 
' apoi lamp so that the filter paper was e xposed to the 
ultraviolet rays These rays penetrated the quails 
plate but the n/onlreel air which was contained In the 
globe could not icadlly flow undei the quait/ plate, 
although It could reach without difficulty tin pacts 
of the paper which wen not tovored by the plate 
After the exposure had continued about two minutes 
the part of tlu Idler paper which was not eoveied by 
the platt tssunuel a dark blue tint while the other 
part of the impel remalued ucaily white This result 
proves that the coloration It, produced by the oxone 
In lh< tlr and not by any dlteel action of the ultra 
violet rays 

CHEMISTRY AND ARCHAEOLOGY 

(mwihiuv and uelieology ire two provinces which 
apparently It n av In sild have no common point of 
eoutaet the forme i dess pure!* practle il work with 
the aid of the ciuclblcs fuunels and uteris of the 
laboratory nnel the latter embraces a field which the 
hlateirlan and the philologist in the ancient language 
Is accustomed to work with tho help of bis theories 
In the quiet of hls study Occasionally however the 



IIMCIAII A lie 1111 Kelt llAl III NAMKMgoH I Ilk CAPITOL 



on Hu constituent,. I lie ■ xxi tin ulon of a l«ul pip* 
_ 0<M) yuan, old tint i loui 1 II bl.uid of ttroui 
before thu eiitiutu to tl 1 il ii ol 1 ill haa shown 
sayH Fie hi i that like tl ii at pipes oi eondullH 
used in modem e mi il e ii I i lion II was made or 
two tubes one drawn tliiungh lb eilhei whlfli were 
soldered tog thei uni thin e ii iinilult won cap 
able of iislhtlng u 11 it 11 -in 

Furthei cnllghtenni nt ii aff i I el by the exnniini 
tion mxde In confoimilv to nitiii’il s le nr by 1 lof 
Dragendotf of Frankfuit i M e>f times eit the vie 
tuals once used as rnMoiiH h\ tli wild Ii is ot ami nt 
Rome The Roman e imp n u Hilt ill In whlih 
many pcisoih believe th > i cognize the follies* 
rustle Allso I et d by lliusils In 111 yen 11 n 1 
was probablv x greet empoilum f i ill tliosi things 
whlih the Roman C in r il St iff 1 ul to nd to tli rear 
or the Rhine and 111 lill< I Us si III is In veiling 
(, nnniila I lie |otl ly found Hi i win Ii w is fe i 
tin const iv itlon if win, ill an I dtillii I i i u s 
and roods must lie itltlbul lit u Ii li i howt 
mostly to the* South whil tli lug uuphora win h 
were used for the transpoitatlon rf gi iln w it made 
already at that Lime In tuniri V ten the old Kent n 
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lattei U confronted with tho tael that It can use also 
eeitain of the latest Incontnmitible dl ta of natural 
Redonee as a means foi desp r recognition Ho It hap 
pened says Dr Rammstcdt In a comprehensive report 
published tn u mint number of Dio Naturwlsson 
sehaftltehe Woe hunschrlft that the Paris ehoinlst 
Trof le Chatellcr strove stueossfully to aseoTtalu 
the tempo ratine at which Greek pottery was burned 
which was approximate ly 8 0 degrees Celsius the same 
stupendous heat that Is used at tho present day to 
burn e arthen ware and products of e lay and that he 
was the first to be able to prove that In regard to porce 
lain the old Egyptians were not as waa formerly as 
Burned dependent on icuiote China for that product 
but themselves manufactured such a ware that when 
Us rhemleal eompeisitlon Ir considered was precisely 
like the* wan that Ih produced still to-day In Sbvns 
Very seldom Indeed will chemistry fall says Prof 
Neumann of Darmstadt to decide whether or not a 
work of ait a figure* ot bronre or a metal vessel for 
Instance Is genuine tbal Is to attribute thu work to 
a eorroct date for the rhemleal composition of the 
alloys changes very mnch in tho course of time and 
the certain partial transformation which such a work 
Buffers under the influence of the air ale© depend* 


on the lower Rhine As tho xxmlnalum of iho piles 
of refus* nenr lie ‘bealbutg lias shown th soldi* rs 
rations consisted nut only of Inr ed loi the pn pntalion 
of whlih the grain was ground In small hand mills 
but hIso of fish snails mussels and oysters n- w II 
hs many kinds of fruli espedally pine lira nr the 
great earthen ics-e la used for th transportation of 
commodities the few HpcdmenH extant are marked 
with many inseriptlons regarding th* It forme i eon 
bnts These marks indicate the sirl t en with whlih 
the Roman Genual Staff did Hh off! IhI wrtk and 
from them may be seen thal aluadv hi that Him an 
extensive trade in win* was In noiuinl progress along 
the Rhine to whlih numerous dlMrut- eontiUnited 
their vintages Of metal vessdb tin omni ill man 
of’that day knew very little If anything h xte from 
lartlun mostly unglazed plates and evoked In pots 
of the same ware Ai> may In been natural sen nee 
and a e heralstry of vie tualR w hie h seem to have oome 
1 900 years too late me uc ve rtlide ss at to e -t ihll-b 
still to-day much that is of luminous lut rest and 
to afford praiseworthr enlightenment In i prnvim ot 
knowledge which the philologist tn anennl languages 
end the historian has hitherto considered us be longing 
exclusively to himself 
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WHERE TO FIND 


THE 


S TA R S. 


A L1NH BETWEEN THE STAR MAPS AND THE SHY. 


BY F. R. RUSSELL 


Ii la very dlflli nit in rciugnl/.*' stare by hi utlyliiK the 
star maim Hnd then s* eking in the sky the stare 
marked on llu> maim Hut If we <oiiie to know our way 
in the heavens, so hh to he nhh to find readily the 
Celestial Kqiialoi, (Vhstlnl Pol. a Elliptic Bad our 
Zenith, and notl.e tin position of a alar relative to 
those points and Urns It Is not at all dlflliult to refer 
to the same plains on a map and find the name of the 
star desired and the ionstellatlon to which It belongs 

To know our uny thus in the heavens we must al 
ways renumber the exail point on the earth from 
wlileh wo are looking The tarlh Is divided Into 360 
degrees north and south, and 360 degiees east and 
wont, and the vnolt above us Is divided Into rorres 
ponding degrees Tin ispiatui divides the earth Into 
two equal parts nnd the line due noith and south con 
necting the poles Is at right angles with the cquatoi 

Ah the earth Is divided Into 360 degrees north and 
south, the heavens wliiili llielose it aie likewise dl 
vIdl'd Into lltell degree's We ean s.-e hall that amount, 
ISO degrees, at one tlnie The other hall envelops 
the halt of the earth below otu feel and 1 h, <niiscqucut 
ly. Invisible to us We sei’ lid degu-cs from the horl 
non on our right hand In mu zenith and fill degrees 
from the hntl/on on our left to om zenith, our zenith 
being the exn< ( |K>lnt overhead where we may lie stand 
lug at any given time 

If wu am plated on any spot between pole and 
equator wn see these latter landmarks nt different 
angles in the> heavenR Al (Ireenwlih, wlileh has the 
latitude 111*4 N., the parallel In the dome above us is 
51 Vu N Bt our zenith. We see lit) degiees between the 
celestial equator and the eclestlul north pole, and the 
remaining no degrees Ih made up by the different e be¬ 
tween the north pole and onr Imrlroii on the one side, 
and between the equator nnd our horizon on the* other 

The celestial equator, seen from latitude ll’i N. Is 
rather lest than halfway up between the southern 
horizon and the zenith, and the celestial north pole Is 
rather more than halt way up fiom the northern hoil 
zon. That Is. we see from out northern horizon to 
the north pole In the heavens .11 >4 degrees, from the 
pole star to our zenith 38 M/ degrees, making HO degrees 
from horizon to zenith on the noitlicrn Hide On the 
other hand, If we faro south Instead of facing north, 
we see from the southern horizon to the celestial equa 
tor 38 M, degrees, and from the equator to our zenith 
Tel Mi degrees That Is, 00 degrees from the southern 
horlxon to our zenith nnd DO degrees from the north 
ern horizon to our zenith—180 tu all 

Only the stars traveling on that portion of the heav¬ 
ens aie visible to us from our latitude 

Our horizon line on the south Is 3K*/<, 8., and our 
horizon lino on the north Is 3 8 Mi N 

In 0|>orto, Portugal, latitude 13 N, the horizon 
lines aie 4S N and 48 8 In Wellington, New Zea¬ 
land. latitude 42 8. the exact reverse holds good, the 
South Pole taking the place of North Polo, and the 
southern hoilzon that of the northern horizon. In the 
northern hemisphere the southern horizon Is ho many 
degrees below the celestial equator, aerordlng to our 
latitude, and tho northern horizon Is so nmny degrees 
above the celestial equator which Is not visible to ua 
I rum that side 

From Atmospheric conditions litavonly bodies look 
larger, and the apace they tiavcl through seems 
greater, when near the ImiI/on, and a planet or star 
at 41 degrees altove the horizon will look more than 
half way up to the zenith, which It. in fact, Is 

In flic* heavens degiees count from the equator to 
tile poles as on the earth the equator being 0 and 
eeaeli pole fit), but Instead of calling those degrees 
parallels of latitude they are railed declensions, 
though they correspond with our terrestrial latitudes. 
Standing on latitude N 2fi (as In Mexico) the corre¬ 
sponding line overhead Is also 20 N but a heavenly 
l.odv on tlmt line Is said to "have the deelenalon 
21* N " 

To find our wny east and west In the heavens Is 
meue difficult than north and south, because the 
earth's motion has to he taken Into account The 
earth has many and complicated movements on Its 
journey through Bpaee hut the only two that much 
affect us In watching the stars are the diurnal one 
ok It turns on Its axis every 24 hours from west to 
east, and the annual one as It journeys on Its path 
round the sun every vear. also from west to east 

A position on the earth east and west fs determined 
hv meridian lines of longitude Any line drawn 
straight from pole to pole, cutting the equator at light 
angles, la a meridian Une. 


The line through Oieenwlch Is chosen to count from 
lev all Fngllsh-siieaklng countries, and Is called the 
First Meridian, the earth being divided Into 360 Ue 
glees, ISO east, and 180 west. 

Most Continental towns count from the meridian 
of Paris, Instead of that of Qreenwlrli There are 
also meridian lines In the vault above us, hut Instead 
of being called longitudes they are called right ascen¬ 
sions 

A line In the heavens whleh Is directly over a cer¬ 
tain place at 12 noon will no longer be over that place 
nt 1 o'clock, because the earth will have shifted Itself 
eastward a twenty fourth i«rt of Its diurnal Journey 
in that time, or 15 degrees If the sun Is over the 
meridian of Oremtwleli at 12 o'clock, as the earth re 
volves eastward Ht the rate of 15 degrees an hour, the 
him will bo directly over the meridian of all places 
11 degrees west or (Ireenwlih an hour afterward, 
when It is one hour after noou at Greenwich. 

When the sun is directly over the meridian of any 
place It Is mid day or noon to that plare As the Bun 
lines toward the east Hnd sets toward Ihe weat, when 
It i roHHCM the line due north and south, or the merld 
Inn, it has made half Its journey, and Is, consequently, 
nt Its highest point In the heavens It is the same 
with the stars 

As the earth revolves on Its axis every 24 hours 
the whole dntne of stars appear tu turn round over 
our heads In that time That Is, If we were Btandlng 
on one of the poles, with Ihp corresponding pole In 
the heavens directly In our zenith, we would see all 
tho stars make a circuit round the point overhead, aa 
though we were standing still in the center beneath 
a revolving dome The stars near the polo make a 
very small circuit, while those farther off move In a 
larger circle, the circles growing larger and larger 
until thev reach the horizon, when, belug on the celes¬ 
tial equator, they circle the whole round of tho 
heavens 

On the contrary. If wo were standing on tho equator 
we should see all the stars rise and set, some travel¬ 
ing right livi-rhead, rising due east and setting duo 
west, others whose circuits are smaller ones nearer 
to the poles rise to the north or south of east and set 
to the north or south of west, their path making an 
arc In the sky, but never reaching the zenith 

At 20 N lat. (In Mexico, for Instance) almost all 
the stare disappear beneath the horizon, only a very 
few whoso declensions are very near tho North Pole 
being visible in their entire circuit. 

ThlB diurnal motion of the stars round the pole 
makes It easy to find thu pole In the sky In the 
northern hemisphere there Is a star, the Polo Star, 
within 2 degreos of the celestial north pole, and any 
night tho surrounding constellation* ran be seen cir¬ 
cling round this point. 

Aa the Journey round thn pole takes 24 hours, tho 
difference In their position every 3 hours Is very ap¬ 
parent, being an eighth of tho whole distance If we 
look at the Great Dear any night at 9 o’clock, and 
again at midnight, it is easy to recognize Ibis motion 
of the stare The stars nearer tho polp have a small 
circuit, and those beyond the Great Bear have a larger 
and larger one, according to their distance, and, con 
sequently, sooner or later, dip below the horizon In 
the southern heavens there is no star like the Pole 
Star |n the north, blit the South Pole Is easily recog¬ 
nized as the pivot round which the constellations turn. 
The Southern Cross, with its pointers, tho two bright 
stare In the "Centaur” and "Triangulum Australis,” 
nearer still to the pivot of the southern heavens, ran 
bo watched circling round the southern pole night by 
night, at all reasons, In the same way aa the Great 
Pear circles round the North Pole. 

The apparent path of the sun Is called the "Kollp- 
tlc,” There are certain constellations like a broad 
baud, through which this ecliptic rnns, and which 
make an easy mark In the heavens and help us much 
In finding our way In the sky. These constellations 
are called the zodiacal constellations, and are each 
marked by a sign of the zodiac peculiar to Itself. They 
are visible at night only at certain seasons of the year, 
depending on the position of the earth as It travels 
round the sun among the itara. 

The stars whoae circuits are small and near the 
poles are visible every night of the year In their re¬ 
spective hemispheres, but those that circle round the 
equatorial regions are visible at certain seasons only; 
at least, early In the night. This Is easily understood 
if we take a ball of wool and a lamp aa as sample. 
As era move the ban roaad the leap la the osute of 


the room, the ball represents the earth, the lamp the 
sun, and the walla of Lhe room tho star-sphere The 
l*ath In which the ball Is movod represents our orbit, 
or path round Urn sun, and It will be seen that as It 
travels round the lamp (or sun) is sometimes between 
us and one side of tho room and sometimes between 
us and the other aide When the sun la between us 
and one side of Ihe star sphere, that side of the star- 
sphere Is concealed from our view by reason of the 
light of thu sun, while the other side of the atar- 
sphere is visible to that half of the earth which la 
turned from the sun and tu which It Is night Bach 
half of the earth Is alternately every 12 hours In 
light facing the Him with tlio Invisible heavens be 
yond, or In Bhade facing the visible heavens without 
the sun 

As wo travel round, the sun appears In a lino with 
every constellation on the ocllptlr In succession. The 
lamp la, as It were. projected againHt, first one object, 
then another, on the walls In a line behind It Our 
Journey round the Run takes a year, and twelve con¬ 
stellations have bet'ii noted at nearly equal distances, 
through which the sun appears to travel, and are 
I'alled zodiacal com.tellatIons When the huu la pro¬ 
jected against, or In a direct line with, one of theao 
It Is said to be “In” sue h-and such a constellation. At 
that time this constellation la Invisible at night, be 
cause It has set with thn sun, having risen with the 
sun In the morning and 1 raveled with the Bun across 
the sky during the day All thn stars In the equa 
torial regions have their seasons In the same way 

Wo see 180 degrees nr half the heavens at a time, 
thus six of theBc zodiacal constellations are visible at 
once Thn earth move-a round Ihe sun from west to 
east, taking 12 monthH for the journey, and being In 
one or theao constellations path month. Consequently. 

If one constellation has set with the sun In the west, 
tho next eastward to It will lie the distance of a 
twelfth part of tho ecliptic above the western horizon, 
and In the next month will be setting with the aun 
In ltB turn. 

As tho earth In a year completes Its Journey through 
the dome of stare, traveling from west to east, we are 
always moving on this journey as well as turning on 
our axis. 

U we only turned on our axis we would find any 
given star In tho same position at the same hour, 
night after night As It is. the earth, having moved 
eastward on its annual Journey to the amouut of ono 
degree, any given star appears farther west at the 
same hour, each night, to that amount One degree 
represents four minute* in time, so that a star being 
one degree westward eaeh night is seen four minutes 
earlier above the eastern horizon, or, to express It 
otherwise, rises four minutes earlier every night— 
roughly speaking, half an hour a week and two hours 
a month. Thus, If we look for a certain star at a 
certain spot in the heavens at 10 o’clock to-night, wo 
must look for the same star at the samo spot at 8 
o’clock a month henre Or, otherwise. If we seek for 
a star on our meridian at 8 o’clock to-night, we must 
look for the same star 30 degree* west of the meridian 
at 8 o’clock a month hence. 

Tho position east and wool of each alar in the heav¬ 
en* I* mapped out in the same way as Its position 
north and south. The 860 degree* north and south 
are. as we know, counted from tho equator to tho 
poles and arc called "Declensions.” 

The degrees east and went are counted from the 
point In the heavens where the sun Is found at the 
March Equinox, that la, the first point in "Arles,” one 
of the zodlaral constellations, and are called “right as¬ 
censions.” They are counted either In degree* 380, 
or In hour* 24, each hour representing IS degree* 
Wherever we may be on the earth we see the aun 
cross our meridian at It o'clock; this tell* us our 
position In regsrd to the sun, but'It ^pen not tell its 
the earth's real (and the sun’s apparent) place among 
the stars at any given date. This Is calculated by 
“right ascensions.” Bach star has Its position In re¬ 
gard to the 1st point In Arles mapped out so many 
degrees (or hours) Bast When the sun appears In 
a line with such-and-such n star of such-and-such a 
"right ascension'’ we know our place in the heavens 
at the tins, and bow ter we have traveled on opr an¬ 
nual journey from Arles back to Arles agate. Bute 
star has its "right ascension” and this right asoensioa 
comm to our meridian, ottos la every 34 hour* ha era 
turn on pur axis. Tbs "right ascsmrton" Sod deafen- 
•ton of'every to give* w *<** Mar fttifete waft . 
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meridian of Oreenwlrb at dlfferont Mtionn la gener 
ally added 

By knowing the part of the ecliptic where the sun 
Is at a given date and the right ascension of the con 
stellatlon with which It Is on a line It Is easy to com 
pare the right ascension of any given star and to see 
if It has passed tha meridian before the sun when we 
cannot look for It early In the night or whether It 
will pass the meridian soon after the sun when we 
may look for it to be visible in the heavens as soon 
as the sun has set 

Seeing Aries Just above the horlron Bitting in the 
wist we may look for Libra soon to tine in the cast 
as it the sun Is now In Arles It will be. In Libra six 
months hence and Libra a ill then be setting at sun 
set and has eonso<iuently half the heavens to trav 
erse in the six months Betwocn Alice and Libra 
cotnn Taurus Gemini Cancer Leo and Vligo visible 
in suicession across tbo ecliptic 
If we nfer to out almanac and And the sign In 
which the sun la at the date wi sick we may look 
for the todlacal constellations of the six months fol 
lowing in the sky after sunset the remaining six 
constellations being below the horizon 

The signs of the Zodiac are written as follows 
r (Arles), s (Taurus) n (Gemini) ® (Cancer) Q (Leo), 
SI (Virgo) ** (Libra) «l (Scorpio) t (Sagittarius), vi (Cap 
riiorntu), zr (Aquaria) * (Pisces) 

The Aist six arc north and the remaining six 
south or the equator 

Most of the rodlncal constellations are c onsplc lions 
hy one (or moit ) blight star 
Arles possesses one star of the -!nd anil two of the 
3rd and 4tl magnitude making a unvid lieu 
Taurjs Is easily rciognl/cd by the billllant 1st mag 
nitude star Aldebar&n which Is accompanied hy a V 
shaped cluster of bright stars forming a llguri not 
unlike a hulls head Aldelmrnu being at nm (mint 
The constellation of the Pleiades a eluste 1 of six 
blight stars Is In the bulls shoulder 
The Gemini consist of two billllant 2nd magnitude 
stars (sometimes counted as 1st magnitude) of neatly 
the same sl/c and of many smaller btais foimlng tho 
continuation of tho Twins as far south as Oilon 
Cancer Is a miserable little gioup baldly dlaeorul 
bio forralug a sort of squaie and Is best found by 
being on the dliect path of the sun between Gemini 
and Leo Th*re Is no star abovi the 4th magnitude 
In it but this constellation Is often quoted as the 
sun Is in tho sigu of Cancer when It teaches Its high 
e*st point north 23V. degrees Cantu contains a ie 
markable nebula not visible to the naked oye 

Leo is shaped like a sickle with a beautiful 1st 
magnitude star Regulus In the handle 
Virgo stretches a long way across tho heavens Its 
most southerly point ending in Spica a 1st magnl 
tude star 10 degrees aouth of the equator repiesent 
ing tho ear of corn whleh the Virgin holds the sun 
being In Virgo during the haivest month In the north 
Libra the balance Is entered by the bun at the 
Mtptembu Equinox It Is not very unlike tlu Twins 
having two stars In a straight line of an equal sire 
but tho stars are not so laige aa Castor and Pollux 
and aie not so close together This constellation Is 
quite eclipsed by the one following It 
8corplo the scorpion whleh uol onlv boasts of An 
tares an exquisite reddish Htar as Its he nit but 
has two bright 2nd magnitude stars at Its southern 
extremity and a cluster of bright 3rd magnitude stars 
at the northern close to Libra 
Sagittarius the Arehir comes next also south of 
the equator with four bright staiu (of 2nd and 3rd 
magnitude) making a kind of square narrowing 
toward the north and with four brtghtlsh smaller Btars 
farther north still 

Oaprlcornns the Goat contains no star beyond the 
drd magnitude but a pair of two which cornea close 
together has somewhat the re semblame of horns 
Aquarius, the Waterearrlei Is also fai from strlk 
ing bnt can be found with no groat difficulty by a 
fluster in it something tike an incomplete W 
Places the twelfth sodlacal constellation Is made 
up of a group shaped like a palm leaf also a number 
of tiny lines of small stars seen only well on clear 
nights, continued as far south as Fomalhaut in Pisces 
Australis a brilliant 1st magnitude star Bhlntng as far 
as 30 8 

When we are acquainted with the zodiacal eonstella 
tlons and with the circumpolar ones it Is not difficult 
to master the remaining principal groups in the 
heavens 

The chief constellations round the North Polo are 
fflnrt tho Great Bear, with Its seven bright stars two 
of which, called the Pointers point direct to the pole, 
tho Pple star itself being In tho tall of the TAttle Bear 
At the opposite sids of tbs Polar Star In Cassiopeia, 
forming a clear W, tho V representing the chair on 
which «h* Is Mtting The Dragon Joins tha two Bears. 
A little farther south the brilliant stars Vega In Lyra. 

Capelia i» Amiga, art nearly equidistant from 
Mh «nd tuw assn all the year round from Orson* 
IT ««* * ft**.**** U» {Mlth tho ouwt; 


will be low on tho horlxou aclending to the season 
and hour of night 

In the southern hemlspheie theie la no star exactly 
at tho pole but tho Soutlurn ( rows elrelcs round It 
containing two Btars of the 1st magnitude and one of 
tho 2nd while the two brilliant polntois Alpha and 
Beta, of the Cintaur make It easy to And At one side 
of the Cross even neater tho South Pole Is the South 
era Triangle (Triangulum Australis) eonslHiing of 
three stars equal In sl/o easily recognized At the 
othpr side is the magnificent constellation of tin Ship 
Argo Navis containing Canopus one of the bright 
est stars In tin heavens as well as Kla Aigus which 
vaiics In brilliancy reaching the 1st magnitude at Its 
bilghtest 

Anv eonsle ltation In tbo same position east and west 
with one of the familiar zodiacal nuca i having that la 
tho samo right asunsion) will 1 m visible when tlmt 
zodiacal constellation Is up In the heavens 
For Instance when the Gemini and lautus art to 
bo seen traveling aerotes the sky wc may look foi 
Oilon (the Hunter) to tlu south with bis compan 
Ions ( ants Major and (anis Minor—the Gnatei and 
I c sse r Dog 

This spl nellfl gioup contains foul 1st magnitude 
stars Sirius In (anis Majoi being the bilghtest In 
the entire heavemt Hun com* 1’roe yon in Cauls Ml 
nor and Rlgel and BcUlgeubt In Orion This gioup 
lelng south of the equator tin grcatu pait w visible 
lor a longer time In the southern hemisphere than In 
the iiin them 

Again whe n SaglltHilus til Aielui has tHen ab<>\e 
tlu hut Iron we may look for Aqulln the 1 ogle con 
mining Allair a slat of 1st inignttiiel And lose to 
It the deal little clnatei tlu l)ol| bin Also time 4th 
magnitude at eerie In a tiny 11m between Aqulla the 
Lagle anil < ygmm the Swan which iipt suits Sa 
gitta tlu Arrow presumably shot by the At her to 
ward these birds 

I yra Is elos to ( ygniis and aoinewliat southw *et 
of theso eoustinations Is the lovely little eoust«llatIon 
of Corona like a diadem In slmm forme el by six 
stars one very height 

Tho Milky Way a be It of Innumerable tlnv slarH 
appearing like a luminous tiaek ae ross the heavens 
makes anothe i cleat maik for us to follow In tin sky 
In the Houthitn heavens theie aie gapte of dKiknoss 
In this luminous tiaek known as the foal Sacks 
and the Southern ( loss la close to one of this gaps 
Theie aie only about twenty 1st magnitude btais 
1 Ae hr mar In Lildanus 
. Aldebaian in Taurus 
1 Antai ■ s in S oiplo 
4 Altair In Aqulla 
3 Aicturus in Bootes 

6 Alpha Centaur! 

7 Alpha Cruris 

8 Beta Ci ueis 

1 Beta Centaur! 
to Bctelgcum In Orion 

II (anopuH In Argo 
12 (ap< 11a In Amiga 

17 Eta (variable) In Argo 
14 FomAlhnut in Pisces Australis 
l r Procyon In Cams Minor 
lb Regulus lu I i*o 

17 nigrl In Oilon 

18 Sirius In (anis Majoi 
It Spit a In Vligo 

.0 Vega In 1 yra 

When we have munition the chief ronslrllition ml 
are acquainted with all the 1st magnitude stais ir w 
bc e a bright Htar whe it no star Bhould bei we may ton 
elude that It Is a planet 

Most almanacs give the dale h when pluneiH are 
visible and In whleh eonsleRation al ays a zodiae il 
one—they are to be found Thore an eight plan ts 
not counting the Btnall ones between Mars and Jupl 
ler Thesw Ighl are In the following ordei as ngardg 
the sun—each has Its Accompanying character 
which Is marked in the almanacs 
Mercury o Venus t the Earth, <1, Mars a Jupi 
ter V Saturn ». Uranus W and Naptuns, U> 

(If these Uranus and Neptune are not visible lo the 
naked eye so with the earth also deducted there are 
only live plane ts whle b we e an see 
Two of these Mireury and Venus are only vlslblo 
as morning and evening stars and Mercury being so 
near tho sun Is rarely to lx see n at all 
When we see a planet rise in tho cast travel across 
the sky at night and set In tho west keeping the 
motion of the stars that wc are acquainted with on 
the sodlacal line even without the help of the alma 
nac, wo know that It must be either Jupiter Mars oi 
Batura and we can make a good guess hy Its appear 
ance which of the three It is Tuplter Is much the 
brightest Mars shines with a red glow and Saturn 
has a light so much duller than the other planets that 
(together with its peculiar motion among the stars) 
It was thought by the ancients to have an Inauspicious 
Influence 

Tb* pta&utfl travel slowly, hut quite perceptibly, 
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among the const e Rat tons r hanging their places rola 
tlve to the fixed stain 1 InM flxed stars as we have 
seen each appears to tiuvcl ae ross the sky night atte 
night hut keep their ulatlv posit lone. In icgard to 
each other so as to foim ie cgnl/Hhlc eoneeteRations 
Whereas the plane tb an to lie h ii sometimes In one 
constellation and sonntitmH in enotlin Theneet they 
originally received tlie lx name of Hands Wan 
derers 

Besld b the sun moon plan ts and fixed Minis 
there an comets and mciioiltes which visit our field 
of vl w but tile Ii move iii nt« n for tin most put 
lavoiid an amal ■ s e ale illation 

Theie ate alao star clusleis mil nebula bul the be 
aro haidly vihibl to the naked eve Stain arc of 
vaiioub colois white gic n oiang anil lid 

Th s when the} an climb I d have often blue 

M on or violet companions Tioubl At us aie not 
men hv tho ink d e ye 

Hu pilntipal Ibt magnitude slats aie while imong 
t lie si eonie Sit lus \egA Rig 1 Mtalr Regulus and 
Fomalhaut Oui sun Ik a ye Row star also Capelin 
Are leu us Aldcbaran and I’cillux Tin principal or 
ange Htar Is Antaies In S oiplo also Mlia the virl 
able Htai in (etus Then aie no reel stars of great 
liiipeirtHine The white ones ar in a state of glow 
lug lee ul rh yellow Are Ini use lv hot lint less so 
tlisu the white oiange stais an cooling down and 
the ml die enote i still 

Some stars vaty In hrtlllam v with dlff lent |eilods 
for Hull I i ms of i liauge lie most n unwind vnrl 
able stais nn Algol In I’lihiim having a |m rlod of 2 
elavs _n lieiiiis and 4s mluiit s MIih in (etus called 
Mai ve lions on mcount of Its < Imnge from hillHaut 
ciangc i cl to Insignificance At Its bilghtest It Is 
niHt vlslhl to 111 inked eye Its period Is I month 
I Iclgciiii In (lilon vailts ft nm the 1st to tlu bill 
magnitude and Its \igus miles fiom 111 1st to tin 
~th Al Its bilghtest II llvals Stilus wbi h Is the 

I lightest In I In In hv i IIS 

Sc\c ial stais an called double starii that lx have a 
com pun Ion revolving with them Slilun lias onp so 
much smaller than himself tint It uidv only In a satel 
life Among other reniAikAld doubled nlara are A 
|ulr In I vro vellow and gteen a pair In Oilon or 
Ange and blue Rlgel and lOinpAiiion while and blue 
t pali In \lrgo rose colored 

I lie curlli with the rest of the solai system sun 
moon and plan Ih Is hniuly tunllng a an Incneli 
bl speed Inward a lpmote point At one time helleved 
to be i small star in lleunl s but ahtuuiomerH are 
dlB oveilng elaitv new lewlAtlons and our destination 
Is 1 be He vi not llncllv fixed The solai system means 
oui sun and all his Is longings wh leas the expression 
bide teal heavens means the sphcie of btars aa dh> 
tlnet from our solar system 

Our Min of course Is only one of tlie Htars which 
adoin the wondeiful StAr 1 utvirm of whose marvels 
n w discoveries are liouily coming to light Hut the 
licavcns as we see them with the naked eye remain 
the same from generation to gcnciatlon Knowledge 
mid Scientific News 

A writer In Inti inational am) MArine T'ngln erlng 
stitib that In a law ship It was found that the thrust 
w is running hot and a e cmxlcli table amount of Attrn 
tlon had to b laid to It It whs attributed In the 
fii-d Instante to the way In whleh the enigo was dls 

II Unite el tlnoiighoiit th ship as it was thought that 

III load hud disturbed the line or shafting running 
fiom the engine to the propeller In order to mini 
mlsi the difficulty watei was tun on to tin thrust 
shoe s In in (hi to keep them as mol as possible and 
In addition th Hough under th shaft was kepi full 
of oil ho that 111 ipvolvlng collars dipped Into the 
oil and so lulu i atid themselv s In spite of all this 
however tin (In est still ran hot and this piesented 
A piobliin which was not HiitlsfHe torilv solved until 
After twelve months continuous trial It was al last 
deeldcd however to cut on each of the eight collars 
foui ollways oil the heudwav side These ollways did 
not lun light down lo I he shaft hut very near to It 
ho that they foimcd four radial po ke tR for oil Mhen 
the collar mme lound each Him with the shaft these 
po ke ts dipped Into the oil and wate r In the trough 
and e an led some of the mixture round with them 
7his linn enabled Hu hearing surfuee of the thrust to 
be lubricated practically throughout its whole width 
Instead of aa befoic at the circumference and surli 
points as those to which the oil penetrated This In 
creased lubrlesatlon device effertlvely stopped the heat 
ing up of the thrust altogether 

Aooording to Electrleal Engineering three Banish 
engineers lerently made ptibllr In Copenhagen a m w 
In vi ut ion hy whleh any telephone subscriber ran In 
the absent o of the called subscriber send a te legraphle 
communication The apparatus at the transmitting 
end comprises a keyboard like thal of an ordinary 
typewriter and the message is re reived at the other 
end on ft Upe printed in ordinary characters 
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TABLE OF AEROPLANES AT OLYMPIA.’ 

SOME OBSERVATIONS ON THE THEORIES OF FLIGHT. 


Wk publish this wnk a table of the- aeroplanes at 
[)l)iupla win uIn will 1 m foumt tli lemling paitlcu 
lars t elating to <aeh nm blue Hum di tails we werr 
loiirUouslv iMinilttid to oldiilu liy dirt < I nuusiir 
nxnt In c am n wIn rt (lit dim nslons requited were not 
known hv tin rt present-iHve. In tliargt but In many 
Instance h (lit designers tin iiihp]v<h tiavi supplied tin 
part it ii lars Tht data that Ihla Ublt contains art 
parth ulaily Interesting at this early stage of the In 


oniphte as lmnatbU In iispect to Ihost leading dinun 
shins that ni ty la e (inside te-d tut salh tit in any ina 
hint 

MIIOItriM \Hb A 

Tht Ural ttilumn >,lvtH tin art a of thi main planes 
which In tvciy tain tairy tin grtattr liait If not tin 
wfit.lt of the might Most mitt hints nowadays liavt 
4 tall which (oinmonly Hii|i|>oits Itself In tin air and 
i propm donate amount of tht outrigger on which It Is 
ran ltd VMi limit knowing thi exnet buds of Hu d< 
sign howivtr It Is not possible tu mlvi at values 
In connection with tli action of (he tall and In any 
tun tht Inti nutty if Its loading Is far 1< kh than the 
value that obtains In t omit < Hon with tin main plants 
1 lie areas gl\«n nit the result of multiplying the 
man by 1 h ( thord with allowance foi Irrtgulailtlt h 
I n (ontour 

In the sttond column of thi tablt will be found 
llu Anas of tht ihvatois while the third toluinu 
('ontnlns similar partltulats rtlailng to the rutldtr 

HI AN AMI t IlflHIl 

The next writs of columns re lat< to tht principal 
Umar dimensions Tin And of tlitbt columns itlnlts 
to tht span ( 1 ) or width of the machine regard)d 
from In front Tht thord U) la the fort and aft 
illnunston of tht main plants nuaauud In a utralght 
line between Hit hading edge and tli trailing edge 
Hit fait that tblh dimension Is attually nuasured 
along the chord of tht an remind by the tambtred 
«< tlon of thi plant Is sufficient i vldento of tht appro- 
pi lUtniHB or thi teim ts a ihsirlptlon of that pirtiru 
lai dlnu nslon but It Is not without Inlertbt to rt 
mnik that It was compnraHvt ly upetklng a long time 
iMfou wt bad thi happy thought that hi ought this 
word Into list Ip to that Him Hit dtim nslon had 
always been itftritd to as Hit fort and aft dtmen 
(.Ion of thi main plant, a rlunuy definition that It 


the greater should bt thclr lifting tfflelcncy Tht 
teason why aspi 1 1 ratio Is important Is be cause the 
air that spews out late rally ovt 1 tht side t dgt e of tht 
planes upnstnts loss eonse ipiontly tht length of the 
side edges should la kept short In proportion to Hit 
length of the front and nar t dgt s In tdhtr wordH 
th« span should hr rilattvily lurgi in pioportlon to 
the chord i i the aupitl lallo should bt large Tt 
Is on account of tht valut of aspeU ratio that an 


mroplnnc flits brnadsldt on Instead ol tnd on It 1 b 
not known how fat high aspect ratios might be uwd 
with t fftet but it is 11 Haiti that tht highest prnctl 
tal valuta ait teathtd lit fori tluoiy would suggtsl 
the limit It Is difficult to eonstiuct nnc bines hs\ 
ing >tiy high aspect ratios so that tluy shall 1 m suffl 
< It ntly Wrong and light ft r aviation purposes It is 
also tint to thr value of high aspect ratios that tin 
biplane and thi tilplani exhei as types It would bt 
just as tasy in fart taHhr to make a monoplane 
with as large a surface as anv blplaut evtr built but 
tt would he writ nigh Impossible, to make auth a mu 



nr tnem Huttons that Is to any to build a biplane 
oi a trlplnm With a tnplam It It. mn tushi to 
obtain a high aspect ratio than wlili a hlplam and 
It will 1 m observed on it ft it me to out table that tilt 
Rot tilplane has Hit highest aspect intlo of any ma 
(him with the txeeptlon of thr Slant biplane owned 
b\ Moon Hraba/e n whleh la a vtiy niuth larger ma 
(hint altogether The hastasisit tatlo is to he found 
In tht lllth monoplane of the Santos Dumont type 

t V MIIIH AM) IIS IIUIOHI 

The fouiill cnlimn In thr tabli devoted to hugths 
Is htaued (amber (2) and the term has bun used 
to define tht illnie.nt.lon that In correct teimlnology 


tblues are as will be observed rather varied The 
least Is the amount on the Avroplane but since the 
camber should always be considered in relationship 
to the chord which Is a small dimension on this ma 
chine the amount of the camber does not represent 
such a flat plane In this case as on tho Zodiac bh 
plane wbcie the degree of flatness is quite remark 
able Tht camber coefficients In the next column 
width show the camber as a percentage of the chord 
show the i c!atlvo flatness of fht planes at a glance 
Aeroplanes arc cambered because the lifting efll 
cltney of the cambered plane has been found to be 
very much greater than the lifting efficiency of a per 
fectly flat plane Inclined to the tine of flight and the 
reason that it should be so Is not difficult to appre¬ 
ciate nit hough It is often misunderstood One in 
separable consideration that must l>e taken into ac¬ 
count In connection with the cambered plane is the 
theory ot tin dipping front edge An aeroplane does 
not fly with Its hading edge tangential to the line 
or flight as some people suppose but has Its leading 
e elge dipping down so as to be tangential to a relative 
upward wind This relative upwaid wind aetually 
exliets us the result of what Is known as the 'cyclic 
up-e in rent In the vicinity of the leading edge If a 
flat ptam bo dropped faee downward through the air 
the air will be caused to h]xw out around the edges 
of the plate H) As the plate falls the air In the 
vicinity of (he edges will flow upward from beneath 



of llu plane Then Is thus a transflu nee of air 
from lieneath tho plate to the spate above the plate 
alw eys going on while the plate Is In motion through 
the air and It Ib obvious that this cyclic up current 
exists whether the plate lee falling to earth or tra 
versing the air In any othei direction It exists In 
the Inclined aeroplane and being compounded with 



the horizontal motion of the plane itself, creates a 
relative upward wind In tho Immediate vicinity of 
the hading edge (4) If therefore It Is desired that 
the aeroplane shall receive the air without shock, 
then It Is obvious that the aeroplanti must fly with g 
dipping front edge (5) In this position the aero¬ 
plane meets the relative wind tangentially and as it 
is driven onward through the air its camber con¬ 
verts the upward wind into a downward stream In 
the wake In effecting this reversal of direction the 
aeroplane has exerted a downward force that by New¬ 
ton a law, exerts an oqual and opposite upward direo- 
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AvropUn. (A V Kor A Co.) 


IUn 1 cy f* 
Hem* fa n 
11 amber Li 


<5 Co) 

" AC 

ibtins 
(Fhl) . 


lane I k.i.i I (Une . B A I 
1>0 a lea el ) Ltd) \ 
M line (Mulline ) 

N lHolton (Holland A Holland) 
Omlv (LaceeHen) 
le elite k|.ult) 
baniniPtimx. (A Clemen*) 
Do (M.nn & OveDooa) 

Do (Ac plane S Co) 



Sc c. 



wan obviously essential to simplify for everyday use 
It has been suggested that the dimension should be 
called fore aft but although the derivation of much 
a term ts obvious we do not see that it has any ad 
vantages over the term that we now use 

ASPK T RATIO 

Dividing the span by the chord gives the aspect 
ratio of the plant* and the higher the aspect ratio 

_W_ 


Should be expressed ts the "maximum versine of the 
curvature of tho fore and aft section of the piano” 
In other words It is the maximum height above the 
chord of some point upon the lower surface of the 
plane The term “versine" not being generally in 
use outside geometry and mathematics whereas the 
term camber Is an ordinary dictionary word It ts 
obviously more convenient to use (amber In this eon- 
paction. The values of tbs camber an different w. 


tion This Is how the aeroplane develop# Its Eft dr 
capacity for supporting Itself in flight 


TRK OAF AND WHY IT IS KqVAL TO THX CHOSS. 

Tbs sixth column lo the table 0! lengths oOstala# 
dimensions relating to tbs gap of multiplane# <*). 


The gap Is tbs vertical height between one plans I 
that which fa Immediately abev* tt It will 1* < 
served that the gap Ip hr meat earns's 
$enr ft «to dftird. 
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mu&KW may to uaad (a * biplane or trip lone, bat 
Wfr evidence U extols, points to the conclusion that 
jt 8|boald to approximately tto nme dimension u 
ttm chord, and this to common practice at the present 
Amy Merely from a constructional point of view it 
would to advantageous especially on large machine* 
to hare a small gap, but If the gap to too small there 
to a loss of lifting efficiency owing to Interference 
between the two planes An aeroplane sweeps down 
ward a stratum of air of unknown dimensions bnt 
it to supposed that the depth of the stratum or sweep 
as Lanchester has called It la effectively equal to the 
dimension of the chord (7). The stratum extends 



equally above and below the aeroplano for the air 
followa the contour of the upi*er sut fat e Just the same 
as it follows tho contour of tin lower surface If 
therefore a biplane to made with a gap equal In dl 
menslon to the chord it may to aasumtd In the light 
of preaent knowledge or ahall no aay absence of 
knowledge that there Is no serious Interference not 
consequent loos of efficient y 

SKID rBAtK 

The skid track for which dimensions are given In 
the tost column but one of those devoted to lengths 
to an important dimensions of an mum ntlally practl 
cal character It corresponds to tht traik of the 
wheels on a motor tar but with tin dlffeiencc that 
whereas the motor car Is a fairly tompact machine 
with a considerable amount of natural stability the 
aeroplane to very top heavy at the beat of times and 
to always wanting to fall over even on land Too 
little attention luu In our opinion bun paid to this 
dlounslon in the design of several of the ai roplano 
chassis, but on tht nthtr hand tin re are atoo many 
examples of mat blues that have a good Arm tread 
upon the earth 

The last dimension given In the lolumn of lengths 
to the overall length of tho mathlne which taken in 
conjunction with tho span indicates the approximate 
alre of the hangar or shod that 1 h required as a lious 
tag 

AAorrs of ivcidfvcj avd wtmniiv 

The next series of figures relate to th« angles and 
have been somewhat difficult to obtain nor do we 
make any great claim for their accuracy The angle 
of tneldenie (N > to the angle that to made by the 
chord to the line of flight and In modern mac hints 
it seems to leave a positive value varying between 7 
and 10 degrees It to less In biplanes than In mono 


ATTITUDE or 
THCWMU|HY 
BIPLANE 1*1 SLWjMT 


planes owing to tho relatively large area of such 
machines For our own part w« are Inclined to re 
gnrd the present-day knowledge on thto matter of 
the angle of incidence as being In an altogether un 
satisfactory state and we should very much welcome 
some really reltablo data on the subject From what 
w« have said above about the dipping front edge It 
will be observed that there la no need to have a post 
Uve angle of Incidence at all tn order to get a lift 
tng reaction from a cambered aeroplane On the other 
hand It appeara that some positive angle Is regatded 
as contributing to stability and there to reason to 
suppose that such la the case Tt is for instance very 
Instructive to bear in mind that the Wright biplanes 
fly with their fore and aft main spars horizontal (9) 



W« have taken thto opportunity of drawing particu¬ 
lar attention to the subject, because tt to likely to 
ditoe la tor a very considerable amount of discussion 
lb the near future. We atom, tor instance la the 
by W. F Howard, of a 
With * negative angle of 
nffiMtottflttt with which is 


fflVitiiitfiie *a -*V 


has been bought to demonstrate a certain theory of 
vortex motion We do not wish to discuss thto vor 
tax theory, but wc do wish to draw attention to the 
fact that a negative angle of incident* to tho chord 
to not necessarily at all the same thing as a negative 
angle of Incidence with a Mat piano 
It seems to us that lh< cnet live angle to that repre 
Bented by th< angle or dt flee lion (10) that the stratum 
of air to caused to bend In order to create the lift 
lug reaction wliutby the machine) to supported In 
flight It to obvious that an aeioplanc having a dip¬ 
ping fiont edge and a hoilrontal trail (10) would 
have Its chotd at a negative anglt In flight If aa 
the result of aetual experiment It wir« proved that 
an aeroplane wuc more efficient when its leading 
edge wore dipped down bo much nime tlian its nor 
mat position that tts tintl became hoi 1/ratal then 
we should be inclined to assume thto evidence prl 
mailly as an indication of the presence of an upward 
trend in the relative wind leaving a steeper slope than 
had been supposed We Imagine that anyone ion 
ducting such expciiraents would Immediately taeie-tm 
tho foie and aft dimensions of the plain In older to 
again deflect the trailing idge> without attiring th 
leading edge bnausi It would seem ivldmt that thi 
full opportunity fot obtaining mutton by diflietlon 
of the air has not been taken It thi an opium has a 
horleontal trail 



A i ambi rod aoroplam atTangi d with a negatlvi 
nnglc of chord would presumably havi n resultant 
pressure inclined forward of tin vertical which would 
produce n horizontal lotuponent of thrust In the dl 
reitlon or flight It must be boine In mind howtvei 
that such a favmable fom has to be paid toi bj «n 
Kino power and there to no partlciilai point so fat 
as we can wc In utilizing th diicet thtust of the 
pinpiller for the purpose of Indirectly re mating au 
other forward thrust In the aeroplane The purpow 
of the propeller tluunt to to overcome resistant 
which to essi ntlally i n tardlng fun* aud is mudi 
up of two faitnrs the n< lodynamli resistance that 
provides ihi vutteal lift overcoming the foru of 
gravity and Ihe direct lesistame repitsented bj th 
skin friction of tlu stint r planpa and spars 

fVWSol Hl< III OJ HlHTVNt 9 

It may he of Intuist while dwelling on thto sub 
Ject to recall the laws that govern these resistances 
For a given weight supported the aerodynamic resist 
ancc varies tavetsely as the square of the speed 
while the head resistance varies dlratlv as the sqtran 
of the spend The rcBMin why the aerodynamle re 
slstance varies Inversely as the square of the sp d 
to because* the angli of iucldincc varies lnvusely is 
the square of the spi e d and because the at rodynaml 
resistance Is piopotlloual to the product of tb ingle 
and tho weight In otliei words if the speed of flight 
be doubled the aerodynamic resistance will be reduced 
to a quartor of Its fori ic r value 

Now it to moat important to bear In mind that thto 
law appliea to aerodynamic resistance alone and that 
It has no meaning whatever unless taken In conjimc 
tlon with the law of direct resistance This law os 
mentioned above states that the head resistance 
varies directly aa tht square of tho speed eonse- 


MlATlVI WIND 



quently the faster the machine flics tho greater will 
be the power expended on this resistance) 

Langley, the renowned American taveatlgator of 
aerodynamics, seems to have regarded akin friction 
as negligible and to have town under the impression 
that the Inverse law relating to aerodynamic resin- 
tame could be accepted by Itself, at any rate his pnb 
lished statement* certainly imply that the higher the 
speed the less the power required 
It is quite easy to understand however that It Is 
only eco nom ical to reduce the aerodynamic resistance 


to an amount that is determined by the relative bead 
resistance because, when two factors obeying abso 
lutely opposite laws have to be taken simultaneously 
Into consideration there is one value for each, and one 
value only that produces a minimum sura In combine 
tlon The great ptoblem that confronts the designer 
of an efficient aeroplane to the selection of angles 
auas and dimensions of Btruts ho that the total re¬ 



sistance of the machine In flight shall be the least 
possible for the lond supported 

rut nittinsAr Avrrr paonrm 
Reverting again to the table which forms the basis 
of our present rcmaiks the next column to rome under 
consideration to that representing the dihedial angle 
made by the wings of many of the monoplanes A 
dihedral angle to an angle made by two sutfacea that 
do not lie In the same plane In lcspect to at top tones 
tt might Is described as the V setting of the wlngN 
Its purpose ih (o endow the machine with r certain 
amount or natural lateral stability and the theory m 
lather theories nRsexluted with the dihedral angle 
toruied the subject ot a most Interesting correspond 
enee tn Flight list year In our description of the 
Antoinette monopUne (Hlght vnl I p GAD which 
was the Hist of the monoplanes to have the dihedral 
angle III a veiy muikrd degree we Houglit to explain 
the theory of natural stability associated therewith 
by means of simple diagrams 

these dlugi tnis ate again reproduced and as wo 
have men no aum to change our original theory we 
will again i tit forward the same explanation The 
air pressure on an aeroplane Is assumed to be nor 
innl 1 e pc ipe ndle ular to Its surface hence In the 
accompanying dlngiums (II) the lines 1* i(-present 
the air 11 ensures on each wing B<parate)y These 
pressures arc Inclined from the vertical hut they pro¬ 
duce by the ordinary laws of component forces two 
vertical components P that aic sufficient to over 
come tlu foiei of giavily and support the machine In 



tltglit When the machine to canted over as shown 
in the. lower diagram where tlu right hand wing to 
re presented In a horizontal position the full value of 
P acts vertically upward on (be right wing whereas 
the vertical components P of the pressure on the 
left wing Is reduced The values of P however an 
still equal to om another on both wings Now If the 
machine wore 1 1 voted upon an uxto fir d in space 
the mere fact tlm the two values of P remain un 
(hanged would be sufficient to keep the machine In 
equilibrium m uiy position and would therefore pre 
vent a rcstoiatlon to the attitude represented In the 
first diagram A flying machine howevei does not 
proceed along a fir <1 axis In space It ran rise or fall 
as a whole and thto fact caums tile lower diagram to 
icpresent an unstable condition embodying a couple 
tending to restore the machine to Its original attitude 
Tlu canting of the machine has not shifted tts een 
ter of gravity C G which for convenlent< to as 
suined to be situated at the junction of the wings and 
eonsequcutly tt has not altered the proportion of the 
load rarrlod by each wing It will be observed there 
fore that the upward force on the right wing to su)s 
rlor to tho load It haa to carry whcieas the upward 
force on the left wing is Inferior to tts load The 
result ts obvious, tho right wing will lift a little and 
the left wing fall until tho loads and the lifts are 
again balanced It is not necoaaary nor Is tt prob 
able, that this restoration of equilibrium takes place, 
through an axis passing through the center of grav 
lty. It is quite likely that the center of gravity falls 
a little through apace In tho operation 
In the table wc have for convenience given the 
amount of the dihedral angle aa a slope of 1 la X” 
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It will I IK Ml Ml Hill till It i mm lit. i i lilt lilltil 
tllll 111 111 VHllllH 

nil IIIAUMtH AMI mill n» iihiimiikh 

Tin next hi 1 1 * h or llguus 111 the table i.lutes to the 
propillii oi tim tor hum hh the mm may bi A 
linitji hum s imrily u pi <i| illi i sIIiihI d In flout 
of the liitii him ho that It pulls insteil of piiHlii it 
MohI nioiinpluiiiH have tii tm si hi and I hi pros 
mill ninH of lhi an in*, unit w i discuss'd In out 
article on the Olympia Show IhhI «uk 

The flist mliinin of ilKiiris r IhIiiik to h ri wh In tin 
table kIhh tin dUm I rn of Hi mu l< iih |io|n1Iiih 
and It will In (lisined Hut Hi i Is not a Mint dial 
of vniialloii In III hi <11 tn. i hI ih I In m xt loliiinii 
glv«s tin pit h but It Iihh ml iiIwiivh bun piiHKibh 
to obtain HiIh \alm owing t> tin fait that it tan not 
Ih liaillly uuaHiirid I hi piti hi s glw n In this tol 
limn ni< lliosi r iiihiiIkI hv th angle of thi Midi 
If f l Install i tin pltili im given ih 1 fi 1 1 It miaim 
Hut tin mm him Mould ndvunii l fut thinugh tin 
all pit iiioliitliu if lh< piopilhi III If Hu pio 
pill.r liln.l. win miiint il In x Ini gold h bo that 
tlnri was to imsilllllv if lip I'll nil Ih nut wild 
In IIiIh wiiv Iiow \ i it Ih In fait ■ ul> i i| abl. if 
off* i itiK an nl iitiin lit fu tin IIiiiihI if n pminlki b> 
vlilm of Ih I UK u< i hint'd hi kwiiul In th. fonn if 
a uarwaiilly moving sir.am Ibis Htnnni Is tall d 
(In hII| and It ripumnlR a pi 1 ntugi (In thi 
onlu of 0 ]m>i lint) of Hu pit'h ho (hit tin mm him 
dm a not mlimu f thiongh tin air h\ (In full uuiouiii 
of tin angulai pltili pi i i v< lutlon if tin plop lht 
no tun in mi i in ii i hi i in ii m 

Thi< thlid < ol u in n if IlKutiH Hinting ti Hu humh 
I n our 4nl I. Rliih \nlu <h of Hu pit h io<fill lints 
whhh ait ohtalmd hy tllvIdltiK tin plt.li hy (hi ilium 
eter In niOHt ihhih It will Ih olmiivicl that Hu piti h 
Ih In th ordi r of on* half the dinmittr lull that In 
on* or two iahi h tlu pltili is gr.atei than tin ilium 
<tti In Mlln i words tin t It. h <o«fl1ilint ix.uds 
unity I In pit'll loflliimt Ih n vnv linpnrtmt fu 
tor In tin i lllili m v of a ptop.lhr and m irlm <x 
mrlimi Iiuh taught diHlgn.rH of pioiHlbrn for thit 
purpose that a pltili mh nit hut In tin in dir of unit) 
Hhould Ih obtained «vi n with highspeed l lopi Hera 
(S*s I Unlit >i| I pHgn II) Now It ih posstbli In 
any pio|ilhi to It i\< u pltili iiiflliilint of unity If It 


Ih ill nil ad blit If thorn pro|MlhrB that Iihm h pltili 
io* lhi lint lion than unity In oil. t tbb win alti ad 
to havi t pitih iih (HelenL of unity then they would 
elthei hav* to run at a slower rate of nvotutlon 
amid oi Ih made smaller tn diameter Thow propel 
hiB that huvt a high pitch io.fllel.nt In our table art 
all tndlr.«lly drlvrn finni the englm through gear 
r.duitlon mechanism 

The natuinl high spied of a gasoline i nglni doiB 
not apparently at tin moment ptrmlt of the ub of a 
proptlhi if reasonable ilmmiter with a high pitih 
coefficient and ti la nei emcarv to have a HaHonuhli 
dlnimtii in or.hr lo g. I suflli lent disk ana Thi 
disk an a of a impeller <1 ) Ib thi ana lmludid In 
th. «tr.le deHirlhed by thi tips of th* bladiH an thiy 
livolve Thin disk area ripiiseiitB approxlinatily 
tin i rost* gut ion of thi slip alrt nil In nlhir words 
it indhateH lhi mass of ah to whhh rearward him I 
nation Ih Ik ing impaitid If thi mass Is largi lhi 
Mbs lly ntMHHHrlly impaitid to It In oidii to obtain 
Hu thiuHt letiulud will la small win huh If the dUk 
Hnn or dlamitir of th. pi op. It. i In small the lor Ity 
tinpait d to III slip Hfr uni will Im high Now when 
uh th pow r 1. mI In tin slip ih only dmitlv pmpoi 
tlonHl to tli* ninss of air in motion It intieH as (In 
Hi|inr< of th. wl.Mlty with whhh that masB Im lnov 
lng (onKM|iii ntly It Is d< shall' to kup tin velocity 
li w by iiKlng a Ittgt dlanut. r 111 * lust propoitlon 
iHtwiin iiuisH nnd v»lo< Ity 1 b given In the light of 
nmln» pin tin whin tlu pitih .ocfficlinl Ih unity 
tut In nitoplan. rotiMlrutllon tin une of a diri.t driven 
11 opill i on a inodtrn high Hpi i <1 engine would (aum 
till | lip lht dlnnu ler tn Is unit hhouuIiIv Hiuall with 
Mull a MHmihut niuHi(|u< ntly diMignttH lm\t Haul 
And tlu io* mi lent i at In than tin dlim.t. r On 
monoilaniH with traitor Hciews Hurt Is a urv giHKt 
l'usin far thlH too owing lo tlu latgi amount of oh- 
Htrmtlon c aimed by th' tiody of the machine If the 
hi r< w win iniii h Htnulhr In dlameii r than It Ih piai 
thallv its wtioh ur<a would b< Hiriemd In soon 
i nm § 

Th* pitih ioefll*lout of a propethr 1 b n fa*tor that 
fudh it• h th. limiting hinki angh If th* pitih <o 
i mi lint of a prop. Iter Ih unity fi i tnHtan<< thin 
Ih. Ikihh of tlu pirpelhr will iielvnni < nxt illy an 
anmuiit .<|ii it lo tin illann t< r of tlu pinp< Hi r whip 


tlu tip of thi blade movia through a path equal In 
Ii ugth to tin < Ir. umfi inwo Iho ratio of them two 
movementa 1 b one to *, or approximately one to three, 
whleh ratio represents the tangent of 18 deg This, 
therefore would mpresent the angle made by the 
tip of the Mat), to the plane of revolution 

WMIIIIT lOADim AND HP.EP 

I he final unites of figures contained In our table 
relate to weight loading and spied The weight 
given is the weight of the machine In flight and in 
(hides In every lane an arbitrary allowance of 200 
jmunds for the pilot and fuil Dividing the weight 
by the aiea of the main plain h we have obtained the 
figures glvin in the column of loading These flgorrn 
r* present thi Intensity of atr pressure In pounds per 
square foot that miiBt be obtained npom the main 
plant h In order to maintain horlxonttl flight It has 
bun autumn it that the whole of the load is rairled 
on the main planes, except In the case of the Roe 
flip]ini where the tail Is definitely constructed to 
he a load carrying surface It 1 b not Btrlctly accu 
rate to omit the supporting effect of the tail in other 
machtncH hut It in difficult to give piopcr value to 
this fulu and for convenience tt was omitted alto 
gcthci It will be olmerved that the loading values 
of most of thi mat bines arc above 1 pounds tier square 
foot and go as high oh nearly r pounds on the little 
‘lantern Dumont monoplane On the Ro< triplane the 
loading Ih small owing to the large surfac. that Is 
cislly available with a triplane and to the lightness 
of cometitic lion In this particular machine In tho 
1 wtnlng biplane the low loading value Is dm to th. 
small weight of the machine which tn turn Is paitly 
cnusid by the uhc of a light rotary engine and by tho 
c onipUt. abmtne or a tall In the Bantos Dumont 
typ. of monoplane the loading value la high beaugc 
of the Hinall area A high loading value Implies that 
it will lie necessary to fly vciy fast or at a very 
steep angle of incidence but tho figures that we have 
Ism abb to obtain relating to the speed In flight are 
unfortunately of such a charactu as to make It im 
possible to deduce any Interesting or Important eon 
elusions hy way of comparison Much the same re 
marks also apply to the engine power required for 
flight on which w* puipostly omit to make any ob- 
s< rvatlons 


THE FOOD SUPPLY OF THE FUTURE.* 

A PROBLEM FOR AGRICULTURAL INSTITUTIONS. 

BY H. P. ARMS BY 


From various Hourres we have he Hid el latt wnin 
Ings of a difl'li my In Hi fund supi 1) of tin fultm 
population of the Inlteil Stalls 
Tlius Print'll lit Iuiin s I Hill In I Im adili ss Im fori 
thi ItunkiiH AsswIatUin nnd niou elahoiit ly tn hw 
r.e.nt nittUu In The Wuilds Moil s ts forth tn 
striking t'lnm tin giowth of oui population end the 
pteniut llinltn of wheal pnnlui linn nuel piedlets a 
Hhortagi or not Iihh Ihun lOiMMIO 1100 bushels by the 
middle ot tin priHint miiIuiv unless uidlial impiovi 
in. ii(h In Hu 11< \ nilliiK mi thuds of farming Hie speed 

tl) IllHIIglllHfld 

Dawnpoit lu his kI'Iiihh it tin Uidlintlnn of Agri 
iiiltuial Mall at th. I nlvt.is|t) of Malm cabulat's 
that If thi inti of In. ii as. if pot illation in th. past 
on. liiiiiilud veins b* umlntaln d the end of lhi twin 
tilth ii lun will w us with a population of twilv 
hundii il intllli ns and em| basics the fat tlmt th 
agit'iiltun or tin fiitiin must be inoiraouslv prodm 
H\ lu indi r lo In it tin si t lining millions lb hhvs 

*1 lie loiiUKl ns Hull havi Just hie n dlsi ussed will 
not Is 1 till oiai v and tiansunt the v will li* eiidiir 
mg yi h e\iilisting unit the) miuI Ik nut bv i ih r 
mum nt ngiiiiilhiu a thing Hu woilel him nevii yit 
sin ml d In i si aid ish lug No luei has evei yi t 
I amid to fuil limit ixmjI at Hi i xp nsi of lhi fe r 
tlltty of it h own or sotm olhei iiiuntiv Othi r ih**h 
have i nnu up against this pi obit m and linvi gone 
down unde i il 

I he re is to Ih In the Ml) ncRi futuic a struggle 
fur land nnd th. IihmI it will produce siuh as the 
wot Id has never vet belt Id lie who knnwH where anl 
tiow to look i an sei It coming The Afilean activity 
nniong western lump* in notions Is a part of It It 
is nlwn)s chi api r to move when ovei population and 
falling futility thnntm a short&gi of rood—provtd 
lng then Is anv pla i to move Into that In provtd 
lng we e in disposal as tlu othi r partv and his land 
Is worth tho eontest 

Howivm that may be as an abstract proposition 
foi us then ts no moving For us there nre no more 
•Pimicliiitui dir^Til 11% r.i Inf iT tb Amcrl an Socltlc if 
Animal Nutrition xt Chicago III 


new worbls For hr the n« ts little more ont weal 
Our foilum and our futon whati vei they may b* 
lire staked down on the Ante ib in e online nl 1 Itei 
ally lure we nsl and win 111 . r we like ll or nol 
w* must divlHi and establish u purummut ugtitullun 
tr go down In thi attempt 

Mmh th* sami general line of thought wbb fol 
lowed tv lnstdent J L Snyder m his annual ad 
diiss Ik leu the Association of Amu ban Agrluillural 
Colleges and I xpulment Stations but with s|h(1uI 
unpb isla oii tin hoi ixxI significance. ol a Hiiattuud 
tood supply Hi sold 

Agruultiire has contributed to dtmoeraey 
moie thm we e in estimate by furnishing out peoplu 
with an abundant food supply So fertiln has bun 
our land so extensive our fields so abundant our liar 
vests of gialn and fruit tlmt the best and highest 
grade h of food have bun within the reach of evuy 
iltiren who has beep willing to do an honest days 
work It matters not what his occupation and goetal 
position be they ever so humble He and his family 
enjoy practically the same klndH of food as that on 
Joyed by families of wealth and prominence In the 
dlunci pall of tli. man who .works tu the mill In th. 
mine or digs the ditches tn our city streets can 
usually bo found wheat bread meat butter fruit rnd 
eoffoe What more does any one have* 

(asto and class dlHttnctlon can make little headway 
among a people who all live on tho same kind of food 
As long as the working man has In his tin pall as 
good a (linn, r as his superintendent or as the mayor 
of Ills uty his prejudice* will be modeiate He will 
maintain his self respect and feel and act th* man 
It Is when the pangs of hunger begin to pinch that 
men give way to prejudice and passion’’ 

After pointing nut that unless the food snppty 
keeps i>are with the Increase of population there will 
nol b. enough of the better foods to go around he 
Rays 

The history of other conntrles tells ns what would 
soon follow Two families could not or would not 
oecupy the same pew In church white one lived on 
white bread and meat and the othei on black bread 


anel rotntoes Then Ih a social distinction there that 
■ annul he bridged Thi y would not even attend the 
sanu ibimh oi belong to th* same social oignnl/n 
Hons Our peopli would separate Into classes and 
become «stranged from each other The power usu 
ally goes with wealth but the men compelled to live 
on .heap food would soon get into the same politic at 
party and im rliops gain eontiol of the national gov 
ei nme nt 

and quotes from a litter of l.s>rd Mai&uley to an 
Am* rle an friond as follows 

The day will eoms when the multitudes of 
peopl* nom of whom has had more than half a 
bicakfast or exiicets to have mor. than half a one will 
chose a legislature Is it possible to doubt what sort 
of a 1* glslatui* will be chosen? There will 

Im I fear B|H>llatlon The spoliation will Increase 
the dlstKSki the distress will pioduco frosh spoils 
tlon Either civilization oi liberty will per* 

lsh 

Even If we question the estimates of rate of in¬ 
crease In population on which these warnings are 
based and bowevor much weight we may attach on 
th. other hand to estimates of Increasing agricultural 
produe tlon per at re It w ould be foolish in the extreme 
to close our eyes to the fact that the Intensity of tbs 
demand for food by our future population will exceed 
anything we have yet known Whether this state of 
affairs Is to come about mors or less rapidly Is Im 
portant chiefly an It gives us more or less time to pro 
pare for It 

This Im not the occasion to discuss problems of crop 
produitlon nor of the conservation of soil fertility 
but there arc other aspects of the question which Inti 
mately concern us as stock feeders 

The problem of food anpply la essentially a prob¬ 
lem of energy supply While a small proportion of 
our food during the earlier yean of life serves to 
build up the bodily machinery, by tar the larger part 
of It la simply the vehicle by means of which ehemt. 
cal energy la Introduced Into an organism to be liber¬ 
ated again as work or heat In the performance of the 
vital function*. Briefly and crudely stated, the tood 



805 


SCIENTIFIC AMERICAN SUPPLEMENT No. 


, Km 7, IfllO. 

is the fuel of the body. The ultimate source of tbla 
energy, so far an we are concerned, la the sun. Crop* 
are produced by meanu of aolar radiation and food 
represent* the stored-up energy of the sun’s rays. 
The continuance of life upon the earth Is conditioned 
upon the ability of the plant to effect this storage of 
energy, and the density of population which a coun¬ 
try ran support from Its own resources is limited ab¬ 
solutely by the amount of solar energy which can be 
recovered in the form of food products 

In view of this absolute dependence on solar radi¬ 
ation. It Is a rather startling fact that tile larger 
part of the energy stored in an acre of crop Is con¬ 
tained in inedible products. Ktoni one-half to two- 
thirds of the organic matter of the corn crop, for ex 
ample, is rontalnod In the stover and cobs, and about 
sixty per cent of that of the average wheat crop In 
thp straw Furthermore, grain Itself Is not adapted 
for direct consumption by man, but undergoes vari¬ 
ous processes of preparation, giving rise to numerous 
unavailable by products For example. In the milling 
of wheat, about 25 per cent of the giatn passes into 
the ofTals, and only 75 per cent aeives for purposes 
of human nutrition In other words, out of the total 
energy stored up by the growth of an aire of wheat 
only about 20 per cent serves dlmtly for the nutrl 
tlon or man Substantially the same thing Is true in 
greater or less degree of other food i rops, while the 
grasses and leguminous forage irops which play so 
important a role In modem agrleuiture are. of i nurse, 
entirely useless as human food 

It 1 h dear that as population becomes denser and 
agriculture more Intensive. It will become essential 
to utilise the energy of those by products as coin 
pletcly ob possible When wo number .700 ooo.ooo we 
cannot afford to throw 00 per cent of the energy of 
the wheat crop Into the manure heap If It Is possible 
to save any of It. The agency for effecting this sav 
lng Is our domestic animals. They are able to con¬ 
sume these hyproduit materials which man cannot 
use and to render available a portion of their energy, 
using It In the drat Instance to support their own 
lives, but also storing up foi man's use a certain part 
of what would otherwise be a total waste As tho 
demand for food grows more Intense, it will become 
increasingly Important to so husband these by prod 
nets and combine them Into efficient rations, and to 
feed these rations under such conditions and to such 
typos of animals, as to Bavo the largest possible per 
rentage of the energy whieh they contain. 

It srareely need be- said that wr are still far from 
doing this Our rations are too often faulty and fed 
to Inferior animals under unfavorable conditions, and 
only a short railway journey Is necessary to convince 
one of the enormous wftRte of forage taking place 
every year, while our by-product feeding stuffs com 
l»ete with native products In the markets of the old 
world. 

With our relatively sparse population this has hith¬ 
erto been a country not only of cheap food, but espe¬ 
cially of cheap meat, and we have been fond of draw 
lug tho contrast between the diet of our laborers, with 
Its abundance of animal food, and that of the Ruro 
pean laborer, and whether rightly or wrongly, have 
attributed much of the greater efficiency of our work 
men to this difference In diet This abundant meat 
supply has been drawn especially from the vast corn 
fields of the Mississippi valley Not only have our 
by-products gone to waste, but material available an 
human food haa been converted Into meat and milk 
While thta concentration of grain Into higher priced 
and more marketable products has been In the past 
and to a degree still Is entirely Justified economically, 
nevertheless, the conversion of corn, or of any food 
grain. Into meat Is an exceedingly wasteful process. 
Jordan* computes that In the production of beef or 
mutton only about 2 2'3 per rent of the digestible or¬ 
ganic matter consumed by the animal Is recovered as 
human food In the edible portion of the carcass, while 
even In pork production this percentage rises to only 
about 16H per cent Farts like these make It evi¬ 
dent that we can not continue Indefinitely to use edl- 
hlc grains as stock food—to take the children's bread 
and east it to the beasts. The waste of energy In the 
transformation Is too great Nor Is It any answer to 
say that wheat and not corn Is the bread grain of 
the western world. The Irresistible economic pres¬ 
sure of population will sooner or later compel us 
•ither to nse corn as human food or to utilise tbs 
land now devoted to corn culture for other crops 
which shall yield more available nutriment, while 
the stockman will be forced to utilise by-product feeds 
to the utmost, not simply as a means of continuing 
meat as a prominent Ingredient of our diet nor of 
providing animal foods as luxuries for the tables 
of the wealthy, but primarily as a means of conserv¬ 
ing energy for human use. The feeder of the future 
will utilise by-product feeds to an extent as yet un¬ 
realised. He will pass In review the crude products 
of the farm, and all the hundred and one wastes of 
manufacturing operations, to see if perchance they 
7 . •“fb* todlsgef Animate, “ Mh odHIoa. pi** 


still contain energy wbleh lie can extract. Like the 
miner, bo will bo ready to woik low grade urv, pro¬ 
vided there Is a sufficient margin of profit. Even the 
small amounts of available energy coutalnod In such 
feeds as oat bulls, com and the like will be util¬ 
ised and ttaulr waste energy saved as rapidly and as 
far as economic conditions render profitable, and to 
aid in rendering thlH possible Is to render service to 
mankind. 

It must be clearly understood, however, that this 
desirable end Is not to be attained by any species of 
pious fraud The manufacturers of mixed feeds are 
of late making much of tho Importance of by product 
materials, a most sound proposition In Itself, but one 
which hnrdly Justifies all tho corollaries which some 
of them appear to drew from It That lorn cobs, for 
example, contain a certain small amount of available 
energy does not render It an ait of benevolence to In 
diice the farmer to feed them, as Allko wanted his 
whiskey supplied, "unbekuownst.” In some fixed feed 
with a high sounding name or sh an lilt oimpli uouh 
admixture to some well known material Sui li sui 
rcptltloua kindness Is in danger, In the long run. of 
recoiling upon Its author. We sliall not effect the 
needed economies of the future by coaxing or bcgull 
lug the feeder into utilizing these low grade materials 
us Ingredients of patent feeds or pro-digested mix 
lures or ready lialanced rations, but by teaching him 
their true value anil educating him to make his own 
mixtures and Iwlance his own rations. Personally, I 
am opposed on principle to mixed feeds, as I am to 
mixed fertlllxets, uut beiause many of them are not 
good of thetr kind, but for the reason that they mini 
mlxe the intelligence of the farmer while they open a 
wide door for fraud on the part of unscrupulous mann 
torturers and dealers 

The (iiieRtinns whlth we liaie been considering are 
very broad ones They signify nothing less than a 
revolution, no less real because gradual. In the meth- 
ods of agrleuiture as a whole and of the production 
of animal foods In particular, and tlm condUloa* 
which wo must expect in the futuie will call for a 
much higher degree of skill In adapting me ans to ends 
than has been necessary In the past. What, then, 
should bo the attitude of the institutions for agrlcul 
tural teaching and research toward the problem of 
(he future food supply? 

Hitherto a large share of our experiments In feed 
ing have had for their chief aim the improvement of 
present practices. They havo sought (o demonstrate 
how we may most efficiently convert grain Into meat 
rather than how much of It can be saved for man's 
direct use. While such experiments have been of un 
doubted Immediate utility, yet we shall soon have to 
reverse the point of view Onr experiment stations 
must take up In earnest the conservation rnther than 
the exploitation of food resources, snd our agrtcul 
tural rnltogcs, while still teaching the approved ptac 
tlces ot the present, must as their chief aim seek to 
equip thetr students with a sound knowledge of under 
lying facts and laws and thus prepare them to meet 
the i hanging conditions or the future. In passing, too. 
1 can not forbear calling attention to the fart that 
such an attitude toward the subject of animal husban 
dry mid such methods of teaching It will serve to lm 
part to It a higher pedagogic value than It generally 
has at present and will tend to make It a disciplinary 
as well as an Informational subject 

Investigation of the questions here outlined must 
be of as broad and comprehensive a character as 
the problems to be solved. It should proceed, as I 
view It, along two main linos 

The first of these Is a far more extensive and pro 
found study of the scientific principles of animal 
nutrition than has yet been made 

That he may utilize the materials of which 1 have 
been speaking as completely as possible, the stock 
mBn needs to know In the first place what proportion 
of Iho energy which these vniinus mateilals contain 
It Is possible or practicable to recover This knowl¬ 
edge will enahle him to effect a wise selection In the 
compounding of rstiona, ss well as to have an Influence 
upon the whole system of farming In the sec-ond 
place, he needs to know the relative effic lency of dif 
ferent species, breeds and tyiccs of animals as eon 
verters of energy and how their effic lenc y Is Influenced 
by their natural or artificial environment 

Thera however, are questions of animal physiology. 
In effect they ask how does the animal mechanism 
operate when supplied with different raw materials 
or placed under varying conditions They are prob¬ 
lems for rigorous sclentlfie research and too much 
stress can not be laid upon the Importance of such 
research. A well known Investigator, In a private 
communication from which I am permitted to quote, 
says: 

‘If we are to find new things, to gst new Ideas and 
to ratabllsh new lines of practical experimentation, 
we must first Increase our field of opportunity by dis¬ 
covering new farts of general application The prog 
ran of every branch of applied science has been made 
In this way and agriculture as well as the mechanic 
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arts has shared In the bcmilih. The Immense tin 
proveinents of recent years In agricultural practice 
are hugely founded on the purely scientific Invest! 
gation of the preceding generation. The progress of 
the future must be rounded on the scientific research 
of the present That rc-seaic lies directed to Immedi¬ 
ate practical results frequently fall to yield all that 
may be expected of them Is Imgely due to the lm 
perfections of the scientific work of the past and so 
makes evident the Importance of undertaking In the 
present purely scientific studies which will lead to 
more definite and valuable results when future ex 
lierlinents are directed to tin- solution of practical 
problems 

“No field of si ,idv opens so widely or presents so 
many opportunities for gaining knowledge of untold 
practical linpmtanre rh that of animal nutrition 

"As an Illustration of the Importance of gaining 
information icHpectlug the fundamental problems of 
nutrition, the knowledge gained during the* last few 
years rc-spec ting the c oust It lit Ion of tlie pi oleins innv 
he mentioned 

'As a lesult of these recent discoveiit's tlie whole 
question of protein assimilation Is put In an entirely 
new light, mulf If licit s of new questions aie raised 
which iiiuhl Is answered before the feeding of there 
Mibslam cs can be t-anlctl out on n scientific anil In 
telllgellt buxlh III retntcile III < undue tlllg belling ex 
perlments piotelns have been assumed to be of equal 
nutritive value and no definite evidence- lias liecn 
obtained which shows wbethel oi not tilth Is so Tin- 
Wide differences in the constitution of Ihe picitelus 
of different nnlnml and vegetable tissues at once 
raises the question of their relative nutritive value 
and the beHt methods of feeding them Definite In 
formation respecting the nutritive value of each of 
the proteins commonly employed for food can not fall 
to show the way to new experiments with the- use 
of commercial feeding stuffs and ought sooner cvr 
later to show the way to more pioduetlve and c-iononi 
leal iihc-s of thine foodstuffs A similar knowledge of 
the actual nutritive relations of phosphorus contain 
lng substances* would likewise doubtless load to 
similarly important rc-sults nud de-servos far more 
attention fiom a purely scientlfli standpoint than It 
has yet received. 

“Concerning all these questions we know some 
thing, but how little this Is In comparison with what 
remnlns to lie discovered These are hard problems 
but they must be solved la-fore agricultural practice 
can have the benefit of what science can do for It" 

Such work is Intensely Individual In charac-ler The 
prime factor Is tlie man The principal servlc-e, and 
a highly Important one, which an organl/ntlim can 
render Is to aid in inovldlug the opportunity Such 
service I earm-sllv hope- our him Idy may hi- able to 
perform, especially In the direction of Impressing 
upon public sentiment as represented In legislative 
bodies on the one- hand, anil upon the minds of 
benevolent nn-n of wealth, on the other hand, the 
fundamental Importanee of scientific- research for the 
successful solution of the- problem of the future food 
supply 

The other main line of cx|H>riniental effoit relate* 
to the economic application In piaithe of the prim I 
pies discovered bv si lent Hie Investigation. Along 
this line, as I see It, there Is a wide field open for 
Dutiful experimental work, blit this aspert of thn 
subject was so fully dealt with last year In the report 
of the committee on organization that It seems super 
flumiR to enter Into It nnpw at this time 

Finally, along both lines ol effort hut especially 
the second, there should he a eonidlnallou of effort 
and of spirit combined with the largest possible scope 
for individual Initiative This Hoclety owes Its origin 
largely to a fooling of dissatisfaction over the more 
or less fragmentary and clemenlniv nature of our 
past work The discussions of the Cornell conference 
and of ihe last annual incs-tlng of the society as well 
as the lm-oiporatlon Into Its constitution of tlu- pro 
vlhlou for a committee on experiments, clearly Bhows 
a desire on the part of Investigators for c Iohct rela¬ 
tions with onrh other and a more luoadlv conceived 
program of Investigation It Is 1i»|m*c1 that the- meet 
lugs of this society and the work of Its committee 
may at least be serviceable in defining problems and 
improving methods 

But no program of agrlc-ultural Investigation can bo 
truly national in Its scopo which does not include the 
greatest agricultural agency perhaps In the world 
rorialnly the predominant one In this country—the 
I’nlted fUatea Department of Agriculture No one 
would think of intimating that this great department 
has neglected the Interests of the stockmen of the* 
United States, but nevertheless, it is true that until 
very recently its work for them has been chiefly of the* 
nature of veterinary and inspection work, as Indecsl 
It Htlll Is to a relatively large extent The Bureau or 
Animal Industry haa. It Is true, established a dairy 
division and haa begun to take up problems of feed 

♦The i-rpcrlmcxjt* of HrCnllnm, nl the W Im-ou.Iii- tstlon, pnbllahnt 
since Ibis wic* written, *r« cuect important on till* point. 
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tag and especially of binding with the modest appro 
prlation for this purpose which (ongnss has put at 
Its dlsposil Thi deiiarttuent should be put In post 
tton to «lo nuuh more than It Is doing however Its 
work In this Ihld should be productive m well as pro 
t<ctl\* If th development of uui waterways and 
the conservation of out foicsiu mine a anel water pow 
era an subjects of nHllmml eemeern sun ly the con 
mi nation of the food supply Is worthy at attention 
The magnitude of I he lice stock Industry lu Itself and 
ete|ie e Inlly Its Important irlations to the future food 
supply of the nnllon which 1 hive been endeavoring 
to point out ni sue h ns to amply warrant tbo de 
partuuiit In ciiieilug upon eompie he nslve lnvcatlgm 
Home both seliilllle anel traetl hI Into this subject 
and to Hilly Justify Congress In nuking all necessary 
apptopiIt)Ions It Is not nlnn our food supply but 
our democracy will h is nt stake 

It goes withe ut saving that such an effort on the 
tent of (lie national government should be made In 
huimony with Hu Investigations which may bo under 
taken by other age nebs All the available forces 
should unite In th study of these lm* nrtant questions 
and no local J nlousl s should lee allowed to stand In 
the wny While (heie niuy be problems of co-ordlnn 
tlon and con Inlinn still to he solved l am eon tide nt 
that they are readily selvable while It seems not 
Impossible that In some resisets this society might 
advantage nusly se rv as nn uneiffle lal lnte nnedlary be¬ 
tween state and national authorities 
1 congiatulnte the society upon the notable) Increase 
In Its membciHhIp elmlng tin past year and upon the 
very ineouinKlng attendance upon IIh first annual 
meeting If 1 unde island the splilt and temper of 
Its me mis is th v diRlie to make the witty some¬ 
thing nunc than a pU want club or a gathering for 
the reading of pap rs It Is my hope which I be 


ENGINEERING NOTES. 

B i f o n thee International Assoc iatlon for Testing Ma¬ 
terials, L Uuillet and L Revlllon read a paper on Ira 
pact testa at variable temperatures Reference is first 
made to the work of Oharpy who found that resilience 
I e , the ape e (He work done In frac tnn —first Ine reuse <1 
as the temperature rose to 1>0 deg C and decreased 
afterwards reaching a minimum between 400 deg anel 
r»00 deg lcsta have been eatried out with a view to 
Investigating blue heat bilttlencss, on carbon steels of 
Increasing carbon content nickel steels and one nickel 
chrome steel The specimens weie broken in a Gull 
lery machine on an anvil with a 117 Inch opening and 
with an Initial energy of 414 feet pounds Tho results 
showed that the resistance to shock Increase cl up to a 
tempo!ature of 200 deg C when it fell gradually to 
increase again when the steel was red hot The tern 
perature of maximum fragility was always the 
Burnt and equal to 4?> deg C a red glow 

temperature This In nut the so-called blue heat, 
300-320 deg C Then was a maximum resilience, 
less fixed, at 150 deg to 200 deg t depending 

on the nature oC the steel at this tern] oralnre all the 
Hpe t lmens showed a stu ngth of at lc met 72 fee t pounds 
For one of the most brittle stu Is Id feet pounds was 

obtained In the cold and 72 ft it [Winds at 2<l<) deg C 

The minimum resilience observed at 470 deg 0 was 
below tho value observed at ordinary tempe ratuics, 
the difference amounted to 43 r 0 feet pounds and thlB 
decrease was tho gieatcr the softei the steel For 
nickel steels the flguri s were 180 feet pounds at ordtn 
ary temperature and 87 at 473 deg ( Nickel chrome 
steel showed a mnikert constancy UB feet pounds in 
the rold and the same at the minimum and the curve 
ascended very slowly beyond the minimum The re. 
suits do not account for the fact that a soflstwl sheet 
ran he broken at a blue heat 


lh ve I slmu wtlh every m mber that It may becomo 
an aillve ageiuv In foiwaidlng the solution of some 
of the piohlems which 1 have attempted to lndlcato in 
this uddrtss 

In an articl* publish el In the Pleys 7eltschrlft W 
Krebs discusses the dime unions of tho earths nucleus 
The ptilods of 11 fill and 24 minutes found In seismo¬ 
grams nre discussed Oddotie consldc is 11 and 60 mln 
utea to he the tluus take n by I lie first and second 
phase wivis to liuwl In 111 antipodes and hack i o 
a distance ot Iwo te triatrial dlniui te rs Krebs regaids 
the .1 minute ns the tluie taken by the preliminary 
lientoi* to rmv I tin u»,h tti# earth* nucleus to Us 
antipodal him mini v and lo return after refletttou there 
He thus obtains 9 8 0 or HI U26 klloinctt rs ns tbo diam 
etc i of tin nucleus n coidlng as he adopts Wlecherta 
or lienndnrrs value foi the velocity of propagation la 
the nucleus relative to that lu the eiuat 


Th* charaoUr of coal in relation to smoke prevention 
was the subject of a pai*>r read bv Mr P T Randall 
before the Syracuse meeting of the National Assoela 
tlon for the Pre ventlnn of Smoke Mr Randall stated 
that the semi bituminous coals which are the most 
extensively used for steam generation require impe¬ 
rially designed furnaces and careful operation to ob 
tain good results The volatile matters from sueh 
coals are Bet free more readily than from athn types 
of coal and In the ease of some bituminous eoals the 
volatile matter given off on heating is exceptionally 
difficult to burn Smoke Is an ludieatlon of lncom 
plete eombuRtton and Its reduction Is imiiortant to the 
fuel user since much potential heat may escape with 
the unronanmed gases present In the smoke A table 
Is given from the P fl Oi ologira) Survev Uulletln No 
325 showing that th* percentage of CO In the exit 
gBBes increases with the percentage of black smoke 


Alcohol 


As Manufacture 
As Denaturization 
As Industrial Use 


The Coet ol Manufacturing Dena(vised 
Alcohol la Germany aad German Methods 
ol Denature tlon ure cIim unh el by ( ciimul (Ion 
I ml Plank II Mtwetu III Hi ikn iific \mkkhan 
M i pi kvifn i 1 >si 

The Ihse. Coat aad Etttcleney ol Alcohol 
as a Fuel for Gas Engines are ulily e xplcumsl 
In li Pieeleru Its In Ke iKMiKie IviKKle an Huh 
i i kvtF> i I .'Ml Miniv e bur diagrams ateinn|iau) 
tile text riie. article eeinslvlirs the fuel value 
mill pliVKieul nreqHrties of alcohol and gives 
de I ills ot the vie oliol emgliii wherever the y may 
In ill He r« nt from those of a giisolme or e rude, oil 
mole i 

III Ml IKV riKII \UKRII AN Ml 1’PUtWKNT 1W1 
(In Prodnetloa ol ladastrlal Alcohol sad 
Us Use la Explosive Motors are treated at 
knglh viliial.li statist le s Ik lug give n erf the cost 
of mu ii ii f t tilling ale oliol fr an lutiii piodacts 
and using it in e iigim s 

French Methods ol Deaatnrntloa ion 
nt it iifs tin hii1.|i it ot ft goisl ui tie K pul dished in 
MllhXlllli IMI HKAV SimFHKVI 15IW 

How ladastrlal Alcohol Is Made aad 
Used is told virv fullv nml iliaily m No 8, 
led 111 of Si ik\ I IKIe WKKllAN 

Ihi Most ( omideti Treatise cm the Mo der n 
Manufacture ol Alcohol, explaining thor 
mighty the die milal principles wliieli underlie 
the pnxi ss without too ninny woanseane tcchnl 
i <1 phrases anil clc «c riltuig and Illustrating all 
the iip|NirutiiH re quirt d m tin alcohol slant is 
published ill HlIKMIHI AVKKICAN NUl'PliR 
MI NIN lidl, 1004 and Hill. The article is by L 
Hnudrv do Haunur the will kuuwn French 
nut Iioi It) 


In Hi pt’lf wfntn 1607 loot moo w« publish 

s digest ot the rales aad regulations under 
which the U M Internal Revenue will iiermit 
the itianufoe tore and elenaturatlou ot tux free 
alcohol 

A Column son of the Use of Alcohol aad 
Gasoline la Farm Eagtaca Is given in Hcikv 
itKIO AmHUCANHi vriKMKNis 1834 and 1M5 by 
Prof Charles h I ueku mid 8 M Woodward 
The Mnaalaetsre, Denaturing and the 
Technical and Chemical umTsatloa ol 
Alcohol Is ablv ellseiussesl In the HilKMiFtr 
American SiippbRMKNiH 11118 and 10 W by M 
Kbur and T H Meyer both «x[wrts in tho 
e lit mlstry and distillation of aloohol Illnstra 
tions of stills and plants accompany the text 
The Source of ladnstrial A l co h ol- that 
is the Farm Products from w hieh aloohol Is 
distilled are enumerated by T)r H W Wllev in 
HuBNTirn Amkrican Hi itlsmbnib 16ii and 
1612and their relative ah oliol content compared 
The Ots tills if oo and Becttflcotloa ol 
Alec h o i is the title of a splendid article by the 
late Mnx Moercker (the greatest authority on 
alcohol) published In He numnc American 
HBPFLEMKN rs 1027 and 1088 Diagrams of the 
various types of stills lu common are are used 
as illustrations 

In HriKimrit Akkrk an SiiPFbRMXirr 1018 

tho Uses of Indastrial Alcohol fa the Arts 
aad la the Home are dt a ena eed. 

Any Bingle Number of the ScTHSrmr AmkrJ- 
can or Sp pplrmb n r will be sent for 10 oents by 
mail The entire set of papers above listed will 
lie Uudled on receipt of $2 00. 
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The losses of beat 4n« to the presence of UUa gna and 
of hydrogen in the exit gases from the boilers vary 
from 1 to 10 par cent, and nre always n feature of 
a smoky chimney In order to obtain perfect oombus- 
don of the gases given off by bituminous cods, a high 
temperature an adequate supply of heated air, and a 
large combustion space are required In moat plants, 
the gases pass from tbe fuel bed to the top of the 
chimney In 10 to 15 seconds, and therefore tho gases 
must pass through and away from the combustion 
chamber In 1 second At tbe end of this brief period, 
therefore combustion must be complete This feet 
makes clear the necessity for e sufficient sir supply, 
properly distributed, and for an ample combustion 
space above or at the back of the grate A good furnace 
should permit the burning of bituminous coal In suf¬ 
ficient quantities, without loss by escaping CO or bydro 
gen gas when the air supply is about 50 per cent In 
excess of the theoretical amount It has been found 
by experience that mechanical stokers, with a coking 
plate can beBt provide the essential conditions requi¬ 
site for the complete combustion of these coals A 
furnace suitable for one class of eoal may however, 
he entirely unsulted for others and a careful study of 
all factots named above Is required, In order to design 
a furnace, which shall be smokeless and economical 
with tbo particular fuel selected for use 

TRADE NOTES AND FORMULAE. 

Varnish lor Securing Transfer Picture* to Bsrtben- 
ware Good*.—13 parts of mastic, white rosin 25 parts, 
Venice turpentine 54 parts sandarac 50 parts, 98-de- 
grte alcohol ICO part*, dissolved at a moderate heat 

Cleansing Medium for Gilded, Broomed, and «■»»*. 
Articles—A mixture of 10 parts burned alum and 30 
parts of soda lye, with 600 parts ot water, with which 
about 7 parts of celluloid varnish la intimately mixed 
This is tbe Bubstsnre of an Austrian patent applies 
tlon 

Production of Pur* Caaeine.—Allow milk to stand 
In a cool place and very carefully remove the cream 
The sklmmod milk Is coagulated In a warm place 
To dettrmino its perfect coagulation, a portion of the 
fluid separated from caselne. Is treated with hydro¬ 
chloric acid, If a precipitate results there la still 
case Ine In solution and about half a p*r cent of hydro¬ 
chloric arid Is added to the entire quantity of coagu 
lntid milk After coagulation Ike thoroughly whipped 
mass Is tiansferred to a pa wr filter the fluid allowed 
to dialn off thoroughly and the caselne remaining on 
the filter washed with rainwater until the water run 
ning off no longer displays a tTace of free acid To 
remove the last residue of fat lcoll the drained caaeine 
which has been tied up In- a cloth In water, spread 
It on blotting paper and allow It to dry in a warm 
place when it will shrivel up Into a horny mass 

Thickening tor Mineral Lubricating CUs —Accord 
lng to Marquardt aluminium nobate makes a thicken 
lug for mineral lubricating oils A 10 per cent solu 
tlon of this substance in mineral lubricating oil pro¬ 
duces a brown, tolerably consistent mass, capable of 
being drawn out In threads and difficult of fusion, and 
known In commerce by the name Of "liquid gelatine 
though containing no trace of gelatine It causes the 
mineral oil to froth when used and clogs the parts of 
tho machine by setting free tho alumina soap, espe¬ 
cially when water la present If such mineral oil la 
shaken up with 95 per cent alcohol and ether carefully 
added to it tbe aluminium aebate la precipitated, first 
lu flakes and then in lamps, but It la redtssolved In an 
excess Tbe ash content of pure mineral oil does not 
exceed 0 068 per cent, soda ljre does not eliminate the 
alumina completely but tbe exact quantity eliminated 
can be accurately determined by the following proceoat 
If heated In a water bath with oonstant stirring di¬ 
luted hydrochloric acid will remove an the alumina, 
soda lye will then abaorb the fatty acids from tbs 
separated mineral oil, and these fatty acids can In their 
turn be precipitated with a mineral acid and thslr 
weight determined Tbe difference between the weight 
of a mineral oil eliminated from the alkaline solution 
by means of a separating funnel and the original 
weight is equivalent to the quantity of fatty gold an¬ 
hydrides and alumina found 
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Mat 14, mO. 


THE PENNSYLVANIA RAILROAD TERMINAL IN 

NEW YORK. 


TllIS iSHIU> of th« q IINUFTf AwHIKAN SlPPIFMrRT 
Is Intend wl to demrllx brl fly what 1. known as the 
New York 1 mini) 1 xt iislm of thi PennMylvanla Rail 
road l he ( i«t!I hI lui| i \ mint v i mudi by u rail 
road company and mi f Mi in at fat r aching lm 
portan e to IndiiHtiy and tc the Iravilii 

T ht \c w > rk I imnel h xt iihI in of tin T ennsylva 
nla Rallioad b gins at llaiilson \ J a few hundred 
yards ast c f \ wark N I It Is at this point that 
through | ass ng r trains fiom a uthun and western 
points ni l > liaiigc their Ht am |cwcr for elec tile lly 
At danism there at trunsf l ilntfoinin foi i>aiuw n 
Rers a at yatd and a yatd for the huge electric loco 
motive a used In the tunnels 

Through trains for New York leave Harrison on 
ratlB noHsirg v i th Id Pm nsvlvanla tiaeks on a 
treniendriiH n r t bri Ig A dotil lc tiack lln on a 
high mbmknunt extendR a roan the manthy Hack 
ensack MeadowR to Oerge ti Mill that high eminence 
which Is a emit lunatic n ef the to ky cllffa extending 
along tin Hudson Riv r At this hill arc found the 
entrance h to the tunnels whl h lead under the North 
Rlvir Into the station In Nc w York and then on to 
1 ong Island (Ity 

Before going on to New Ycrk on the new line run 
nlng noithtnst ft im Han Ison a short trip over to 
Newark on the ptoiosed cl Ctrl line running to Park 
Place Station shows the ft 111 ties whlct the Pe nnsyl 
vanla Is plodding for tapid transit service between 
Newark and N w ^ork lie trie trains are to run 
from Park Place sutl in In Ncwaik to Ilairlson and 
fiom then ei i in I tiltled 111 i to J lsey (Ity 
Track conn cl Ions will bf made will the Hudson and 
Manhattan Rallioal hi that the Ncwaik trnlnH will 
tun direct to th lludHun T tinlnal at C utlandt and 
(hutch Mints In the I wet jart of V w tork city 
I atei It may lx found deniable t iun som of the 
Newark electric Mains Into the New Yoik Station at 

I hlrty third Street by way of Han Ison 

lilt I VNNSYI \ \M\ SI MIIIS 

The Pennsylvania Hiallcm In New Yoik e Ity is most 
advantageously situated the main n(ranee being on 
Beventh Avenue between Thirty first and thirty thlid 
Streets The tracks are to feet he low the stle t HUr 
face and the station la divided Into three HviIh I he 
Seventh Avenue entianre Is for foot passengers only 

II leads to th main walling loom through an arcade 
ll feel long by 4 fe t wide flunked on Iwth sides 
by ahopB and booths At the farther end of the arcade 
are the restauiant lunch rooms and eaW and beyond 
la the general watting reom and eon ourae 

On the first level below the street Is the Htatlon 
proper Hen la the general waiting room the larg 


the main baggage room with 4 r 0 feet of frontago Is 
legated This is for the use of the transfer wagons 
and rovers the full area occupied by the arcade and 
restaurants on the plane above Baggage Is delivered 
and taken away tluough a aiiee lal subway From thu 
baggage room trunks are delivered to the tracks below 



o. si w TORK 

by motor trucks and elevators Motor cabs will also 
be stationed on this level 

Parallel tq and eounertlng with !h« main waiting 
room by a wide II otoughfare Im the com ounce a eov 
creel assembling plaei over 20u fiel wide extending 
the entile width of the station and under the adjoin 
Ing stieels An Idea of the width of this concourse 
is kalnid by a eompailson of It with the lobby of the 
Jersey (Ity Main shed which Is narrower by twenty 
live feet This Is the vestibule to tbu tracks stairs 
descend fiom it to each of the train platforms on tlm 
track Kiel Tht concourse and adjacent areas are 
open to the tracks furmlng a courtyard 340 feet wide 
bv 210 feet broad roofed bj a lofty train shed of Iron 
and glass In addition to the entrances to the con 
course from I he waiting room there are also direct 
approaches from the stieets 


Railroad Into this part of the station trains will 
iun from all points on long Island by way of tha 
Hast River tunnels Ample entrances and exits sre 
piovlded so that this traffic can be handled independ 
cntly 

The third level for the passenger Is the train plat 
form about thirty six feet below the surface of the 
Htreet This level is so gradually reached that tho 
descent is scarcely noticeable 

The stone woik of the station Inclcming some eight 
Biros of ground was completed on July list 1909 
To Inclose this vast area has necessitated the building 
of exteilor walls aggregating 2 4T8 feet—nearly half 
a milt in length and has required 490 000 cubic foot 
of pink granite In addition thole have been utilised 
Inside the onconiie 60 000 cubic foet of stone A 
total of n ton cubic feet of granite has thus been 
ntttl/ed In the construction and ornamentation of this 
building It took 1 140 freight cats to transport these 
4" 000 tons of stone from Milford Mass 

In addition to the granite the construction of this 
building has called foi the use of 2" 000 tons of Bteel 
There have also been set In place some IB000000 
brhka weighing a total of 48000 tons The flrat stone 
of th< niasouty work on (he building was laid June 
Ifth 1 SOS the rntlre masonry was thus completed in 
approximately thirteen months aftor the work was 
begun 

Built aftn the Homan Doric stylo of architecture 
the building cove is Mu entire atca bounded by Sev 
einth and Klghth Avenues and Thirty flrat and Thirty 
third Streets The depth of th proputy on both 
streets Is 719 feet 11% Im hes and the length of the 
building is 7H8 feet ) Inches thus allowing tor extra 
wide sidewalks on both avenues The walls extend 
for 430 feet f Inches from Thtity Hi si Btieet to Thirty 
third Street the Seventh Avenue raradc signalizing 
the main entranee 

In designing the exterior cf th building Messrs 
MeKIm Mead ft White the aiehlte Is welt at pains 
90 embody two M as To ex| re hh Hi ho far as wan prae 
Doable with the unusual eondillem of tracks far be 
low the street surface and In spite of the absmie of 
the conventional train Hhed the exterloi design of a 
great railway station In a generally accepted form 
and also to give to the hulldlng the character if a 
monumental gateway and entrance to a gnat met ap 
oils 

Apart from those two Ideas I he plan of the statl n 
was designed to give the gieatest nnmbei of linis of 
circulation The structure Is irally a monumental 
bridge ovei the tracks with enframes to the streets 
on the main axes and on all font sides In this re 
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THE PFNNBYI VANIA RATI ROAD TERMINAL, IN NEW YORK, 


e at In the world 2'7 bv 103 feet Within Its walls are 
located the ticket offices and baggage checking win 
dnws all so arranged that a iwssengtr may proceed 
from one to tho other with a minimum amount of ex 
e rtlon and without retracing his steps Adjoining the 
general waiting room on the west are two subsidiary 
waiting rooms 58 by 100 feet for men and women 
provided with oeats tnd opening into retiring rooms 
On the same level with the general waiting room 


Auxiliary to the main concourse and located between 
It and the tracks Is a sub concourse sixty feet wide 
which will be used for exit purposes only This exit 
cone ourae Is eighteen feet above the tracks but Is 
t connected with the track level by two stairways and 
one elevator from each platform From It ample 
staircases and Inclines lead directly to-the street 
The northern side of the station extending along 
Thirty third Street is assigned to the Long Island 


spect this building is unique among the railroad sta¬ 
tions of the world, affording the maximum amount of 
entrance and exit facilities possible 
The Seventh Avenue facade is composed principally 
of a Roman Doric colonnade, double at the carriage 
entrances at the street ends and at tbs main front 
aotemneftfer pedestrians la the,ceni*r. each at toe col 
mans being 4 feet 6 Inches In diameter and IS 
feat high- Above the central ookmnade is an eatable* 
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turA surmounted by a dork with a dial t feet In dlant of a alanriard New York t ity iiicct fronted by double lmdtH marking < utron h to tb*> concourse 

•tar Th< center of this clock la on the axial line of column* and lrdltmnte Thi ftouluL'a on Ibuiy first The Mghtli Av uu ti i tu,, is Heated on the |)it 

Thirty second Street and 61 feet abo\c the sidewalk and Thirty third Sti ta are amillar Ihc walls of th of pilastc r*e ex it toi tl i it inches which w 

Thla Seventh Avenue facade watt conceived espe- exterior of the ferriage drlv a ait of pilaster treat broken bv lolumna n t m iN of three aim 8 to 

dally to express In largest possible fashion a monu ment for a dUtance of some -'79 fe t mark another spaeiime eutiai ti the main floor of 

mental gateway It may be compami In a greatly Midway along the aides of the building slgnall/l ig thi eemee.uiae 

magnified manner to the Brandenburg Uata la Ber* the entrances on Thirty first and Thirty thlid Bluets One of the dial n tlvt featm s ef this buldlnt, la the 



Bint »ejo vtow showing the uel sra, *,0tO t I y HUD feot «hl b «M weerrsl d to adepth erf Wftwt, eweewslteit i g Ut rt i ■ fS.a (WMnllr )v I. of mstcuha. 


ACMSH or VAItlAMI, LAND IN Tin HFART OF NVW TOEK IAIO WAATV rOS Tlir NrW M-CXHia VANIA HA II SO All STATION 

THE PENNSY1 VANTA RAILROAD TRRMINAI IN NP W YORK 

lln through which passes so much of the traffic- of that are series of columns of the same dimensions as those waiting room which extends from Thirty first to 

cJt P on the Seventh and Eighth Avenue facades for a dls Tlility third Streets Its walls parallel to Seventh and 

Tha main body of the building approximates In tance of 117 feet Above these colonnades are also Hghtb Avenues for a distance of d!4 feet 4 Inches 

height the Bourse of Paris, reaching 76 feet above the sculptured groups supporting largo ornamental (locks The height of this room Is ICO feet and, Its width 108 

•treat level with entrances through each of the two For »6 feet beyond there art Interrupted colonnades ftet 8 Inches The walla of tho watting room above 

inters of the Station on Seventh Avenue there are after which the walls are of pilaster treatment to the main body of the building contain on ea h side 

6»nrtft|s drives, each about 68 feet wide, or the width Eighth Avenue with the exception of 45-foot colon- three semi-circular windows of a radius of >8 feat 
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-I li Iim h IH I tt 8 Inches wide at the base There 
Is uIm null dow of like sire at each end of thf wait¬ 
ing »in & 

Tl llKtlil d d sign of the interior of the general 
wsltli k i m while fully adapted to modern Ideas 
w in h ikk hi d by the great halls and basilicas of 
11 m «u h as tin baths of (nine alia Titus and Dio 
let i ui and the baallha of (oustantlm whhh are per 
ham the grentest <xani[hs In history of large roofed 
In areaB triadd In a monum ntnl manner 


neera who had charge of the construction of the New 
York Tunnel Extension 
Area (Tenth Avenue to normal tun 
nal section east of Seventh Ave¬ 
nue) tt acres 

length of trackage 16 miles 

Number of standing tracks at its 
tlon SI 

Length of platforms adjacont to pas 
aenger trains SI,COO feet 


Total exiavatlon required 8 000 000 cu yds 

Length of retaining walla 7 800 feet 

Number of lineal feet of streets and 
avenues carried on bridging 4 400 or an 

area of about 8 acres 
Dimensions of passenger station 
building 784 feet long 430 feet 
wide average height above street 
69 feet maximum height above 
street IBS feet 



ThU view shows the point when C tonne! mepw ever B near ttw Long Island portal. 

'!»» lOOKinu WHIT AT mtNSTIVA'IU BAll SO ad TL JINKS AS rilST NPAB THB StmrAlK III LOHO ISLAND CTTY 
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NUul Hu fncidch of th station were intended to 
kiikk el Hu innmlng hunctir of these ancient Ro¬ 
man tnniliN nnd Imllm I he Impression Intended to 
I nmdi ii| on the lnvinnn approaching the station In 
full view if ihi ixtirlnr of the gmeral waiting room 
with Its hugi si mliIrmlar windows Is that of one of 
Ih I HillnR railway stations of thi world 

In ndilttlon to this description of the architectural 
features or the station and of Its interior arrange¬ 
ment them statistics have been supplied by the engi- 


Number of passenger platforms 11 

Highest point of tracks—below sea 
level (M H W ) 9 feet 

Number of baggage and express 
lifts U 

Length of baggage expreas tracking 
and pipe subways 6100 feet 

Weight of street bridging steel 83,600 tows 

Weight of station building steel 87,000 toaa 

Weight of steel la service bmlldlnd • 3,417 tea# 


Dimensions of main waiting room 
377 feet long, 103 feet wide 160 
feet high 

Dimensions of concourse 340 feet 
long, 310 feet wide 
Concrete required for retaining walls 
foundations street bridging sad 
•uVstractores 190.000 on. yds 

Loading par square foot on avenue 


bridgtaf 
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Maximum loading per sq are foot on 
bridging east of Seventh Avenue ft tons 

Number of columns supporting sU 
tlon building 660 

Greatest weight on one column 1 8B8 tons 

Number of buildings removed on 
terminal area about 600 

Dimensions of service power plant In 
Thirty first street 100 feet z 100 foot 

Boiler caiacity of service tower 
plant (ultimate) 5 000 H P 

Number of electric lights in terms 
of 10 candle power lamps and in 
closed arc lamps in passenger sta¬ 
tion building Arc 683 incandes¬ 
cent 210G1 about 80 000 


gle track mllos) 68nll-s 

Le igth of lai d tu nel» (single track 
miles) 0 8 miles 

Length of run Bergen Portal to 
Long Island Portal 6 8 miles 

Total length of track In tunnels ex 
elusive of yard tra ka In station 16 f n lies 

Length of n i Harrison to Terminal 
Station 8 6 miles 

Length of run Jamaica to Tern Inal 
Station 11 8r miles 

When the two tracks emerge from tl e tubes und r 
the Hudsoi and reach the entrance to the station yards 
at Tenth Avenue they begin to st read out From 
Ninth Avenue and extending Into the station the nun 
her grows from two to twenty-one There Is a red c 


twe n Thirtythlr 1 n d Til yf rtl S roots s of 
F rat Avei e Fron hl« t h nder rlv r b# 
four la n nil r extend u 1 6as Rlv r o l»ng 

Ula d City a d Sun yal Y rd 1 t r nln a of tl 
tu nel extension 

Sunnyslle Yard Is to the \ w Y k imi v m t 
what the W st PhlladeU 1 la b u ft I ii o I 
Phlladelihta t rmlnal n tl r y a h 

Jera y City station T n ya n n r 

g f stores s h as tl o fo ng 

tral s around a loop 11 k In o 

leaning yard at on 1 a d I art ng f n 
end tl s t rnlng th n m ra a 1 lit,) 
ne esstty for sw 11 g 1 aggug srs a d h1 g urn 
to on osite nds f the trains a 1 th t dr of 
blnatlo cars seiarat ly Tl a rmge ks 



On Um left la tecs Um trick-oorvnd ooacKU top o< uw taopkle* Unix dotted no. rtow poe Uob of conpMtd portion* of toe o he to* «d to (bow shown n counoof on* oc n 
VIEW LpOKIAO FAST FBOtf T If SAMS FOIST SUNATSIDC TABO A II F THTAHCK 
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Maximum capacity of all tunnels In 
twins per hour 144 

*oro*s capacity of station yard 
tf»ck« INm 

Proposed initial dally service of 
fu train* m 

ftMw* daily setvtoe of 

L. L R. R trains m 1000 truths 


tlpn in the number of tracks leading out of the station 
yard to the east to a total of four for the main line 
passing under the city and thence under the East 
River to the Sunnyslde Yard on Long Island 
from the station twin tunnels giving four tracks In 
all traverse a section of New York dty second In Im 
portaace only to the financial district and one that 
includes the larger hotels retail shops and theaters 
and many residences The Manhattan Cross town Tun 
m)s and at tbs river shaft Is situated la the block bo¬ 


on different levels makes provlsl n for r m v 
menta without grade rowtigu at 1 I it * 
ference with high si ed traffic 

Sunnyslde Yard la 6 600 feet loi g a 1 f wide 
embracing some 163 acres of lan 1 I h 7 

miles of track which 1 ave i na f 1 as 
Then ts additional ai a « for at dl g he r ka* 
of the yard to ] rovld for no a h a d g uo 

whenever It la requlr d 

From Sunnyslde Yard th re are tra ks l adl g to 
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the New \ tk Conneeting Railroad the Hina of which freight transfer yard It ia also the moat eoroplPtely up thi (Cant River to the New York New Haven A 

will f mi a tm <tlou with the New York Ni w Iliven * tquipped yard foi the. rapid and eeonomic handling Hartford Railroads Port Morris station Inter when 

Hartford Railroad at Port Moms New York Thi of freight Prom Greenville the cars are transported the New York (onnettlng Railroad Is constructed 

e onu link Railroad will ttoas the Past Rlur by the by floats and delivered to the great piers of the rlty freight will be floated to Bay Ridge and run over Long 

Hell (late Hildge over Wards tnd Randalls Islands Freight destined to Brooklyn or to other points on Island tracks to the Connecting Railroad and thence 

In onn ctlon with its impre ve me nt In and around long Island la ftuated auoes the bay from Greenville to the mainland where eonnectlon is made with the 

New toik < Ity the Pennsylvania Railroad Company to Bay Ridgi on I hr upixwlte shore of Long Island New York New Haven A Hartford Railroad system 

hiB constructed at Greenville N J an extensive Freight for New England and eastern points Is floated foi Boston and New Bngland points 



(OKcotuwB or thv mew toss nuiuu mwow 
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One «f the mart Important feature* of the Pennsyl 
Tunis Railroad a New York Tunnel ICx tension I* It* re 
lation to the long I aland Railroad—a subsidiary line 
of the Penttsvlvania and the only other road that will 
operate trains Into the New York pawn nger station 
It Is estimated that forty minutes will be saved bo 
tween Long Island points and New York city by the 
operation of trains through the Bast River tunnels Into 
the Pennsylvania station at Thirty third Street and 
Seventh Avenue 

In addition to the many millions the Pennsylvania 
Railroad has spent and Is spendlug for iht four tun 
nels under the Bast River and the vast station and 
terminal In Manhattan by which all Lour Island will 
benefit the Long Island Railroad is Increasing Its own 


facilities In all dlrec (ions to tak« care of the present 
large traffic and the larger trgffle which will come upon 
the completion of the tunnels To accomplish this 
will necessitate an expenditure on the part of tin 
Long Island Railroad of more than thtity million dot 
tars 

The population Included within a circle of 19 railis 
radius with City Hall Manhattan as the center In 
1890 waa 9 12b 998 In 1900 it was 4 012199 and live 
years later It was * 404 638 an increase In ten years 
of 38 per cont In 1913 it Is estimated that the popula 
tlon of this territory will approximate six million 
people and in 1920 eight million people 

Railroads on the western bank of the Hudson Riv r 
opposite New York city carried In 1896 nearly '9 000 


000 people In IS +0 thev carried oxer 72000000 in 
1X96 more than 04 000 non ind In 1 mb about 140 000 
000 people 

These staitllnK flpii h we t eusldeied when the 
I tuntfvlxanla Railroad was out mplutliig entering 
New York ity It was x Id e I it at e ue e t the great 
cst transportation imhlcms In llstciy was rapidly 
e solving and It was only lx c|in k aetkn that the 
lullroadu could prei tr U lilt a h t) cupi with it 

With the tiaffle In and o it of N w leik city grow 
Ingas It hts groan In th | uhI faeutj y era th situ 
atlon confirming the mui at, m ut of the luilital was 
whethei th e| luutltv ef this traffic was s ich as to 
warrant any hei methed of tiunstiortatlon than fer 
ries for roustig the \ nth and Last Rivers and 
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adding coiniii ill lull huh pul additional HTr lute u miiih iinniiitcd to i this puipon. ih tin re foi i mnn the bul tin point la whAt exactly will lx tho oxtent of 

and «< hive ili< td) r< m In d In Uili eoiiiitiv i elm inipuiUnt than theli slr» provided they Ih« of mu h Hun dlsibllity under real conditions Tho experl- 

plan imm of _i .on torn, whth in Am.ii n luitl.sliipH inllbu that a single diot can disable the advcisary nmilH tanlid out against tin old battleship ‘Hero 

nr t.twn tins an In «out« ini Union rb situatlm la A single 1 .|h uncle i sli 11 will wreck a elratroyerie ure upoitid to have shown that Arc fontjol stations 

un If roii lu tli waiH of i ill h whl. h n iiiHlmallj iIIh engine hhiiii and n llmli shell accurately pland bf hii not llk> ly to huivIvl after the first few minutes 

Hub Hu ioiniiitrt 1 il wotld iiiul will h If tiny ih not Imm wind nud walei would In all piobabl’lty sink of hii engagement and If thlH Ik tin cose firing would 

min tint tu nioit of tin iimp. tltoen hi only end'd bn As Ih tITeeff\. rangt of tilt torpido Is lnt leased become nidipt ndent and phc h Run h i rew would have 

bv an iK)i> unnt tu limit i>ri«• h It Is too mu li tn x tin. hl/< of tin aulltoip do gun mimt go tip also so to iclv upon its own tudgment 1 uder such (ondltlons 

nut In vlt w of tin non iuium of tlfmlH In thisdli.r hh to In ttinally efruleve agslnst destinycrs at the sonic itturaty of flr« due to the absence of hre con 

II n In the past Hi it mv nisii in tit ih possible tnwuicl lotigi i langes blit It It im to ste that tin smallc t lnd would bt loht but it docs not appear likely that 

limitation o] niuitiiiit ut-t t It li i in i h pui to nl/t of tin Min which Ih suit ibh foi the work thi griitir ant cun gun would Interfere with anot he r h ac curacy 

Hhwl cn mi ml) is will Ih tin mimlx r of instllnmt which can Ik found No cun cun tiad tho abaoiblng narrative by CaptalD 

We tin n to tin ml I linliii of III Dll ulnmiglit mi mount lug It in a osml of given dlttu nslonn SeiiicnciA nl the biitllc ot Tsushima without being 
cIikIkii mil hi ns >sii W Mil im Whit i. min kid It Hum an coiihltlc tat Ions mciie ot lens outside the struck by the undoubted havoc which the 6 Inch guns 

Ih uRtciniHhliit. tint my icinnld lath meet pown hum of «ontiu»< isv lint th effiiacy and th« desli of the Japanese vewn Is iausi d and tliu fac t that sine e 

except outKilc i in tins i c>ti\tm c cl ts ti tit value nhllltv ot mounting guns lute rnudlnte Iti sl/c between the wsr the Ja|tan< sc thembcl\<s liavc laid down bat 

ot a |h»wc trul s mid in nniaiiuiii V illslim tl m must thi anil lot pc do and the nmln armnnu nt U a cjui htlou IIchIiIihc with i>owi rful minniHiy artnamc nts shows 

h drawn lictwc n l|. mnnll i gun in li at th IJ on whl h opinion Is tciv shaiplv divide tl In this iouu Dial Ihiy appriclitcd Hu pait which these guns 

pound, i ot I file li which un only .xpcctcd to h of tiy tluugli as wi h tve stated oth* i navies scent to played Adntlial Haeon lu his icply, tudeavorod to 
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f i i tgatutl inti d itta k vttcl tli m ititdary 
aim mi. til piipn win li si i li 11\ spi iking should 
•uhia** any kitilh of i'll! i b tw ii tlu mi tin nrma 
t>n nl iiiiii th. chilli weapon Si nt p.opli lint, .d 
i ciuhtdi t ih t* lm It tu in ul nl uttltoipuln gun 
tin ugh it would I aluuiht ns i mat. to cl h iIIm a 
slidgc hiiliini i is tin Id tl n 11uni nt foi ua king 
t ut 1 in pi do nt lu ks i i i l n ul in lli op. n whi u 
thi ussii uttukid li s mil tm ii u iin tut guns 

on thi toijHilo boat ii d stioiu ml s it Is it the 
end of an engagi tm nl against a pirn tie elh dlsahltd 
chip Hu van mndi unde i eciv i ofduktn hot Homi 
citlu i fnxoiabli sircui mil to lu ilfi Dm tin attack 
inn t Ih Riulili ii and tin vpt ■ t d To in. <1 mi h un 
attack nndi i Hum conditions volume uml mpldltv of 
Ale l uhi i than slit ngtli or IndlvIdmil hits Is issinttil, 
foi It Ih tali Is cirl&ln that much of tlu shooting will, 
exon with the buhtiatuid gunners, be wide of tho 
mark under sucb adverse conditions The number of 


c ntedaln no doubts at all on the subject Thi ii asons 
which Admlial llucon gives against th» mcondary 
Bimauient are two in number The first Is that theso 
guns tend to reduce the accuracy of file of the heavier 
guns and (he second that the weight and therefore 
the extra tonnage that the Installation demand* eould 
la bettor devoted to other punwses He also stated 
that Ihev eould not bo mounted without restricting the 
Ate of the heavy guns but this argument was demol 
t«hed by Sir William, who pointed out that In some 
American ships eight large guns had been employed 
with a powerful seeonelary armament free from the 
defect which Admiral Bacon said must accompany It 
As to the question of Art control It does not require 
Hn t xpert to appret lab Admiral Thxrou's point as to 
the dlfllmlty nf correcting the fire of different calibers 
of guns with varying rapidity of fire and varying ex¬ 
ternal ballistic*. Tho matter la no doubt of Import¬ 
ance with respect to gunnery return and target pm* 


dlMount the lihson of TvuShtma by tho arguments 
that this battle was fought with old typo ships and 
fh-xt gunnery had enormously Improved sime that 
date Prom a less powerful advocate than Admiral 
Baton the He arguments would appear entirely lnt on 
eI iihIvc Wi must assume equality of type of ship on 
elthei side and wbat was true of battleships of tho 
Royal Soveitlgn and “Majestic" ero should be true 
uiuteifls mwfnnitts of vessels of the “Dieadnought" era 
This argument based on improvement of gunnery also 
ha* little we tght unless we assume that the lire con¬ 
trol remains undamaged, and so gives the slnglo- 
caltber ah Ip the advantage Another point, which es¬ 
caped notice at the meeting, Is the fart that larger 
guns have a milch shorter life than the smaller The 
longer a derisive ad ton U deferred tn a naval war 
the more Important relatively beooxpes the secondary 
armament a* the; Ug iu* become badly worn and *o 
taracy of ahooUaf fall* oft more rapidly tkm ip th* 
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case of tbe smaller guns This point In biought out in 
Captain Bemenoffs book and no doubt In a measure 
accounts for the large proportionate effect produced 
by the Japanese 6imh guns The, question of sec 
ondaty armament Is as Sh William said a vital one, 
and In view of the di elded (ourse taken by other 
navies should be Gainfully reconsidered—The Engi¬ 
neer 

SIB J. J. THOMSON ON GOLF BALLS 

In a recent lecture at the Royal Institution Sir J J 
Thomson discussed the Dynamics of a Golf Ball In 
which he said that various explanations of the bchav 
lor of golf balls had been put forward and if all ot 
these were sound his lecture should be exceptionally 
Interesting fo. he would have to enunciate a new 
theory of dmimlce It some times seemed that tbe 
butter the golfct tho worse his dynamics if the eon 


sides of a cylinder rotating in tho blast from a blow or 
By employing golf balls In place of the cylinder he was 
also able to allow the effects of smooth and tough aur 
faces the diffe re nee of pre ssuro with the latter be lug 
distinctly the larger A ball with undei spin tended 
to rlBe according to the law and If ita speed ot travel 
and speed of rotation were both considerable It might 
pursue a course doubling on Itself In a loop though 
such a phenomenon might not be eomrrftmly obseivrd 
on a golf links The production of a path with a kink 
in It would be facilitated by using a light ball anil 
with the aid of a gSB balloon In whle h tbe we lght was 
largely induced the effects of apln In producing paths 
of this kind could be readily exhibited 

Aftei explaining why the effects of slicing and pull 
Ing manifested themselves most strongly toward th 
end of the flight as was a mattei of common xiarl 
enre the lecturer applied hla laws to tho question 


and other games and b thought it was a pity Heat 
the cnihuaiohin of 1 nglish Imjjs foi games merely as 
games was not utilized in onl i to rouso in them au 
Interest In scientific matters —English Mechanic and 
World of Science 

SOME CURIOUS PHASFS OF CHINESE 
journalism 

Tin (elestlal Vinpiii whi h Is the i al raellc of 
oui journalism and whose old bt newspaper the Pa 
kbit, t.a/ette cele hr it tel Its on tliouHindth nnnlver 
saiv a short time ago was op tied only quite le e ntly 
to mode in Journalist? In a late nuuibti of th lie vue 
the mandarin 1 y t hat Pc gossips alwut the many e url 
ous ii suits of th s tilde n vepnlntanee of the wcaicts 
of th ii with the modes f Mi |t s nt peilndleal 
iribs It must not Is bill | > el Unit th < hint si n 
„aiel tin newspaper with lilt i lug alteutlun lathet 
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Verse were the ease every confidence might be felt 
In the results he had to bring forward If the ball was 
In the exceptional position of having no spin It moved 
forward without deviating to the right or the left It 
it had spin ita course was more erratic, yet ita move¬ 
ments were the result of a commonplace mud prosaic 
law, which was its only secret so far as the broad 
effects were concerned- he would not say the minutia 
-that it always tried to follow its own nose Ptoc tieal 
ly tbe complete explanation was given by Newton who 
pointed out that tbs pressure was greatest on that side 
of a tennis ball at which ths forward and the rotary 
motions conspired together, hence the reaction of the 
air was greater on that side and the hall was poshed 
In the direction In which it fOltowod its own nose 
To demonstrate this difference of pressure the lee- 
tarsr showed an experiment which consisted in pine- 
Wp tuhoa, cmmBott d to * m aoorastor, at opposite 


How a player should proceed In order to get a long 
eirry in a croaa wind’ If the wind were from left to 
right, then the point of pressure would be behind the 
sliced ball and slicing would help Its flight On ihc 
other hand, the pleasure would be In the from or a 
pulled ball wblth In eonsequence would be re (aided 
Hence theory indicated (bat to get a long tarry In a 
cross wind from left to right the ball ahonld be driven 
Into the wind but slightly sliced Hts own control 
over fals (dab was not sufflctaatly certain to enable 
him to test this rule, but some of his filends bad 
found it to be sound Finally using what he dear rlbed 
as an electric golf links he showed the enalogy be 
tween the behavior of the cathode rays In a vacuum 
tube and the flight of a golf ball the spin round any 
axis being imparted to the clet trilled parllr’es by 
moans of a magnet By way of moral he imtnied out 
that much science wag connected with *olt, cricket, 


tiny show the llvetliat Interest for nil political eventu 
and news om need only to vital out if tht iium r 
ms little ttabousia to dimovci 111 Insatiable dealt 
for gossip that nstdis In the Sona if tin Middlt King 
dom Hi* uonun too shan Ibis curiosity with un 
nilatakabk Insistence nnd tin launch uh i very*her 
In tht I'tnplre precisely iim In tht 'Wist arc a virl 
tabli living newspaper Thi niwqinma which liavi 
U*n developed since tbe ytar lOno and are IsMied 
for thi great bulk of thi iiopulatton art published In 
a moBt various manmr Some of them maki mrsorv 
nuntlon of almost everything so to spesk others d 
voti themselves espttlallv to trade agilcnltiiie a | 
erne oi religion A satiricnl pi*as Is al o In t ry keen 
vogue hwarms with meriv caileatuiis that lllumtn 
the caustic criticism with which It describes Ibe con 
duet of tht government ai el wl'h tuncllcsn eandoi pic 
tores th* daily llt« of the lndlvldc. offl lal prods 





















with i tantallrlng finger all klndH of applicants and 
camlltlnti h who aro so king to pass elimination Hdl 
(uIih tin primitive mode* of traffic 01 any othi r anti 
ipiatid dev lie 

Ah la well known thin in h wn cllffiunt Htylea 
In t him hi llti rature the nnlliiui Htyh tin lit* t iry 
Btyl* the flowery or iligaut htyli tin oidlnary style 
tho Beni I litu ary hi ml ordinary atyli the ramlllar 
atylc and tht epistolary Htyli 

Naturally the niwspapciH an wilttm In thi ordl 
nary Htyli and maki uw of tin in w alihabitli iharai 
tire which hare bun Hulmlltntnl hy tin gnvtrummt 
for tin old aud i unils rtmnii iharai lire and havi lain 
liarnid with i ifict ia>u by tin pom iIishih Hut It 
dot h not Hulfiu that a unit Hat of niWHpapira bo 
publlahid Hu radii imibt nndi reland thi in too and 
In thin napi I a unmt i inbai rasHlng gup aonn hIiowkI 
It hi If lor UiIh reason Hoctitlia hare lam fininid 
which provlili frn popular In tun a In towna ami vll 
lagiH whlih havi thi noli pinpoac of explaining tin 
contintH of tin niwHjuptiH 

Thi louiuion man In ( I lna huH nally not tin faint 
iat Idm of what Ih hi nnt by tin pn lltnluarv paillu 
mint will h 111 kov rum nt li la iimtullid And 
win tin i |ai|iulur i dm alIon Ih la nt Mini nnuli by hu h 
It 11 ill * h Ih i|Ui Htli nahl fur In tluui uni of thi things 
for liiHtBim thut rum moHt frequently Ih tin ox 
plnnnllon why tin tnimbira of Imruptan parltaim uta 
alt uk om anothir with tin Ir AhIh anil lapse ho oftin 
Into Hlnillai inlwomlmt 

In thi nn mil Inn tin gnvi rnmi nt Is i miHtantty i mil 
ting mw InwH whlih regard tin | ri hh It Ih i apt dally 
anxtoiiH about thi uhi inaili of old nc wupma re Ah 
all tin dial u tore of tin liitlvi wrlpl and i m rytlilm, 
printed arc lonmirutid to thi halnis of antlipilty any 
mu inaili of old m wH|ia|a re for profatn purponeH 
would la a piofounil aln (hit would Htirtly atti ut r« 
ImtliHH iiilHfoitun It Ih tin popular ldlif Indiid 
that unyrim who dos int* m anything ptlnled Ih noon 1 
or Inti r alilikin with hi I lid in hh Th t fou to HUtlhfy 
tin dally mid of varlouH loninion wrnppire anil tun 
natilH a ilnai thick pap« i of atiaw Ih madi uny 
whin Tin government ixpllrltly forblda among 
otlur things thi um of mw-qinpot to fortify tin boIih 
of uamlnlH and hIioi h I hi IiiIhihi aw colon 1 o di grad 
tug am tiling (hat Ih ptlntiil Ih Ih at < x| lain d liv thi 
fait that a certain iI bhh of Fo-i rl<Hts mnni lliioiigh 
towna vIllnMt and struts to Rather with devout cant 


i very vlslbli w rep of uiwspAinr ho that ll may not 
bi Hollid by anything obnoxloua All HUih paper Is 
thin tak n lx run thi images of the obi saints and 
with uiiuioiiy Ih burnt d In tlulr honor 

THE SYSTEM Of THE UNIVERSE 

Uy Olio Hoiiwann 

Mmiikm \tk ianh are umially regarded aa char and 
hoIm r thlnkera but Homi or thi mm who havi hem 
Rlftid with tin moat tuarveloua powir of mnthimatl 


ih not surprising, notwithstanding the grand eon cop 
lions whlih formed the basis of tho work Tho world 
has muvid since I anibert s time and hla philosophy 
appears to ua now one hundred and fifty yean later, 
Htrangi and peculiar 

Lamia rt assumed that tbo universe was created for 
the purpose of being inhabited Hence. It most bo 
filled as thickly as possible with habitable bodies 
The Role function of the sun Is to maintain life on 
the planota Lambert felt that the seven planets then 
known were Inadequate for his thiory and he filled 



eal analysis have not lain fin from th di frits and 
vagiu li h of (ommon mortals Niwton was ixtremely 
(tillable 1 Hplurt was inordlnn'i ly vain Mouse the 
Invi ntui of dimrlptlvi geometry was veiy forgetful 
and absint mlndid Them nun however were not 
fantlful dreatmre and few srnh art found among 
gr at m ithi rnatli Ihiis One of thi si fi w waa Johann 
11 Inrtih Iambi it thi tire) man who endmvorid to 
loiiHlruit a systun ol tho unlvuse In lambcitH 
tlmi a hi sinning of tbi selcnet of eiliatlal me chan 
li a had bun nmde Om of hla lonUmpoiartiH was 
laplat tin authoi of tbit fundamental work the 
MCianlqiu <Al* h!« mother was I asi ingp and the 
fault of tin hi two fcreat min Hulrequintly obscured 
that of I ambet t who wan th* son or n tailor of 
Muhlhausen In AIhhi lamb its (nsmologlcal let 
tire on the SyHlnn of th Inlvitsi om i gtcatly 
admired, are now almost completely torgottan, and th 


span with eomets asstrtlng that thtru wore 3 600 
* omits within tin oiblt of Baluin (Aa a matter of 
fait there are hi viral millions) All of these com 
its notwithstanding the great eeiintrtilty of their 
oibltR whlih carry them from the lntenaely hot vl 
dnlty of the sun to thi told dcpthB of apace aro, 
according to IjihiIh rts theoiy the scat of manifold 
and intelllgint lift Lamberts exubirant fancy waa 
not (onfltud to the solar system As the plamts with 
their sati lilies form a system of the first ordir the 
sun with Ita planets and comets a system of the sic 
ond order Lambert assumi d that svahms of a third 
fourth and fifth order existed A system of the third 
order would he forrotd by our huh and a number of 
similar aims revolving round a tentral sun of vaut 
dimensions A system of tin fourth order would bi 
formed by a similar combination of systems of thi 
third order lambent assumed the Milky Way to hi 



such a system of the fourth order but other Milky 
Ways may exist, the nebuln for example which may 
be combined Into a system of tho fifth ordir And so 
on art infinitum Here Iamtart entered upon ground 
which m ither Lsiplace nor idigrange had ventutid to 
trend Both of thine great nun remained on the firm 
basis of mathemath al analysis while 1 ambi rt s hy 
pothisea aro the produit of an unrestrained lmaglna 
tlon The recently deceased Ameilean astronomer 
Newcomb trllli Iihb poor 1 anibert rathir too sivnoly 
In assirting that Lamboits theories are entirely des 
tltute of scientific foundation For centurion indud 
It appeared as If all the labor and acumen *mployid 
In the construction of systems of the universe were, 
necessarily wasted Within the last few years bow 
ever home progress ha# been made In this field 
Wo now know that there is no contral sun In I«m 
berta smst It U very probable Indeed that an 
accumulation of matter sufficiently vast to repnsint 
thp tentral sun of a star cluster is physically Inipos 
slblt Assuming that the proportions of our solar sys¬ 
tem are icpuatod In such a cluster the untral sun 
would be large enough to fill the orbit of the earth 
and If Its density were equal to that of our sun the 
piessure at the lentir or this huge ball would be 
sufficient to crush tho atoms themselves Sirius 
which Kant regarded as such a central Bun and Aliy 
one, wbltb Maedler assumed to represent a center of 
Attraction are masses of the order of magnitude 
Of our own sun It should bo observed how 
over that Maedler regarded Ah yone merely as 
• star situated near the center of the system, 
and not as a body whose attraction deter 
mines the movements of the system Such an empty 
water of attrarilon la yet unknown to us, although 
we know that (he center of attraction may be a 
mathematical point Instead of a body of vast mass 
.Lambert himself believed In a dark central sun 
In his time the great nebula In Orion was discovered, 
and Lambert regarded this nebula as a continuous 
body luminous only la spots Let us now examine 
the nature of Lambert's system with the omission 
of the central suns We can also safely exclude from 
consideration tho systems of the fifth order, consist¬ 
ing of s number of Milky Ways revolving about a 
common center of attraction It la possible that other 
systems analogous to our Milky Way exist and re¬ 
volve round each other It waa onoe believed that 
certain nebula, which could not be reebtved Into sepa¬ 
rate stare by tbs most powerful Uleeoope then tn ass¬ 
istance, repre s en ted such systems Om o t them waa 
the nebula hi Andromeda, Now. however, the preva¬ 
lent view Is that all tbo nebula belong to our mm 
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tw 30,000 light yaara, a magnitude of which It la 
alnply Unpoaalbla to form any conception Gore in 
ftra from certain oheervattona that the neareet oxter 
nal Milky Way muat be at leaat ao dlatant that Ita 
light would occupy 100 million yean In coming to ua 
Heme even If the light could penetrate the great die- 
tance between the two ayatema which la not certain 
no human eye could ever perceive a ray coming from 
three Inconceivable dlatancea 
Hence we may confine our attention to the ayatem 
of tho fourth order the Milky Way which wo aee as 
a brilliant arch spanning the heaven* it la generally 
assumed that this appearance of the Milky Way 1 h 
the result of perspective and la du. to the fret that 
we are situated near the center of the system which 
has the form of a double convex lona so that the 
stars at the edge of the lens appear more closely ag 
gregated than the others and produce the appearance 
of a ring This theory waa founded by Wright In 
the middle of the eighteenth century and It agrees 
with the views of Kant Lambert and Horae hel but 
apart from the perspective origin of the apparent 
form of the Milky Way the Investigations made by 
various astronomers concerning the distribution of 
the stars bare shown that tbe Milky Way forms an 
organic whole with tbe myriads of fixed stars star 
dusters and nebulae The density of aggregation of 
the stars increases with their approximation to the 
plane of the Milky Way but most of the nebula are 
found remote from this plane Ihoee regions of the 
sky which are at tbe greatest angular distance from 
the plane of the Milky Way are comparatively thinly 
strewn with stars 


Lamberts system of the fourth order therefore, 
has an actual existence but notwithstanding the la¬ 
bors of many astronomers the laws of Its motion have 
not yet been formulated With our present methods 
of observation it will never be ponstbU to measure 
the parallax of tho most distant stars of tho system, 
Is ranse our baso line tho diameter of tho earth s 
orbit Is far too small In compailson with these vast 
distances The spectroscope gives us valuable Infor 
mat Ion concerning the motions of the stars In the line 
of sight but we have a clear notion of tho actual 
movements of only ft very few stars Tt is a triumph 
of very recent years that conclusions of the greatest 
Importance have been drawn from this scanty mi 
torial 

At first view tho fixed stars appear to move in all 
directions without any regularity so that Lord Kel 
vlu was Justified In comparing the system of tho 
Milky Way to a bubble of gas In which the mole 
rules move with great velocity In Intersecting paths 
In every dtrertlon On this theory the stars Ilk. 
the molecules of a gas move in straight lines from 
which they aro deflected by their mutual approaches 
and collisions occur from time to time Tbe stars 
are so sparsely disseminated however that collisions 
occur only about once In every 100 million million 
years Hence the French mathematician Polncard re 
gards the system as comparable with the fourth state 
of matter (Crookes s radiant matter) rather than 
with an ordinary gas On this theory It would be 
difficult to understand why the Milky Way preserve* 
lta lenticular form Tbe researches of Kobold Kap- 
teyn Schwarsschlld, snd others wstrant the ronclu 
•ton that the system la a permanent one and that the 
entire absence of regularity of motion which la as¬ 
sumed by Kelvins hypothesis cannot represent tbe 
facts. 

According' td KSpteyn s Two drift hypothesis,” the 
proper motions of the stars so far as they are known 
approximately follow two opposite directions, which 
lead, respectively, toward the constellations of Aqulla 
and Auriga. In other words the star* drift la oppo¬ 
site directions, nearly parallel to the line which con 
sects tbs sun with these two constellations la the 
M*ae of tho Milky Way Great swarms of stars, at 
igip s ff ss d ista n c e s from eaeh other, parse# these com 


mon paths lnterp< nctratc and pass each other but 
collisions as we have wen are extremely rare bo 
cause tbe stars are so sparsely distributed Recent 
investigations by Ilough and Halm of the Cape of 
Good Hoi>e (oncernlng tho motions of more than 
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Hum hundred of Ihe stars of the Southern Hirai 
sphere In the line of sight confirm thi Two drift 
hypothesis although there are some except ions lo the 
gemral law Our sun belongs to a cluster composed 
of the nearer and brighter stars all of whl»h ixlibit 
v»ry similar spectra Sirius Ihe brightest stai in 


the heavens belongs a<lording to the recent lnvesti 
gallons of Heit/ispning to the system of tho stars of 
the Gnat Dear which aro known to be moving in 
parallel ]iaths with a ommon velocity of 6ro million 
kilometers cir 401 million miles per year We do 
not know whether all these motions are rc lat d tin 


center or what is the real form of tho course of the 
star drirts, but we have found some order in the ap¬ 
parent chaos of stellar motion The discovery of this 
order la the greatest result that has been achieved 
by astronomy In the twentieth century Lamberts 
fanciful system Is brought a little nearer to actual 
Ity and one day perhaps tho Cosmological Letters 
will be recalled as the first sourec of the idea of 
oidor in the universe—Translated for tho Sciintuic 
Amikican Stppiiuxvr from Prometheus 

CARBON TETRACHLORIDE 

( vrmis tetrachloride possesses in comparison with 
aibon disulphide t nxluc gasoline and other petro 
lenm products used for (he extraction of oils and fain 
the advantages of freedom from Inflammability whl h 
re duces the danger of Urc aud the cost of Insurance 
and of small latent heat of evaporation facility of 
condensation gnat dissolving power and laek of 
tend ney to form emulsions with fats all of which 
properties effect economies in the quantity of solvent 
or of fuel required 

Oil extracted from seeds by meins of carbon tetra 
chloride docs not retain any flavor of the advent and 
tho oil cake may be fed to cattle 

The aeHon of letiaehlorlde on metal vessels Is most 
marked when water Is j rise nt The metals least at 
tacked are galvanized Iron copper east Iron tin 
plate brass and sheet Iron In the order given Qal 
vanlzid iron should I employed in the Interior of 
the apparatus but roppe r or lead pipes and bronze 
e oe ks may be used 

(arbon tetrachloride la made by several processes 
In which carbon disulphide Is acted upon by rhlorine 
directly or Indirectly The dir <t action takes plan 
only at high temperatures and in presence of ata 
lyrers In Ihe Inditect method sulphur chloride or 
some similar compound Is employed 

Cole has devised a process and an apparatus for 
the continuous pioductinn of carbon tctinehlortde 
from chlorine carbon and sulphur Carbon disul 
phlde and sulphur chloride are funned as Interimdt 
ate products The apparatus ret, mblev the eontlnu 
ous distilling and rectifying apparatus of modern 
spirit dlsttile tics In one ve rtl al eyllnd r or col 
Utnn which Is filled with ick Impregnated with 
manganous chloride carbon ells il] hide and rhlorine 
eome together and form Ritlphui chloride with a lit 
He earbon tetrachloride The mixture flows Into a 
second column filled with cok Impregnated with sul 
I hide of Iron whore It e mount re a ftpsh stream of 
carbon disulphide The resultant produ t lonHists of 
carbon tetrachloride mixed with a little sulphur ehlo 
ride and containing free sulphur In solution This 
mixture passes Into a tliltd column filled with metal 
Italls and heated to 2(0 deg * The carbon tetra 
chloride and sulphur ehlorlde are Immediately eon 
verted into vapor In which form they pass Into the 
fourth or rectifying column while the sulphuT Is 
melted and flows Into an ekctrl ally heated furnace 
white it combines with carbon to firm carbon disul 
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phldc viln li ko*h dire illy In Hi. (list two oliimriH 
In r< < (iiiiii in Hu . y. I. 

l-mm III m.'IMii), loliinm tin i nl mi i Hi >il« 
till. pas h Into a vessel whin It ih il nil'll in l*r<» 
iih. of w it. r to r. imivi Ih Iasi Iikih ol Milpliui 
diUil.li and th.'TKi to a «mid. usii > md .exiling mom 
An ilutili fiiui.Ki It • mill i .1 li.. iu*i. Hi. iiiotiHh 
wan dtilaid .Mia.mill fit Hi utlll/ in »»i .1 tin <hl« 
rln. iinlii.l In tli .1 . Itolvii. 11 I i 11, ti <d smlu 
In a ih.II.uII> dIfl. i nl nuili d mv iit.d In II S 


lllit.kmni. of Mount Virnoti ir R A .aibon irtra 
<li|,nidi lb 11 ikIii. • d liy Hi. action of .al.iutn hyi«> 
.liloiil. upon (il.)iiiu .ailil.l* anil hy.lrm liloi I. and 
In ina.tl.< 1 uilxtui. of is iiarta of cliloild. of Ilm< 
and jihi t h of .nlilum .arbid. la <xpoH. d to tin 
a. tfem or a . urnnt of hydiorltloil. add nan dllut. d 
with nitrogen in ord. r to tnodurali th. Int. unity of 
tli. i. a. Mon the calcium carbide may be replaced 
by gaseous or vaporiied hydraarbons which should 
lx mixed with the hydrochloric\<Id gas and dliudid 


upoii Ih. <hloild< of line On the other hand, the 
.himi.l< «»r linn may, la upland b> other oxldiring 
am niH oi iv.u by nxygtn provided that the opera 
tlou la Hindu.ted at a dull ud beat, at which hydro¬ 
gen .xhlhits a greater affinity for oxygen than for 
cat lam (aibon tetrachloride la also produced by tho 
adl.m of the flu tile art upon a fused mixture of cal- 
c luni < hlorlde and wood t hare oal The bromide iodide 
and Humid, of carbon .an In pioduccd by analogous 
no thodb 


MODERN STEREOTYP Y—III. 


THE MECHANICS OF THE NEWSPAPER. 


BY HENRY A. WISE WOOD. 


Bn imv g.n> inll) Ih Auloplit. .insist* of a mat 
Inn in. IiiiiiIhiu mil a h. i I h of finishing in.. hiinlsms 
will, h iiiilmniitl ills ..i.*p. it* In < u in i* hill, to link, 
th. . uslx and finish Ih in \\ 1 > n iih. .1 lo nnk plates 
or ih. .ohm tit loin 1 hall In. h Ihnkn. ss its bp ..I W loin 
Millhli (I pin a i ii 11 li u t. hut nil. I. Ih Ihnkn. ss Ih 
hut i <|U liter ft in In h finm s. i ii lo Iglit plltca a 
minute m. i III t I. . litu 111 . .1 Tn lh< < BHlliiK 
m. .Iinnl.m uhl ho.. u| I hiiii . ml of l h. mu. him th 
iiiutilx Ih phu. d Ih o|h i it .ii hi th. mm .mi lit of 
n 1.1. r Hlai'H tin mi. hln In. listing and I IiIh pi o..«ds 
Biiioniall u'lv until (h< d.Hli.d iiuiiiImi of ilit.s is 
ninth and lomui.l. <1 in Hi. lint lilng lnuhinlHinH 
I In ii h> a him ..I moll ill ol th I 1.1 th . iHting 
im i Illinium It hi ought to nM wh n th. nuhlx la «x 
.hung.il lot that ol aiioth.) pag. Uoqiii.kli tnai this 
<x. hung. b. mn.l. that tin is lost I tit lit. ihm i< 
quire d to nmk. one <khI M imiihll tin finishing 
nn. Iniiisnis Hindi run .onilini m It finish in.l . j..t 
th. n main lug plat, s ol III |i tlniw iHilng pit Hum 
While Ih. ma.liln. Ih at mirk th millilx Is .at .1 foi 
eiitoniHlUalli liming Ii.mi on in it .1 II mtuii.H 
no fm the i ntt. nlloti mil 1 1 IIh full .pi. Ill of pill s Is 
innt I Ih .. nltollliiK m. hum m l« o . u tin t. el that 
Ih. mnlilx Is in uilpiil it d tilth III. utmost nut Ini sh 
and pi*, iblon un.l is inanv as a linti.lt..1 . i Is mi> lx 
mud. fiotuaHiiul mauls 
Prom th. .nil lug m . h ml sin th. plites go uitomatl 
.nllv through t iit.nix finishing op. uiIIoiih and vih.n 
.1. llver.il an t.mil l.n III. pi.bh IIkh. op. rations 
..hihIhI of huhIiii' ofl tlie aptii. whi Ii I . ist In the 
Autoplati inn. hln. lit om of th. stinight .dg.H of t’u 
plat, of suiting u nan on Hti Ip ft .on tin nth. r shalght 
<dg. ol th. plat, of bhatlng th. plat, s Imi.i in fan 
to In lug tin plat, to ti.. in it. thl.kmsH of u.iuvldi 
.It.xslng III. lie ill. el . I milling dg. a mol upon Ih. 
lull at inn. hln. s of flu illi hilhlng Ms turn t hiiiIik. I. 
i.kiI th. plate ultheiul ii. tliug Its 11 lilting ra. . Thus 
Ih. . lilll. wink of .nstlng fliiibhlng and i.mllng Ih. 
plait Ih now aiitonmli.nlli i.iloiimd at th. lat. of 
< Iglit plates n mlniit. hi h nn.hln. which iniv be run 
In thru mill nh.is. mil) woik .onslsls of Htipplllng 
IIh fuinm. with in. lul IIh <listIm tm iIuuiIhiii wllh 
mill il. .a and of min liny th. finish .1 |itat.H whin 
eji.t.d hi th. 111a him 

lit tin hand nuthn.l .f plat, making th. same 
umnimt of woik lonhl not hn h. n .loin hi 1.ss than 
1 min and , s.n with bo hug a fm.i th. Hailng of 
Mini nmtl. ixisslhl. hi th. Vut>|lnt. timid not linn 
h .mi nht'iln.d foi . Iglit tnnl 11 is In t.nd of but on. 
would tun. lit. u it.111I1.it 

rin llm. hi.k.I 1 111 wnpap.i li> nniinH of the Auto- 
plnt. nine hln. mas he illitil.it into two pails lint 
wht. h oe. niH In the closing of Its type pages whteli 
Ih 1 hiis. of tin sped of th, Ant.iplnti mav now be held 
o|mii long, t than pr* 1 IoiihI v was possible nnd that 
wlit.h o. ,111 s In Htnillug llu pi.ss.s aft. r th. last 
png. IsiloH.d Not mill iiihv itn Ilist iii.Hsof a Irnttny 
b stui d .nil,1 lint mill t-11, ding pi . sh will ri 
<dit Itn full dimple nn nl nr | lit h nnnv minutes 
nlu id ol Itn fmra.i Ini Mug t tin. Thin, a Uige por 
lion of llu linn Hint inch 11 as foi nulls spent In 
walling toi plntis Ih now utlll/. el tu prod>u lug news 
iHp.iH and a gnat In as. of pi ml net duilug the 

lit si poi tlon of a 11111 0hi1ln.1l It Ih nppar.nt there 
fun tint Ih. Aiiloplat. In, 1. ism th. .apa.lli of the 
eompohlng room bs glilng It inor. time In which to 
work and tnlnrgm llial if th prnn room by making 
jxiHHihle the enriv stnitlug of prcHs.a which other 
wine would stand Idle nulling tin Ir platm and thus 
few. r presses need Ih iih. d Furthermore the Auto- 
platx abort mih the linn h.twunth. r,Ipt of m wh and 
ita publication and ndue« the rout of alertotvping 

The following is a brl, f t.ihnlcal description of the 
machine ita.If Th. .on ihout tb. tower half of 
which the plate is cast la a nllnd.t having a Journal 
at each end Th.se h. lng suppoit.il bv the boualng 
• lie id before the Franklin iMUtute, 
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of III. 111a.him hold th. eon In a horizontal position 
I In cillnd.i Is r< d with cooling wait r which Mit.rH 
tin. ugh on. loiiinal to sptny Hi. uppti sld* of IIh 
I nn. 1 Hinfa.i and is siphoned out through the other 
1 In olitidtleal core has an tnte 1 mlttently tinning 
nioiemini foi s<v<neighths of a compute action of 
lh« nine hln. it la stationary and duilug the other 
. Iglith It Ih give n n hnlf turn and brought to rmt I bus 
■ neh of Itn two HMiilivlindil.il aurfa. m or fa.m Is 
nlt.iniitily bm.ath and above H. 11.alh the cylinder 
Ih a <oo)Ktating com an pan call, d the ba.k 
wlit.h ban a inrlodhal up and down movement of 
at out six Inches Win n in tta uppermost position It 
mhiai.H the lower half of the eon with Hpacc enough 
lxtw.cn the two In which to . ast a plnte of the destiod 
thl.kniHs Foi Mine fourths of the machine h eyel. 
nt ope ration Ih. ba.k tb lu mgag. mint with the eon 
aft. 1 wht h It diops away to permit Uu hi ml lotatlon 
of tin <iUnder The back when easting Is not being 
tone ties at i.st In Its low 1 most p.bltlon icady to 
n«i lie a mat 1 lx At .n< Ii of the tonight sides of tho 
hack Is a sliding hm ( hi eying a spring Heat, d mall lx 
.lamp Tli.se hirs art me 111 id log.Hitr and can b. 
mined out or in after Hu fashion nl a diuuei Ex 
tending from llu ba.k toward the o|n latoi 1 m a eon 
c«ii continuation of the Im. k upon thi Htraight edg. a 
ol whieh tin hi matt lx bain tun lo tb. ir outermost 
pohltmn This .xt.nslon ts ralhd tin loading tray 
In It Ihe mail lx la laid to be put Into th. .lamps 
Aft.i tin . lam |ih have. .lost.I Upou It th. .lamps and 
th. matrix tog.H im nn slid lino th< span lnt.ri. n 
lng IhIw.iii .1 tlnd.r and buck Then tb. casting 
1<\. 1 is thiown down ind the paits of the casting 
mechanism go into op. ration when the tank cariy 
mg tlnmiH and malm tl.m. h up bem alb the under 
Hide of the cyllndei and the matilx Ih automatic ally 
I .milIon.d within the tin), of th. box Thus then is 
piovidid l.twcn <01. and matrix a semi .ir.ular 
Bpa.o (.piul In length hr. adth and tht.kn. sh to th. 
sire of the plate to h . ihI At nne of the straight ends 
of this span and completely .losing it Is th. long 
stiaight mouth of a pump spout Thiough this spout 
rising from 1 pump which is immersed in a .aldron 
which UMinlli holds. 12 0(H) pounds of molten st.r.o 
typ. metal Hi. chaig. of metal is a. nt Irani, dlat. ly into 
the . list mg Hpa.e d.tunbed the iruitant th. ba.k lias 
formed It Tlu eippextlte straight side of th. lasting 
chamber having alnady bten elosed by the matrix 
damping bn .airi.d nt that Bid. by the ba.k tho 
space is hpbI.iI and the .hnrge of metal Inj.ited (about 
to iiouiiUh) ih hii 111. I> In Id until It has 1 h.ii cooled by 
the watei chilled evllnder and back Ah the pump 
plunger it, ope rat. d by a eam e.impressed spring which 
eontlnu. s to apply pr. ssur. to th. metal in the cham 
Iter during Us solidification, the shrinkage of the east is 
minimi/, d In th. Autoplate mat hln. metal Is usually 
run at 17 r » deg Fahrenheit and u half inch plait re¬ 
quites about ten se.onds In whl. b to solidify Time 
for. aftn ten h. <onds of dwdl the pump 1 inng. t Is 
rdiascd and draws down from tbs mouth pie lo all 
the molten metal It oontatns thus having nothing but 
the east to be d.sit with when the chamber is open.d 
80 shaip Is the line at which congelation ceases an 
Inch above Hu head of the plate that after the remain 
lng molten metal has run back Into the pump eyllnder, 
and the plate has been ejected no metal either In mol 
ten or solid form 1b left In the mouthpiece to cause 
clogs or other difficulties The cast being hard, the 
baek descends and the matrix retaining clamps, which 
are spring controlled g.ntly strip the flexible matrix 
from the plate This still adheres to the nnder side 
of the cylindrical core about which It has been caat 
80 soon as the stripping of the matrix Is finished—a 
delicate operation performed with great dexterity and 
Hpeed by the machine—the cylinder Is caused to make 
Its half revolution and the plate Is brought thereby 
out of its position beneath the cylinder to that above 
it and comes to rest The* the back, with Ita matrix. 


once more .loses against the under si.l. of the cylin 
d. r lli> pump aits .mil anoth.i plat. Is .ant this time 
upon th. itv. rs. Hid. of th. .nr. Meanwhile th. first 
cast has be.n lifted fiom Hi. top of tho core and 
piixlud along upon it« straight edges between two 
hoiiiontally lotiting sbwb making l r 00 RPM These 
union thi nanow sprue east u|Kin on. straight edge 
of th. plat, and th. nun own on 1 cast portion at Its 
otlur Klralghl edge and ti Im the plat, at both edges 
.lost up to its typ. KUifa.c After passing the saws 
tin plate goes b< m ath th. dome of a shaving arch, 
while It folti.b to 1 , st Into the Rinooth Inner curve 
of thlb It Is thin lifted and .lamped anil a stiaight 
rotating knife promptly smooths out Its Inner mirfau 
ilbb bringing it thmby to proper thlekness As the 
proem of sbnilng gins thr plate not only Us tblek- 
nm but alio the ixa. 1 rurvatun of tin presscyllndtl 
upon which It Is lo lx tlamped It Is moat Important 
that it be a.cuiatelv performed ThlB Is Insured by 
having the parts of gnat strength nnd ncrurary and 
by passing wnt.i tliiough the anh.anting The lat 
tei pieients the ills (01 Hon ol Uu nidi and ions.quently 
of th. plat. 1 which would o.nir If tin shaving arch 
wire ixmilfted to le.immlate heat and .xpand At 
ea.h .ud or the shaving knlfi N tlx.d 1 small hook 
Hkp chisel This l.aihcs o\M th. lit veled edge of thp 
plate made roughly In <aiding It and trims the tdge 
dom to th. t y|h Ilr this time a second cast has 

Kaehidtlu Mhnvii as that divie. Is tailed and the 

(list plate lx lng finished Is diawn out by an nrtn and 
panned over n witting ippaiatus Uv means of the 
latter th. plate Is given a final cooling from its Inner 
side only wbl.h liaieh the lvix» side dry The plat, 
now finished and (old lb i.ady fot pr.ss 
The fundamental ptlnrlples of the Autoplate ma 
chine may thus be s. t forth 
Th. cast be lng mad. upon the iindn semi diameter 
of a 1 yltn.liloti .ore mav he quickly and easily ejexled 
bv a half turn of the core This airangrmcnt permits 
of a double speed In easting as two core surfaces are 
altcrnatily iib.cl the on. having opportunity to <nnl 
while the oth. 1 Is In use Tt further provides two nat 
oral pnntuns for tho work of listing and d.llvirlng 
Uu plate Thus tin plale Ih east wllh Its pilnttng sur 
fan lx 11 .ath which Insuns a good fix und upon Us 
ejection from the easting thamber Is left face up rest 
lng upon Its two straight edges In position to be most 
easily meehaulpulaled * Moieovei as the operation 
of easting the plat, ni tuple a bul Hie under part of the 
con und that of dellvoitng It fiom the eon occupies 
only Us uppe 1 part both functions may slmultanc 
ously take place This greatly Increases the celerity 
with which th. machine mav be worked 
The matrix ts medianIpulated the mechanism used 
for the purpose Ailing with a gentle uniform raottnq, 
to position thi matrix wllh accuracy for eaeh caat to 
be made and lo snip it fiom tho resulting cast with 
out Injury of Us delicate texture Thus as many as 
om hundred easts have bon made from ona matrix 
Several safety appliances are embodied in tho ma 
chine One consists of a atnd with a Vshaped nick 
which Is cut to surround its middle portion This 
stud, being inserted In a hole common to two adjacent 
elements of tho driving mechanism, served to com 
munlratc from one to the other tho power furnished 
to drive the machine Aa the nicked portion of the 
stud lies at the point of Juncture of those element*, and 
its nicked section is of sufficient strength to transmit 
the necessary power. It will serve under normal condi¬ 
tions to drive the machine But aa the nicked section 
of the safety pin, as this la called Is weaker than the 
weakest part of the machine it will instantly give 
way If the machine be obstructed and the m^ iw 
wilt then come at once to rest The obstruction hat- 
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ng been removed and another pin Inserted, work mar 
mmedlatoly be resumed. As Autoplate machines went 
o be uaed by workmen unskilled in the rare and use 
it automatic machinery such a safety device became 
lecesaary. Error-preventing appliances, also, are em¬ 
ployed. By means of these it is not possible, for in- 
itance, to Insert the matrix-clamping mechanism In 
he casting chamber unless, the matrix being inserted, 
ill its parts are In proper position; nor Is It possible 
, 0 gtart tbo casting mechanism to work until the tnat- 
•ix-clainplng device is safely and properly lioslt loned 
n the casting chamber. During operation the matilx 
levice cannot be withdrawn from the chamber, for In 
>rder that It may be withdrawn casting must first 
-ease. While the casting chamber Is open, and the 
natrlx parts are out of position, the pumping system 
Is under restraint, so molten metal cannot, by any 
iarolessness of a workman, bo ejected. The Autoplatc 
nnchinu has so successfully been made “foolproof' 
hat a mishap Is an extremelj rare occurrence 

Autoplatc machines cost $2!i,(>00 each The New 
Yoik Herald has three, the New York World four, the 
Vew York Times two. the Chicago Dally News four, 
tnd the Tribune of Chicago three Other large news 
wperH throughout America, Groat Britain, and Europe 
lino, have them in use Many Instances uf payroll 
cavings, ranging from $;tn,()on to $40 (too a year, may 
je set to the credit of this machine; while In the sav 
mg of time, a still more valuable consideration, some 
curprlslng results have* been achieved. One of the 
largest New York dally nowaiiapcra, tor instance, is 
cow closing its type-pages twenty mlmites later than 
It formerly could, and whereas Its whole battery of 
presses used to require- an hour In which to tie set to 
printing. It Is now got to woik In less than fifteen 
ninutes Thp gnlu of this particular newspaper may 
lie summarised as a yearly saving of over $40,000 In 
wages; twenty minutes of added time i« which to 
gather news and advertisements, and the ability to 
jet all of Bh pi esses running some forty minutes 
’arllcr than formerly, which enables It to catch earlier 
and more trains and thus vastly to extend the an>a 
aver which It cliculatcB In nddltlou to these advan 
tages this newspaper has been able to Increase its sell¬ 
ing time on the street, and greatly to improve Us 
typographic aptmaram-e 

Coincident with the adoption of the Autoplate ma¬ 
chine by the dallies of the larger cities there arose n 
demand, fiuiu newspapers of lesser magnitude, for a 
similar machine suitable to their needs This was 
supplied in the Junior Autoplate, a very much less 
expensive appai at us, but one built upon Autoplate 
principles Several functions. In the parent machine 
automatic ally performed, in the Junior Autoplate were 
assigned to attending workmen The cylindrical core 
was stood on end and. with the back, which was 
similarly positioned, was given additional length to 
provide a sprue of sufficient height to luaure the pres¬ 
sure necessary for perfect casting In this machine 
the rusting space was left open at its upi»er—its curved 
—end and was filled from an over-hanging spout by 
means of a handworked pump, lmmencc-d In a 10,000- 
tmnnd pot of molten metal The- back was moved to 
and finm the core- by a hand worked lever, and after 
the east had coaled and the back had been drawn 
away, the operation of a handworked clutch-lever set 
the cylinder to making a half turn, by power As In 
this case the plate was "poured" at one of Ita curved 
ends. Its straight sides required no subsequent saw¬ 
ing; nor did they require hana-dresslng, bocauso of 
the fact that the matrix-edges and the clamps were 
made of surh shape that all protrusions at the straight¬ 
edges, save only the type Itself, were east below print¬ 
ing height But the riser, which constituted the upper 
curved portion of the east, an 111 the case of a hand¬ 
made plate-, had to bo removed This was done dur¬ 
ing the half-turn of the cylindrical core which turned 


the cast out of the easting chamber. Two saws were 
then thrown Into position ahead of the plate, one at 
the height of the upjs-r edge of the* printing plate It 
aelf, and the other opposite Its lower beveled edge 
As the cast passed these saws one severed the sprue 
from the plate while thp other trimmed its lower edge 
Small pockets in the cylinder surface, into whlrh the 
metal of the cast had run, acted during the sawing 
operation to hold the sprue and the plate securely 
to the cylinder, where these continued to cling after 
they had been sawn apart The cylinder hnving conic 
to a stop, the back, with the matrix, was again closed 
upon its rearmost side, and another i barge of inctal 
thrown Into the easting chamber. While this was 
being cooled by the water-clrculntion of cylinder and 
the ba<k. the workman removed the first sprue and, 
after tossing It Into the pot, amoved the first east 
This he dropped Into the old, conventional shnvlng 
device, and planed if out In the usual way After 
having been shaved, dlpis-d, and dried by band the 
plate was then ready for use The freeing of tin* 
sprue and cast from the cylindrical core. It should he 
remarked, was accomplished by nn-ans of a slight 
blow delivered by ihe straight edges of the bark when 
closed for a sun ceding east Thus freed from the 
core the plate was left standing uixm a shetf, upon 
Its lowermost curved edge, whence it wns removed by 
hand The sprue, still held to the cylinder by a con 
pie of pins, from which it hung, was easily removable 
by hand Two unusual engineering practices were 
necessary in this machine The newh, making 4 000 
RFM, had tn be driven to cut in the same ill "--et Ion 
ns the cast moved. This was done so that their dust 
should not be thrown into the casting chamber to pre 
vent its making a light lolnt at closing The- upper 
saw had to be set to cut directly Hguinst the Iron ol 
the cylludc-r Both were HiiiccHafully accomplished, 
and have since worked without trouble Hut onp fur 
ther feature- of the Junior Autoplate machine need be 
mentioned- the device employed to Inform the work¬ 
man when to open the casting chamber In hand cast¬ 
ing It is left to the operator to determine Just when 
the cast Is sufflilrntlv hard to be removed Thus, 
much lime Is unnecessarily lost It was to save this 
waste of time that an announcing mechanism wah ap 
piled to the Junior. B consisted of a gong and n 
slowly driven toothed wheel, by a notch of which a 
spring pressed clapper could he engaged and roc ked 
A c-am-llke piece secun-d to the framing, but adjust 
able about the center of the wheel was provided to 
trip the spring pressed clapper at any given point 
which might be chosen, and permit It to fly back and 
atrlke the gong Thus. If the tripping cam were- set 
nt a point to teach which it required the notch of the 
wheel that held the rlnpper level ten seconds of time, 
the gong would bo sounded ten seconds after the clap¬ 
per had been thiown Into engagement with that notch 
Emm the handle of the pumping mechanism used to 
fill the* rnstlug chamber depended a finger, which actud 
to cock the clapper at the moment the pouring stroke 
of the pump lever occurred By this arrangement the 
gong, If Its cam were adjusted to allow the normal 
time rc-qulied to cool a cast, made from tuetal at n 
given temperature could be depended upon accurately 
to announce the arrival of the moment at which the 
cast should be removed To set this device It re¬ 

quired merely a knowlc-dge of the speed with which 
the particular metal used solidified 

In the Junior Autoplatc-, it will bo observed, the 
fundamental principles of the Autoplate machine- re 
cur: the matrix Is stripped and repositioned without 
tho Intervention of the eyes or hands of the woikmnn, 
caatB are successively made upon alternate sides of a 
cylindrical core, a half turn of the core simultaneously 
ejects a cast and presents a fresh easting-surface; 
und the closing of the chamber frees the preceding 
cast from the core so that it may thereafter be re¬ 


moved during the sucn-c-dlng casting operation. In 
the Junior Aiiloplaiu, howi vi r, a new principle, among 
other, minor om-s, is to lx- found the cast is cut from 
its sprue while both au- attached to the core, by means 
of a saw working iu conjunction with the latter Tho 
rate of production of the .luuloi Autoplatc machine Is 
thm- plates n minute- Its pluti-s, howcvei, an dellv- 
en-d by tho machine, arc not wholly finished, bul re¬ 
quite thereafter to Is- shaved, dipped, and dried 
In many Instances in wspapi is have puve based not 
one but several Junior Auioplulc machines Tins has 
fid to the i oust ruction ol llu- double Junior, which 
coiisIstH of two Junior AutopUtc attached to an c lllp- 
tlcnl licit tun- ill cm h ut Its ends The pol employed 
is usually ol Hh'oci pounds capacity The machines 
are made right ami l< ft and an- Indc iH-ndenl of one 
another Such an equipment miuln-s the use of two 
matrices, otic- fui each mac him- and us rate of pto- 
diKtloii Is six plates a minute 

Having fiulshi-d tin- ■ oustiuiticiu ol the double 
Junior AutoplHlc, » new apparatus called the Auto 
shaver was next piovidcd, to hluiw cool and deliver, 
diy, the plates made by Jiitinu machines This con 
slated of an inclined run way of stud suppoitc-d, flanged 
wheels nlong which the plnte might run bv gravity, 
upon Its straight edges At Hu- upper end of this 
I cm wav was a receiving slut Ion, Its exit haired liy a 
ram woiki-cl gate Next along the unite of the- plate 
came a shaving auh it also having at its lower end a 
i Ain winked Rah , thill below tlu sinning atih a 
water-saddle, llu exit of which wns likewise tinned 
and. finally, hi-voiiil this a leeching station he-m-nth 
which rotated a blush to clear the plate of such 
walc-i as might ndhc-ie to Its linilei mile- Dilven bv 
the operating 1111 - 111001-111 of tin- mac bine were cams, 
which woiki-d the gates u constantl\ intutlng shaving 
knife within the ari h clamps for tlu-n In securing tho 
plnte and the finish The shnvlng null was cooled as 
In the Autoplule Icy the c In illation of watc-t which 
went thence to the- wide t saddle Time, o'c-r K series 
of riffles, the wnioi biokc Into n c n-inch- so arranged 
ns to compel It to contact with tin- linn t side of tho 
plnte which It cooled The Aiitnshavi i made six revo¬ 
lutions a minute and wns capable ol receiving u plato 
at each 1 C volution To use it, 11 was ouly nee ossary 
that a plate train a Junim should la placed and left 
on the rc-cc-Iving stand with Its straight edges on the 
wheels of the rnn way At tin ptopn moment the 
first gate opened and lot the plate inn Into the arch, 
where the second gutc line sled It Time It wns 
clamped und slmvcd and at the prape-r moment c- 
leased to ran out and onto the wutirsaddle After 
having hem then* held for an Instant, und cooled, it 
was ic based bv the last gate-, and ran forward to 
the delivery stand where la-lug 111 ought to lest by a 
stntloniuy stop, H whs finished out, and then-after 
stood ready to be sent to pre-hs Having a capacity 
of six plates u minute the Atitoslmvc-r was capable of 
finishing the piudm t of a double Junior Aulnplatc- 
machlne Thus, It has Income tin custom to Install 
with every double mac him* un Aiitcislmvi r The New 
York American, Tor Instance, uses three such equip 
limits, having a combined c-apmllv of c Ightc-en fin 
islieel plale-H a minute In this in vvspape r office Its 
Autoshavc-rs are so arrange cl that their finished plates 
Hre laken ftoiii them by automatic- rairters to the* 
various press looms ill which tlic-v urc- to he- used 
Thus, a stc re-city per touches a plate hut once-, In trails 
potting It from Junior to Autoshnvc-i 

In concluding the subject or the- evening. It mny 
lend a touch of humuti Inlcnt-I to what has been of 
nec-easlty hut a diy relation or nn-clinnhnl facts, if 1 
state that nearly $“,000,11(10 width ot Autoplate ma¬ 
chinery hns been sold at home- nnd abroad; and that 
It hBH been iBic-fully computed that III the United 
States and Canada there Is now being made- by Its 
use a yeailv saving of over $110<M)n 


THE EFTECT OF -WATER UNDER 
PRESSURE ON TRANSPLANTED TREES 

Title growth of transplanted trees la often greatly 
retarded, If not entirely checked, by the desiccation 
which tho treea have experienced In tho course of 
their removal from tho nursery to their final sites. 
Tor this reason tho agricultural experiment station 
of Wisconsin has been trying the effect of restoring 
to tho tree the water lost by evaporation, by applying 
water to the roots under slight pressure. Tn order to 
carry out this plan tt Is necessary to have a certain 
Quantity of water supported at the level of tho top 
ot the tree and placed In communication with a root 
by means of a tube, so that the pressure exerted by 
the column of water can be transmitted to the sap 
weasels. The apparatus used Is very simple, consist¬ 
ing of a small vessel attached to a piece of gas pipe, 
which ls'cloaecTat the bottom.- The root la connected 
with tbs gas pipe by means of a rubber tube and a 
lateral tubular*. At tbe moment of application one 
Of the large roots is laid bare, and the apparatus la 
set up at such a dtttaae* that tha rubber tube ean 
-I* «osDF connected with the root, where It to made 


fast by tying. The vessel Is then filled with water, 
whlrh la absorbed more or lose rapidly, according to 
tho condition of the tree. The effect of the operation 
Is often perceptible within forty-eight hours A beech 
trees transplanted in April was subjected to the treat 
ment Home time In May, when it had given no lndica 
Don of life. BIx days afterward the buds opened and 
tho leaves appeared Similar results were obtained 
with plum trees, but the most striking result was 
obtained with seedling apple trees Twenty of these 
trees had been used during tho winter by the students 
In practice In transplantation, and had consequently 
been exposed to many variations of temperature aud 
moisture. In the spring all of these trees were planted 
tn the same manner, and In the same soli, and half 
of them received the hydraulic treatment. A week 
after tbe treatment, the trees which had received It 
began to open their buds, and two weeks lster they 
were in full leaf. Dnrlng this time only one of the 
untreated tree* had shown any indication of growth 
It should be observed, however, thst In autumn all 
Of tho trees, with tbe exception of two of the un¬ 
treated treea which bad died, bad made substantially 


equal growth Hent-e the benefit produced by the 
water traatmeiit ap|s-ais to Is* confined to rousing dor 
mant life and nceeh-iatlng Initial growth. 

This tn-nlment, which hns been known since 181*7. 
Is Indicated whenever young trees have been made 
iinuHuully torpid by freezing nr drying, and when H in 
desired to transplant trees without rutting them back 
—Da Nature 

Tbs Electrical Engineer gives the following pnrtliu 
lars relating to some of tbe 1ati*st Improvements In 
the Berlin electric railways. The driver's cab now 
forniB part of the guard's van, and the guard's seat 
Is opposite a window looking Into the cab, so that 
each can co-operate fully with the other If bv any 
chance a train passes a danger signal. Its brakes an- 
automatically applied by means of contacts In Ihe per 
manent way, which actuate (he brakes by means of 
an apparatus on tbe roofs of the roaches, while at the 
same time a signal appears in the van showing what 
ban taken place Tf signals are overrun at the Junc¬ 
tion, danger stgnats--stopping any train which might 
collide with the first—are automatically exhibited. 
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HALLEYS COMET AND THE 
TALMUD 

h tan hardly be disputed that the hunor of having 
l« < n tin llrat to place) rometary then It a upon a sc leu 
IKK and nmtlii math al bails hi Icihj,-) to llullov who 
leisplicd b> thr lain nt of Ills Irl i d N i ton subjected 
exmills to tin* law of tiulwr-cul Muiltatlcm and thus 
foreur dispelled tlu invnt it with which comets had 
1 m tn hedg'd Ik foir his time A writit In Revue 
(itufrnh di s Si I n h Pure. it \ppllqut^.s wonders 
whitini It would nt 1 m of lnt r Ht to ascertain If bt 
fon him »u v h I iiHhi had thoiult if tin periodic Ity 
of mini Is In Hturlylnt, c itain 1 tKHagen of the lal 
mud hi hillitis t hiti dlscotind cvld no that th< 
nn I nl r 1 h i\ i cf Pile stun Rtisp it d tlu period 

h Ity or mi in inrtxHlJnst llir fm xunpli lathe 

textual ti i l it l n if a fingmiiit ttlili i seems to the 

nulh n In i sli n to ai ply to Mali vs tomet 

Ittn wl n ii f I ale si In Gnu l It I and Joshua 
lik'Hi r mnd m tv. cn thi mn The first had 
brought with him It ml 11 i it I lit h iond one In ad 
dll ion had In Might II n Wli n Gamble 1 ba 1 (atm nil 
hla broad hi nek d I Is mmpttulm for Hour and sild 
to him Itcw didst thin know that wi tdiuuld be ro 
Ir iik tlmi in H jt in i y Hint thou didst ptovlcl thy 
self with Hour' to which Ionium did anawi r Th u 
!h a tii> blight slat whl h ap| < at tli itirv mi ntv 
yiais ind whli h iln Ivitli minimis I havi thought 
that i < ic ham It might huiiiIhi us during our voy 
age had iih ii stray and lima prolong our voy agi on 
tin sm II in It Is that 1 havi provided myself with 
dour 

Tlu el If! t n in tl p il d Indicated (70 years) 
and tin nituul | il it cf llalhvs comet (T to "1 
yenrte) Is c udlv xplnlnce! by th fntl that In ancient 
I bln i vc tixla firm a an uauaHv given In round num 
bers It 1 h not st all hui prising therefore that AhI 
atlc mctioiiomers ahniild lmve [laced the period of 
conic lary ic volution at 70 a number sacred among the 
lb bn wa 

Tlu atai nfirnd to may havi bran thi apparition 
of the year fa ind< 1 (iambi 1 11 one of Ihoa* who 
figure In thr iinriailw was bom In thi flrat half of thu 
find einliiiv if our cm and was \a*v( or supremo 
lund of th Ii w h from thi year do to tho year 110 In 
the hiIiihiI of Inline h a town if Pale Aline situated on 
tin nhms of tlu Medlb rrnnean between Jaffa and 
Aailid Ibis nr hoot In width icllgloua piobbma wem 
at ml I d and icmmenlnil s i voiced which later wcio 
Jollied to Te iill the Tilliiiie! was founded by Ioehanan 
hen Hnkkit af< i I d atinetlon of the tunplei of 
Tenmnleni In " \ I) Gninbul was a learned tnun 

He aid a hla mother tongue h spoke Oierk and I atln 
and yenH well versul In uni i ononiV as well as bin 
file nil loshim leas known than b I lie licarnesa of 
the am facilitated nuuu roiia voyage a which they 
often trok together iltli l fot eomnuielal or other 
I urpoaes 

In the war 1" Oamblel went to Ilome to Intercede 
with the kinicror Flailcm (lcmrnH In favor of certain 
cell Ilgl'inlsiM The ai* el tails would Hi (in to show that 
tin leg ml Ih turned «pm Iiitsloileill lnet 

The eiiieatlon now niiscw us to whether thlee atai 
which appeal'd even 70 yentb nally was a comet 
Thin inn linrdlv be any doubt of that for there Is no 
vnilable aim of ao long a peilnd We should be 
compell el to iKstutie fliif a imlnlh atm bad nrrlicd 
at Its Inst stage of atellir lire nftir slowly fluctu 
mlug Ii biigbinesa tlirciigb vast npne s of time and 
vena iv uttmllv extinguish'il 01 nl le 1st ao diminished 
In hiIglttitcas in the Inleival of eighteen renturlea, 
that no nppr elahle i hinge could h el toetrd by a 
iiiikI rn ebaerver This la baldly likely 1 he hy 
l thisN el u i e rlodle einn t hi ms meat logical and 
i elviH Hii| port fiom Hu gi at* Ht of the old Tnl 
mile) commentators Hu e 1 lint I ltaaehl who lived 
Ii Pram fiom 1010 to 111 Ihi ancient navlga 
lots sail Ii weu guided lie the star* only Thev 
I mw tli i tain posttlc ns for certain constellations 
In Hu h mi ns at illff lent times of the year They 
kn w wll b gioup should lb to (heir left and which 
he nil II lo Mae It light In lovaglng fiom port to 
jxil II Ih eoneclvabl that tin npiienrance of a 

I right Htiu moving rui lellv among the stars and \lsl 

II h me t Ini « In Hi nortli and aometlmos In tho 
Houih would In their mlnels disturb the harmony 
ef the constellations and poHsIbly lead them In 

nor 

ir one Hiekh to Idenllfv tl ippailtlon about which 
loshim and Oamblel e iv imd with one of the rom 
its mentioned In hlHioileal mid astronomical annals 
Halle va eomet alone would a cm -to lit the necessary 
conditions p-irtleninth In the tight of the foregoing 
explanation of llebinle petiodt. Assuming that Ast¬ 
atic astronomers of the fliht century of the Christian 
era suaiKited th periodicttv of this famous eolestlal 
wanderer It must Ik admitted that some of Us pre 
vlous apparitions were care fully observed The appa 
rltton Immediately preceding that refwired to occurred 
In the viar IS before our era (perihelion passage Oe 
total Mh) On the other hand Crommelln has Identl 
fled Hallos eomet with apparitions of the years 87 
lb) .MO and 467 D l 


TRADE NOTES AfiD FORMULAE 

Process of Producing Silver Tlnotnrs from Pish 

Scale* (auordlng to a new method recently patented 
In Germany) - Hitherto tho so-called silver tincture 
has Ik en nmdc by dissolving thi glittering substance 
from fish Healea In water Ibis Ho-cnllcd pearl esaence 
was mixed with gelatine and applied lu a warm con 
dltlon hue h a tlnituri Is not adaptable for flexible 
objects because the mating on aecount of the gela 
tlnei It contains craekH off on bending Moreover It 
cannot be applied at all by spraying and only with 
eonaldi rable difficulty by means of a brush AU these 
object Iona are supposed to dlnappeat In thi product 
made arcording to the Invention In question The 
i lalms of the imtcntee are as follows Process of mak 
log silver tincture from fish scales consisting In that 
the shining substance of the fist scabs dissolved off 
In water fieed fiom water by wate r expelling fluids 
miscible with varnisbis and without previous drying 
la mixed with nn clastic varnish for Instance celluloid 
vunlsli 

The Manufacture ot Patent Leather—Of a good 
leather vnrniteh It Is irqulnd that It will Intimately 
adhere to the fits rn of the linthor that It will dry 
well be flexible wliea cold and In addition to this 
waterpioof lo Impart theec properties to the varnish 
lirfcetly purified linseed oil known as varnish Un 
seed ill muHt Ik used which las lain freed from 
[almltln bj ticntmcnt with fuming nitric acid Tho 
linsee d oil used for tho l reparation of the varnish 
must have bun long In storage which Is recognizable 
in Its iMifect yellow eotor and transparency whereas 
new oil has a grt e nlsh and turbid app< arancc and con 
tains more water than old oil 1 he oil Is first heated 
In an lion kettle at 1 >0 deg C 1 until the formation of 
feiiini eeaws thin heated to 2 r 0 deg C when It will 
assume a bluish green color any fibrous tough parti 
clis ae painted should he carefully skimmed off Next 
day tlu oil is quickly heated to <T0 deg C and kept 
at this tempetalnre for six hours whleh usually re 
suits In a mifflctenl concentration which may be reeog 
ill/ d Iv the rapid eliylng of a sample on a glass plate 
and lu Its linid and gloHRv chataeltr When bealdea 
a sampl applied to paper produces no grease Rpot, tho 
oil Is quickly cooled to I 0 deg C and then 1 per out 
ot llthaige or K per edit of borate of manganese 
added To obtain btllllanev and hardniRS at a tern 
pee at lire of JfO Jig C f per cent of brown umber 
ci 10 (Mr tent of Angola or Kauri eopal Is added 
Aftei thr addltlon^f lamp blaek or diamond black the 
foundation color la applbd to the grained side and the 
dried surface polished smooth with pumice stone then 
thi black coat Is applied and after this has btin dried 
In an oven at 40 deg to Ml deg 0 In somi dust free 
place the Inst varnish eonl Ih applied by means of a 
horse hnli brush or the varnish spray 

Porovlaiu Cameos Flint a flit Is prppa.od 2 r > 
paits white quart/ sand 16 parts white potash and 
Jt parts Roela eniHt el Hlfted and well mixed In a 
howl well lined with thoroughly beaten aand and 
plaeed on the health of a faience kiln Take tho frit 
from the kiln clean It crush It and grind It In a 
faience mill With stones of sandstone To i parts 
of ground frit take 1 part of porcelain mans (pre¬ 
viously washed In thee usual manner) Blue color for 
cameos r 0 pnitie of cameo mass. 2e$ parts washed 
pormlaln clav and 5V4 parts of cobalt blue (The 
latter propar d fiom half a part of cobalt previously 
eruahed and sifted exposed In a crucible half burled 
In sand to the heat of a hot fall nee kiln fire crushed, 
alfted and to 2 part* I part of frit added and re¬ 
turned to th' kiln) Preparing the cameos An an 
nular coppei mold la evenly filled with whlti camoo 



below, and the whole pat in a preee Take It out. 
remove the felt disks, apply the cobalt W«e. replace 
tho disks, and return to the preee Taka,it oat, place 
between wet cloths and keep It In a damp place To 
produce the cameo A copper plate, on which the de¬ 
ni red design is engraved In tho form of a seal, la 
rubbed with oil or spirits of turpentine the engraved 
plates fitted with white cameo mass and placed over 
the above described form filled with bine covered 
mass The whole placed in the press After press¬ 
ing and removal of the copper plate it Is fired in a 
faience kiln 

Asphalt Cable Maas. —This substance Is employed for 
filling out cable sockets and pipes for whleh purpose 
leflned bitumen is used or, owing to their smaller 
cost commoner nubetances such as plaster, clay etc. 
mixed with it Ozokerite and Chatterton compound 
are also employed tor this purpose, the latter a mix¬ 
ture of 65 parte gutta percha 18 parts of wood tar 
and 25 parts of roaln As a suitable cable mass, that 
Is for tho Insulating or non-conducting Impregnation 
of cables black cable mass Is employed with tar and 
asphalt as constltuouts Also purified bitumen after 
It has been vulcanised by the admixture of 6 to 20 
per cent of sulphur generally carefully prepared and 
made elastic so that when the cable bends It will not 
break Heated Chatterton compound la also exten 
slvely employed In order that in cable making a 
close contact of the gutta percha will be obtained 


SCIENCE NOTES. 

The radio-activity of potassium salts haa been In¬ 
vestigated by J C McLennan The method adopted le 
the following One vessel Is placed within and Insu 
late d from a second and the electrical charge which 
the Insulated vessel more or less rapidly acquires Is 
then observed Preliminary experiments were made 
on the charging action of the radiation from polonium 
and that of the secondary rayB excited in At by the 
yrays from Ra the charges acquired by Or salts at 
low pressures were also observed In the case of potaa 
slum ualta the results show that In high vacua both 
potassium nitrate and potassium sulphate emit an ex 
cess of charged particles of the 0-type The effect 
observed In all cases was small and It required ex 
ceptional conditions to bring It Into evidence It was 
not found poeslblo tn decide whether any radiation 
of thp a type. Is emitted by the potassium salts or not 

H. Biedentopf calls attention to a new step In ultra 
microscopy lu the proceedings of the Heutsch Phye 
Geeell After reebenittag the opttonat conditions necect 
sary to make ultramlcroacoplcal particles visible he 
describes a new luminous ultramlcroscope and Its man 
Ipulatlon Complete ‘dark field Illumination ' I e 
Illumination round the edge of a central screen or 
stop la attained by means of two dark field condensers 
the paraboloid or the cardlold condenser The aplana 
tism of the latter depends on a remarkable hitherto 
unknown property of tho cardlold The efficiency of 
the new appartua Is due In addition to special quarts 
chambers and new objectives Work with the lustre 
ment Is described Including new observations on thi 
Brownian movement on the shape of ultramlrronioplc 
metal particles on mlc roc bemlcal reactions and light 
reactions The reduction of white silver bromide In 
water to polychrome silver particles resembling a 
1 umltre autochrome plate Is also described with the 
aid of colond drawings 

The Invention of spectacle* Is usually assigned to 
the end of the thirteenth oentury but Oaudln and 
Regnault have recently made a communication to the 
French Society of Anthropology which, If It Is eon 
flnmd will carry back the Invention to a much earlier 
date These scientists tn fact have presented to tho 
society a pair of spectacles whfch they claim to have 
found in the excavations at Smyrna. According to 
the description of the drawing submitted these spec¬ 
tacle* are of peculiar form, each glare Is mounted 
separately and the two mountings are connected by 
a movable Joint so that one can be folded upon Ufa 
other Each mounting la circular and la provided 
with a groove for the reception of th* edge of the 
circular lens One of the lenses, greatly corroded, is 
qtlll Jn place It Is a double convex about 14 took in 
diameter The ring of metal which forms the mount 
tag Is not complete; but leaves about % Inch of the 
glare exposed and acts like a spring It can be opened 
for the insertion of the lens, and Its elasticity then 
holds the lens In place It should be added that these 
spectacles were not found In etta and consequently tf 
Is uncertain whether they belong to tho Qreok or the 
Byrentlne period. There can be no question that they 
ant very ancient, hut It la evident that the reins of 
this d leoovary le at p re s e n t only prewtskmaL 
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DAM. 


WATER AND POWER DEVELOPMENT 


AT SALT RIVER. 


ARIZONA. 


ITiv government dam aerottH th« Sail River nt Roose 
v. If Ail/onu ih n tiling <oiii| I tl n nfti r about Mix 
>m8ih of u tlv< build nil. 111 nil htoiiiH hnvi Inin 
I lucid in i Mil ii on Hu 111 hI 10foot mmIIoii or tin 
strut tine an 1 it ih xi inil that Hi mtlii inasomy 
work ulll b llniHlu I dining <b |i nt year 

lukliik lb m itliiid I Hu dan ib tin InlMul point 
III follow Inf, In ih bts bav. Ih n attained 

rhi brHt 10 lut Ik '-k f.ct In b, l^ht the next 10 
feet JltOj fid tin 11 xt 100 feet **8 fr.t tin next 
Art (cit I* I <t II i XI UK) fiit 00 ful I hi next 

if ful I t. I I tin n xt to f l iso ri I tin next 

I 0 bit 1 to I t 

Hu total liiihlb Unix imhmU'x It fit but tlimi 
IlKuriH will b inn a il moiiiiwIiui wlun tin intln 
lingtli of in iHimry ih limn, lit ui ti n lr vi 1 

rile dam la aln ul) In pin If nl Uh and marly 

*00000 aoi ful of witir In .lot d Im hind tin* inaH 

hI vi boHi await nix, lit. ill limit a In tin ft IiIh fai below 
Miaxund at III lam tin d | tli id watu la about 
1*0 f it Ah tin low i HI iiuniilxlii d mi l tin ih ISO feet 
In hi Ik lit Unit hI III iimnliis (0 fut of iihIhUuk dam 
available At tli 1X0 foot 1 \il III ninnulit ol wntir 
stun I would Ih *11.1 art fit lb tamplitii 

lOHcrvotr will bi nillih wlili by . miles in length 
Thru hitlbodH an piovldid fot chewing thi water 
ofT as It 1 m ui t di d 

Ihmugli a power t anal IS mlliH In length having 
an ilevulliin of 21ft rut uliove thi Itvtl of the liver 
ul thi iiprI of tin darn wlun It intern a pi onto k 
that iunit to tin |owti hunsi b low tin data and about 
*1 fiel aboei the live I of thi tlv r 
Through a 10 loot dlatmtu pi pi piuitratlng the 
■lain Htatling nt Us upMtnain fan about "• fut above 
river level and It i mlnnl Int, at th | owt i homo 
Tluough flu HlitliIng tunnel Id by t fut Hint lend* 
nt the level of (he live! thiough the mountain ulde to 
tin tlvei bt low the dam 

Anv oi all of I In mi methodH tna) In emiiloyed aa 
tin height of tin ntured wntir and otlni londltiona re 
quire 

The area of land to be Irilgntiel by means of the 
memoir ta aliout *innoo aniH lying In the valleyH 
of the Salt and Olln Rivets from tiO to 200 nilhs 
below Of this aliout 110000 nirm may Ih reached 
bv gravity lenvlng *oooo a rete to lie m rveil bv ptimpn 
elifwn bv eleilrle powi r giuuated hy means of the 
flowing water 

Tin plan to hi i tire a atipple me ntar> |Hiwe r nervier 
fiom llu dam Ih now being pul Into prattle In all 

it Is etel iilated that 2 000 hom powi t inn Ih de 
velniied Hint ling nt the dam foe a dhclanie of 60 


BY EDMUND G. RINYON. 


mile a the wat t la being harm tew d no teas than elghl 
tlmiH wholly or In putt null linn developing energy 
ranging from 7 00 to ”00 home power All of Uie 
power develop el et tin van ms stations ih brought 
luge the r by cables and can led through the mountains 
and valle vh by a system ul transmission tables Du 
elty of Phew nix Is ilnady using 2 000 horse jiower 


and power Is for aale to all who desire to purrbaae 
Am far as lmsalbh howe ver the government will 
tme the power to expand Its Irrigation plans By 
means of a transmlHHlnn line power will bo parried 
a distance of too milcR to the Sacaton Indian Agency 
(hen. to pump watir foi the irrigation of 10 000 aeres 
or land to be cultivated by the Indiana Wherever 
within a radius of *00 miles bodies of undergmund 
water eon be found adjaeenl to aultable land ths powir 
will la conveyed and harm him el to pumps In this 
way the be ueihts of the gnat engineering undertaking 


will he extended from one-third to one fourth over 
tin original ex|u- tatlons 

ENGINE BOOMS ANCIENT AND 
MODERN 

Im nun of the preHent generation who go down to 
the sea In ships e annol possibly realise says the Kngt 


neer ihc magnitude of the dlffennee between a mod 
era and an am tent engine room The word ane li nt 
expressed a relative Idea bicam engines am all mod 
trn bb compand with the potters wheel or the water 
mill or tha loom But compand with each othn they 
arc ancient and mndirn Anyone In doubt ran settle 
the point hv a visit lo the South Kensington Mutuum 
Thi distlngubehlng fiatuu of tin old time engine room 
was extienm simplicity fewmaa of parts There was 
n cylinder and a piston a erossbend two side liven 
a e onne i ting rod a e rank shaft a long P slide valve 
wotked by a single icotnliic with a gab and a pin 
Then them was a Jet condenser an air pump and a 
feed pump and that was about all An ordinary cop 
per kettle containing tallow stood on the < ylluder rover 
that it might be kept hot A little was administered 
now and then on the up stroke through a ro<k when 
the vacuum sucked It In and so stopped the groans of 
the piston That was the equivalent of up to-date 
forced lubrication Tbe. boiler pie mure was 10 pounds 
to 11 pounds and the consumption of fuel waa at the 
rale of about A pounds per indicated horsepower per 
hour To make a complete drawing of such a marine 
engine was a very simple affair Home excellent ex 
ample* are to Is* found In ‘Bourne on the Steam Bn 
glue There Is still in existence a very scarce man 
ual of the marine engine written by Maine and 
Browne and published under tbe auspices of the Ad 
mlralty for the use of naval engineers Among the 
Instructions given are those relating to the precautions 
to be taken when a ship waa going Into action It will 
be remembered that the boilers were rectangular— 
mach the shape of a biscuit On with the corners round 
ed off The engineer was Instructed to have ready 
numerous pieces of boiler plate and short lengths of 
Umber If a round abot came through the side of the 
holler “the hole was to he stopped hy a piece of plate 
fvedded on canvaa coated with red lead putty, and 
secured In plaoe by wedging a timber strut between 
It and tbe ship’s aide Before going Into action the 
pressure was always to he let down below that of the 
atmosphere, aa that when tha hole was made air 
might rush In Instead of steam coming out In this 
way the dangsr ol a damaged steam pipe waa Alii* 
mixed This reads like a Jest now. but It was not a 
Jest It waa a serious Admiralty Instruction Wa h*vt 
not beard of any instance In which repalm were Of. 
footed In this way; nor, Indeed, of much mischief otoy 
having been wrought hy round shot m m*m «? 
boiler rooms. It was a curio* Cast that Aw** the 
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Crimean war a pnddle wheel «« never disabled 
although the Peddle boxe* and peddle box boats or 
■teeu frtcetee like the old "Terrible were knocked to 
plecea 

Of the modern marine engine room most of our 
render* have no doubt an idea To man? of them 
It la familiar Ita content* constitute a maw of 
mechanism There are mile* of piping hundred* of 
valve* of tbe moat varied kind* Then are two Beta 
of engines Instead of one there art at loaat six oylin 
ders Inatead of two and tbe piston valvta are bo largo 
that It la easy to mlatake the valves for the (vllndura 
from the upper platform And then the auxiliaries 
the foreat of pumps the feed heaters t< distillers the 
Alters the lubricators the expansion gear the revere 
Ing engines to say nothing of dynamos and nfriger 
afore and hydraulic machinery and a multitude of 
small tblnga each and every one dc manding attention 
Then the pressure 180 pounds to 220 pounds which 
tries every joint The old fashioned shovel had a 
wry easy and irresponsible ltf< compared with that of 
tbe marine engineer of the present day 

U t us ask ourselves the cause of tbe change Why 
has complication taken the place of simplicity* Why 
are there so many things In an engine room that our 
fathers or grandfathers did without* And did with 
out while opening up the commerce of this country 
with the world and rotating on voyages and unit.r 
taking risks of very great magnitude The answer is 
quite easily given They aro one and all the result 
of a desire to save fuel Then was only one effectual 
method of doing this Pressures must he raised and 
steam expanded Formerly tho Jet condenser was 
used It was simple cheap demanding little or no 
attention giving an excellent vae uum at a very mod 
orate cost The boiler was fed with sea water and 
about one-fifth of the feed had to be blown hot over 
board This represented a loss but not a great one 
Attempts were made to raise pressure but about TO 
pounds was the limit At the higher temperatures salt 
was just as soluble as at low but sulphates of lime and 
magnesia become Insolnbl. and being thrown down 
on the heating surface formed a hard scale It became 
clear that if pressures were rained" the boilers must 
be fed with water free from scale making Impurities 
Knter the surface condenser upon tbe scene Great 
difficulties were encountered and dorens of patents 
taken out for getting over them It was all experl 
mont and as usual the solutions of the problem were 
Hupplied by practical men * I Ike moet other things In 
a ship the surface condenser as we have It Is a sur 
rival of the Attest With it came centrifugal elrculnt 
Ing pumps and other delights for the marine engineer 
The coal consumption fell A horse-power could lx 
had for 1 pounds per hour There was no longer a 
limit to boiler pressure and TO pounds eame In and 
with tt various forms of the compound engine Need 
It be said that tho n suit was more compile atlon * But 
consumption fell A compound ■ nglm w 1th F 0 pounds 
pressure) got on with ns little as 8 pounds or ^Vt 
pounds of coal |xr Ind hated home power The cylln 
drlcal or Scotch boiler took tbe place of the box holler 
and pressure rose to 80 itounds There It remained 
for some time The Introduc tlon of stool bigger plates 
and better machine tools was followed by gradual 
rises A third cylinder was added and pressure rose 
to 100 pounds Finally came the quadruple-expansion 
engine with four cylinders and four cranks and 220 
pounds pressure and a horse power for about l pound 
of coal 

All the changes which have taken place during tho 
last half century have resulted from the search for 
economy of fuel and the discovery that it ooutd only 
be secured by raising pressure All that Is said and 
argued on theore tleal grounds about the multlple-cylin 
dsr and tlie heat trap has no practical significance 
The reason why the modern Is so much more oconomi 
cal than the ancient marine engine la almply that it 
works between greater temperature ranges But for 
mechanical reasons high pressure steam cannot bo 
worked la fingls cylinders hence compounding Much 
that la of interest will be found by the marine engineer 
of to day who will ask himself why things are as they 
are and not aa they were Ix*t ns suppose for a mo¬ 
ment that no possible advantage could be gained by 
carrying a higher pressure than 20 pounds If that 
were true then the modern engine room would differ 
very little indeed from the ancient engine room 
Rectangular boiler* would) still be used because they 
take up leas apace than Scotch boilers It Is probable 
bat fur from certain that surface condensers would 
be used Improved devices for handling the engines 
would be adopted Various precaution* would be taken 
to prevent waste of heat and leakages of air to spoil 
the vaennm But there wooM be no compounding 
and the sox justice would be few and far between, 
there would be leas stress on everything and very 
much smaller power*. But all this only goes to sub¬ 
stantiate the argument that tbe difference between the 
ancient and modern engine room 1* doe nlmoet alto¬ 
gether to tbe augmentation pf pressure Computation 
baa gen* bond In band with rim of pressure Bach 
ebanga fe*n entered Anther, aa* m would change have 


gone on to the end of all tblnga Now wi bare thi 
turbine It piuralsc d simplicity It teinalmi to b seen 
If tho promise can In. kept The lurblne englm room 
certainly calls up few memories of the past Ita com 
plexitlcs and troubles are all Ita own Thty must be 
serious Indeed If they exceed those dt alt with by naval 
engineers In chargi of the reciprocating euglncs of a 
modern warship 


TIRE INFLATION AND ADJUSTMENT 

Tire manufacturers are unlvtreally agreed after 
spending much tlm< And money experimenting ami 
testing that certain air press urea should ho main 
taintd In all Urea according to the weight they ar 
to carry I he necessary minimum pressure Is stand 
by manufacturers to be as follows 


!Vfa Inch the 
4 Inch tire 
414 Inch tire 
Inch tire 
Vt inch tire 


CO | o in la pre store 
T pounds pressure 
80 pounds pressure 
fit) i uuda iicssurt 
90 pounds piessur 


Inasmuch as tires are manufactured and sold undoi 
a guarantee for a ec rtaln mileage the. guaiantec Is 
based on the understanding that they will he k pt up 
to this pressure at all times and a number of makers 
attach a tab I or brand to the tire stating the. re 
qutred pressure for that particular sire of tire If 
thcr fore cats ai inn with Mr s Inflated to a lower 
pressure, replacements cannot lx Justly exp t c] from 


taums a break In the Innermost layer of canvaa which 
will soon chafe the adjoining layer and each layei 
will then go in turn until the tire Anally blows out 
If tbu tire* were well inflated tin same, stone eould 
not make aueh a eh pr ssim 
A partially inflated th lx -ilxo damaged by over 
heating caused by lute rial file Mon of the layers 
which are foiced out of II it natuial spherical eon 
(■traction on which they ate Intend d to run causing 
the rubber ticad to Hcparat from the aiivan allow 
Ing th watci and dirt t > g t In I twe u th layers 
cf c an\ as when ot ounce th Mini tiic N reitn d 
Tins arc Men lln inns s nr what the owner oi 
clauffcur alls a dtf otl\ Mr nnd ate the occasion 
cf Just IJ M n by mat Ufa tin ih to n replacement 
All i utable rriiofaetui is ar t ud> and willing to 
r | hue deft tive ur « and i t tr lbl Is found In the 
adhei nu to lie mileage gu-mtnlet tut proper infla 
tlon Is JiiBtly and for tin r ast ns stated desired and 
dt mandt d 

THE PURrST WATER NOT Al WAY* 
THE BEST 

A c >oi> drinking water poas sses m agreeable flavor 
which It owes to the mineral substances which It holds 
In solution The most lmpoitant of these salts Is 
rale turn bhartxmau the presence of which In small 
quantities should be considered as a hygienic require 
ment of drinking water Our oiganlRm needs Urn 
salts f t its It velopmt nt and even for Its malnten 
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manufacturers When tires aro returned for idJuHt 
ment because of blow outa chauffeurs doubtless b 
lleva In the majority of instances that sufllitenl it s 
sure has been maintained tb justify the claim This 
of course Is a matter of approximation or oi colon un 
lews a pressure gnge Is used 

In the expedience of supply departments claims ire 
frequently made based on the statement that th right 
preaaure was maintained being subjected only to a 
test of hand pressure and looks A test made by pres 
sure gage Indicates In nearly every case that the 
actual pressure Is little more than 60 per cent of that 
required In one instance of a 925 by 1J5 tire on a 
limousine car weighing 5 000 pounds It was ictog 
nixed and admitted by the owner and chauffeur that 
at least to pounds pressure was required and It was 
asserted that such was the pressure maintained as 
tbe chauffeur stated he bad been Inflating tlies foe 
more than ten years and believed his Judgment could 
be relied on without the necessity for tbe use of a 
gage The tires were tested In his presence and 4 
pounds and 40 pounds pressure respectively were. In 
dlcated by the gage The necessity for gages to de 
termine tbe proper Inflation was Immediately and 
frankly admitted 

Tire* are made of a number of layers of canvas 
over a spherical mold tbe layers bound together with 
aa antifriction compound Therefore If they are 
only partially inflated they are flattened out by tbe 
weight of tbs car When small stones are struck a 
brief aad sharp depression is made in the tire which 


mice because it dally loses a cossiderabie quantity 
of lime which must be replaced by lime contained In 
the food and drink Bousslngault found that a young 
pig abac ib d in three months at out 1. ouucta of eal 
(turn caibonAtc from wafer alone The proportion of 
calcium caibonate In drinking wai i howtvet should 
not exceed one part In 2non If a larger quantity 
Ik present the water becomes heavy and Indigestible 
Calcium phosphate also exists In wattr in small qnan 
titles held In solution by free caibonic acid This 
is a still more useful lngiedtent of drinking water 
because of the, part which it ptavs in Mu development 
of the bony at rue lure A full grown man loses dally 
shout 2- grains of lime and to gralna of phosphoric 
arid 

The presence of calc lum carbonate In wat r | re 
duces another useful result at least In connection with 
the water supply of cities Water which contains a 
smaller proportion of calcium carbonate than time 
parts In one million Is Incapable of covering tho inner 
surface of lead pipes with the protective costing 
which prevents corrosion of the lead by the chlorides 
contained in all natural water and in resultant forma 
tlon of small quantities of soluble and poisonous lead 
salts This consideration has led several cities Includ 
Ing Sheffield Kngland and Dessau Germany to add 
a certain quantity of lime to tbe water before It enters 
the pipes This process possesses the Incidental ad 
vantagss of sterilising the water ti a certain extent 
and of adding a mineral Ingredient which Is required 
by tbs organism of the consumer—Cosmos 
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NEW METHODS OF POLAR EXPLORATION. 

AN ACCOUNT OF THE COMING ARCTIC AND ANTARCTIC EXPEDITIONS. 

BY F. MEWIUS. 


I'm nrtlvliy of ri*ent explore*™ In both the Arctic 
and Antai ill i hi iiih ban bun mim ml with Hogimi 
siiccim*. Hull tin | ilai i xpli l itu iih or till iHHt few 
pant will in ii| > it i tutnln lit |Ihk in Lht history 
or RiOKitilil I dlacov iy ( ■ nun mill i Pmiy who 
bail uli uh non ulbiltv tluouhh nunn roua polar 
ix|i(litlcns is w* 11 08 th i v, iIih milted Pi took 
lalniH I law i athid tin Ninth I dr *inil I liut 
Slim kli lun lint |m m 11 iti d Ihi nlniOHl unixploud Ant 
anlli untlnmt to within II- mllin of tin* Houtlt Poll 
1 hi at aehlcw ini nta allow diarly tin* ixtint to 
wlilih au<ir>8H In th attalntuLut of high latltuil«*a and 
tho Iravirslnk of ixt nHlvi and unknown lwiHr n 
hlona U dii ml nt upon thi divdjpnnit if th tirh 
ii li|ut if tiBMiliiK by hi iIm although tin ihllity of 
th» iiiintniindir of th ixpidltlon Ih of eoiin a vuy 
tmimrtant failoi This dr vdo| mi til if I In art of 
sledging la (In i*t,ult or tin aunimiltlid ixpultnoe 
of many y*aia Aftn tin indiu\ora to find a praitl 
table octan pishhri thiough tho pdai I to ( hlna 
and liidlti had fail d tin Ninth lol Its If l> ann the 
ptlndpal obj t d Arith txploiatlon It noon In 
tanu ivltlint that llttli lotild la doni with ship* alom 
W In ri vi r an ulliinpt waa tnadi to promil northward 
through Smith a Sound along thi entd timaL of (iiitn 
land nmthwaid ftom Hplt/targm n Ibrlnga btralt 
the ahlp a pragmas waa amaltd by Impen* trabl* 
maaaoa of In At thp beginning of th« ulmtointh 
(pntury Joutniya by hlpdgi wm tiiuli rtaki i> and atn • 
that tlmu tin alrdgi haa Ins n tho moat important 


wlilih la uaually found north of SpitrbirgPn at latl 
tud« HI dpg A atlll morr Important pioblam la thn 
dtvdiipniitit of a auitabU method of anchoring so 
that th* alrahlp tan atop on lta Journey toward thp 
polp foi thp pun oa< of taking aoundlnga Two Zep- 
liplln alrahlpR will b* appdally ronatruoted for the ex 
ppdltlon One of this* vtaada will perform the voy 
Hg< of exploration whll* tin other will remain at thn 
htatlon In Splt/b*tgin aa a reserve in irsp of need 
lht exploring viaacl will keep In toueh with thp sta 
lion by mi ana of wire lues tdigraphy In ordet lo 
prov* tin (apublllty of th* m w aliahlpa to perform 
tlmr il loll id taskB they will be dispatched on Jour 
mya out ai a fiom Ilambnig (luting the summer of 
1111 and will not be takin to Hpltrb* rgen until the 
following >• ai wh*n tin voyagi of polar exploiatlon 
will la gin With tlila nuthoU of pupaiatlon If la rea 
aiinabl to «xp*it a auiuahfiil a ompllbhraent of the 
main ix|Hdltiun especially aR au aliahlp haa a free, 
doni ol inoveininl wlilih Is mt poabcsbi d by any other 
vi rh I nr txp dltlon In lb* Ice loveud Tolar Sta 
1 hla Rea la how* vi i on* of th* moat Important 
Adda ot exploration In tho Aretle ugion consequently 
much Intir*at ottathia to Caut Amundsens projettid 
expedition with the Fram Amundsen a journey 
Ilk* that performed by Nana*n with ihe Fram will 
be a* i oinpllabi d by dilftlng The vessel will proceed 
thiouKh U* ring a Btiait allow ItHelf to become froren 
In the bo paik and then drift onward with the cur 
lint Ihla Journey la likely to occupy three or four 
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auxlllaiv of th* tole aeikira and otlur Amtlr rxplor 
era lb* alilp hi rung only aa a oimnhnt point of 
departure for tin hltdg* paitl a Th* dlfficultlea whbh 
tluae paitba had to inntiiid with may tie tnnidvid 
whin w* nnunil>ei that th* polar In la oft* n a*«u 
mulatid by onnn mt tints and nth*r agmdia Into 
masses of hills Int* race Pel by wide btietih*a ol op* n 
water and that th* enttn mawR of In often drifts 
with th* mirent Furtlu rinor* It la not poaalbl* to 
tiavd by all dg* civil th In txeepl duilng a short 
inlod In apt lug III ordu to um this period to the 
b*at advantngi and to provlili (lie expedition with 
gold alidgca and dogs and aultabl* equipment expert 
knowbdge la riqulred In this r*spnt the greatest 
ixptrleun haa lieen aiqulnd hv Peary who Anally 
adopt*d the plan of employing Eskimos aa hla assist 
ants 

Meanwhile Ihe dlrlglbl* aliahlp la preparing to outer 
th* ft*Id of ArctU exploration II la true that Well 
man haa not won Ills hoped for 1amola but the reason 
of hla failurt mnv b« found In the (haiacter of his 
pieparallona Hila fa*t ln*r*aa a th* lnteieat which 
attaihib to th* piojntid (1*rman Polar Expedition 
with 7ippiltn aliahlpa th pnparationR for which are 
being cairlid nut as th* xj.dltlon Itself will be con 
rtucUd with <Imia*tnlath \ilv German *at* and thor 
nughn«HS Th* objnt of thlR ixpidltlon Is not so much 
thi attainment of the Noith Poll aa thi advancement 
or ai linn In paithuUr thi m* teorologUal tondl 
Ilona of th* Arctic region will nieeasarlly he very 
thoroughly studied Anmdlng to the plan whhh has 
bnn d«elded upon a inlliulnary expedition will start 
during the coming summer when the German explorm 
lion steamer Polaeldem and th* Norwegian Arctic 
ship Phoenix will proieeel lo Bpltabergea In order 
to wok and prepare a aultabl* plate for an airship 
station it will alto be. necetsarv to make lnveatlga 
tions conttrnlng the polar Ice the southern limit of 


veara during whhh th* members of the expedition 
will l»e expos*d lo dreadful loneliness and monotony 
of Ilf* lu th* Arctic but It offers a prospect of trav 
■ ralug th* Immense and hitherto unexplored region 
whhh 11*s between Alaska and the North Pole In 
eonnes'Hon with Amundsens expedition explorations 
In th* Atlantic Oe*nu will be undeitaken this summer 
after which the ship will start on Its long Journey to 
Boring s Strait Ha Cape Horn 

It is probable that the Russian government will also 
send an expedition to the Arctic this summer in order 
to make explorations along the roast of Siberia In the 
Interest of a possible future navigation of the North 
east Passage Two vowels have been construe ted for 
this purpose with especial attention ta their capability 
as Ice breaker* The doubtful point appears to be the 
appropriation of the large sum of money which will 
be required for the expedition Itself and the auxiliary 
land expedition along the coast of the Taimyr penln 
sula 

The well known Norwegian Arctic oxplorer Iaachsen 
exjtects to complete during the coming summer the 
explorations begun last year for the purpose ot mak 
Ing a stlentlflc study of the coast and Interior of the 
northwestern part of Spitsbergen Of especial practl 
cal value arc isachsens i-artographlc photographs and 
drawings of the Indentations of the coast and hla 
soundings whtih make It possible for even large tour 
1st steamers to visit these fjords with perfect safety 
On the east coast of Greenland a Danish expedition 
commanded b> Oapt Mlckelsen has been waiting 
since last autumn wltb tbe object of seeking during 
the summer for the lost records of Myllua Brlchsen 
who perished In 1907 In an attempt to croes the Ice 
covered Interior of Greenland In connection with 
this expedition the Danish explorer Knud Rasmussen 
will make etudtes of all the Bsklmo tribes He win 
start from Cape York, north of Melville Bay and pro¬ 


ceed to Hudson Bay and through the Eskimo territory 
extending along the north roast of America to the 
Aleutian Islands Three years are allowed for the 
accomplishment of the work 
Antarctic exploration will thla year take the unusual 
form of a race for tho Pole between Englishmen and 
Americans Encouraged by Peary a success tn the Arc 
tie tho Geographic Society of Washington and the 
Peary Arctic Club of New York quickly decided at 
Peary s suggestion to fit out an expedition to compete 
with the British Antarctic Expedition in command of 
Scott Both expeditions will atari this year and both 
have the same main object tho attainment or the South 
Pol* but they will no* k thla goal from opposite points, 
the English expedition starting from VI* torts Land 
the American from Coats Land In Weddell Sea dia 
(overed In 1904 by Bruce Both expeditions will be 
equipped In the best possible manner In tho Torra 
Nova Capt Scott possesses an excellent vessel and 
he will carry sixty sledges and one motor sledge for 
the use of hla various sledge parties Ponies and dogs 
are now being procured In eastern Siberia for the use 
of the expedition Dr Wilson a in* uib* r of the Dls 
•every . xpedltlon la the ehler of the selcntlfle staff 
The Terra Nova will leave Englaud In July and In 
Derember will reach New Zealand whence the Journey 
will be puiBued to Victoria Land The winter station 
will be established probably In M*Murdoch Bay In 
the* vicinity of the volcanoes Ercbua and Terror 
The American expedition will make use of Peary ■ 
vessel the Roosevelt and will be commanded by 
Capt Bartlett On Peary a advice only dogs will be 
used for drawing the Bledgos In September the expe 
dltlon will leave Punta Arenas In Tlerra del Puego, 
the moat southerly settlement In the world and will 
proceed to Weddell Sea where Its A rat task wllf be 
the rediscovery of loat a Land 

It Is not cany to decide.which of these expeditions 
the English or the American la moat likely to reach 
the goal Stotts point of departure la the nearer to 
the South Pole and from It aet forth the successful 
sledge parties of Scott In 1902 and Shackleton In 1909 
For the purpoae of geographical exploration however 
It Is very advantageous that a second attempt to reach 
the Pole by a totally different rout* will be made In 
this way it is probable that our knowledge of the ex 
tent of the Antarctic continent will be greatly In* tinned 
kor though we know little of the Antarctic continent 
IIs exlnten* e can scarcely bo doubted With the ex 
iiptiona of Viitorla Land and King Edward VIL Land 
all land masses which have been reached or seen by 
former expeditions fle at very great distances from 
the pole and about in latitude 60 d*g These regions 
Include Wilkes lnnd Kaiser Wilhelm Land Kemp 
Land and Enderby Land on the one side and on 
the other Graham Land Alexander I Land and Peter 
I land contiguous to which is the region discovered 
by the Charcot expedition extending along the 70th 
parallel to about 126 deg of west longitude 
By a remarkable coincidence a great German South 
Polar expedition 'which possibly will begin operations 
during this year haa suddenly been projected Lieut 
File hner celebrated through his extensive travels In 
Tibet Is the originator and will be the commander 
of the expedition Combining scientific seal with great 
energy and Indomitable courage Fllchner Is the very 
man for this undertaking While the attainment of 
the South Pole Is the main object of the American and 
English expeditions tbe objects of tbe German expedl 
tlon are exclusively scientific, and consequently appeal 
to the Interest of the entire scientific world Ftlchner 
purposes to traverse the Antarctic continent and to in 
vest (gate the relations between Its eastern and west 
era parts for the purpose of deciding whether these 
really form a single continent or whether the western 
portion la merely a peninsula on the coast of the 
larger western land, connected with It only by a low 
lying Ice-covered neck of land separating Ross Sea, 
adjacent to Victoria Land from Weddell Sea, in the 
South Atlantic The expedition will start from Wed¬ 
dell Sea but an auxiliary vessel will proceed to Ro« 
Sea and will establish a depot of provisions as far 
south aa possible at the foot ot the lofty cliff, for the 




the principal ship In this n ___ 

to traverse the Intervening land and solve tho' Import 
tant question of food Tbe plan is for tbe sledgs par¬ 
ties to return to Europe by means ot tho auxiliary 
ship from Rose Boa. Tbs celebrated Norwsgtan m 
Plow Herdenafeiotd says that this pig* is by far th* 
most important and moat valuable of an pretats of 
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Antarctic exploration Apart tram the sreat problem* 
con cerning the Interior of the Antarctic continent 
which will be eolved hr It, the expedition will be able 
to make very valuable ooeanographk exploration* 


Fllchner estimate* the cost of the expedition at $300 
000 with one ship and $500 000 with two ships and 
these estimates are none too high In the opinion of 
other polar explorers $90 000 has already boon sub¬ 


scribed Fllchner desires to rely upon private capital 
alone in order to be < ntirely Independent In his con 
tiol of the expedition—Translated for tho 8c irnrino 
Aj&uula'c SuiiLtMbttr from lllualriitt Zeltuug 


A SELF-LIGHTING ELECTRIC ALARM CLOCK. 


BY DIL ALFRED GRADEN WITZ. 


Th r ingenious electrical apparatus recently designed 
by Prof R Dubosq at Bayeux France and pictured 
In tho accompanying Illustrations Is Intended to per 
form the function of awakening a sleeper and of light 
lug an electric lamp, to assist him In rising By ex¬ 
tinguishing this lump, a platinum wire Is brought to 
incandescence on which any other lamp can be lighted 
In case the owner of tho apparatus has no electric 
plant at his disposal 

As seen in Fig 1 the apparatus consists mainly of 
a small wooden box with a primary battery or two 
pocket accumulators This box Is provided on Its 
sides with different devices vlx to the left (1) the 
handles and disengagement device In front (2) the 
alarm with the Index for actuating It and to the right 
(3) the bell mechanism with the lighting device for 
the platinum wire On the cover the lamp Is located 
with Its reflet tor and a small resistance which op 
poses the slight resistance of the platinum wire to 
the higher resistance of the Incandescent lamp The 
apparatus comprises essentially three parts—the actu 
a ting device tho disengagement device and the trans 
mission 

The actuating device on which the working of the 
whole mechanism depends consists simply of a alot 
ted copper Index PP carrying at Its end a stop which 
can be adjusted to any point on the dial This Index 
Is so designed that the minute hand may pass over 
it without touching It whereas the hour hand on com 
tug into contact with It closes the circuit The mech 
anlsm proper of the alarm clock need not be altered 
In any way In fact any ordinary alarm clock can 
bo used Its mechanical operation being reserved for 
the case of a breakdown In the electrical arrange- 
mont 

The disengaging device Is equally simple It con 
slsts of a double electromagnet and three levers rep 
resented In Fig 1 to the left (1) This electromagnet 
will act by attraction Immediately on what is called 
the disengagement lever ’ D which communicates 
first through a slot with the lever o which actuates 
the lighting circuit (represented In full lines) and 
secondly through a projection with the lever O which 
actuates the bell circuit (shown in dotted lines) 

From the above It will bo readily understood how tho 
mechanism operates By switching In the lever c the 
circuit Is Interrupted at b and by switching In the 
lever C the other circuit Is broken at C The 
switches are then brought Into their proper position 
vis B Into the position B and c Into the position 
e and finally the actuating index Is brought Into 
contact with the hour hand of the alarm 

The Inside terminals AA' will then be connected 
with the two terminals of the small battery contained 
in the box the electric current taking the following 
course From A to B B B CO to the electromagnet 
E over F the body of the alarm and then over the 
hour hand to P K H and A As the electromagnet 
at the same moment attracts the disengaging lever D 
the lever c Is again brought Into contact with b by 
a spring connected to It and the lighting current 
coming from aa will go directly to the lamp whereas 
the lever C becoming disengaged drops Into the post 
tton <r loading the current through another circuit 
to A' while traversing the bell arrangement the lat 
ter does not stop ringing before the twitch B ha* 
been brought back to Its disengaging contact B* If 
now the switch t be pat btek to e' the lamp Is ex 
tingnlshed and by poshing it on to there Is lighted 
the platinum wire, the luminous Intensity of which Is 
controlled by a small rheostat, located In the cover 
The sleeper must obviously get up to stop tbs alarm 


TSANSMISSIOM Or ELECTRIC WAVES 
Faoit the results of experience In wireless teleg 
raphy in various directions and at all hour* of th* 
day and night It appears that the ether doss not 
always possess the same power of conducting electric 
waves but that It* conductivity varies greatly at 
different times Tbs mors Intense tbs solar radiation 
th* smaller la the conductivity of the ether Hence 
the prevalence of atmospheric electrical disturbances 
at eight Is due to the toot that the greater conductivity 
Of the ether at night makes peroeptlbt* th* electric 
waves produced by storms so distant that they cannot 
be defeated In tho daytime. For tbe asm* reason wtre- 
tosa di spat c h— oa» be —et greater distances at night 


than by day Finally it may b« cendudnd that a 
wireless station of given construction does not possess 
any definite aad constant radius of action A station 
which can send messages to great distances at 50 



degrees norfh latitude may liav a Mry restricted 
range in the tropics owing to tho greater intensity 
of solar radiation 

STEAM TURBINE ELECTRIC 
LOCOMOTIVE 

At the opening meeting of the Glasgow 1 nlverslty 
Engineering Society October 28th 1 JO» Mi Hugh 
Reid managing director of the North British Loco 
motive C ompany of Glasgow In his address as honor 
aiy president of the society made |ublic a most in 
terestlng description of the first steam turbine elei 
trie locomotive This new tvpe of locomotive Is now 
under construction on the Reid Ramsey system, In the 
works of the North British 1 oconiotivc lotupany 
The Hcllmann steam-electric locomotive built In 
1894 was considered the most notable attempt to in 
Iroduct independent self generatl lg electric units that 



Xbcilwpct muWfctnp to Mop it. 

might operate over existing railway systems without 
necessitating any electrical equipment for the rail 
ways themselves The Reid Ramsey though a devel 
opment of the Hetlmann idea Is said to be founded 
on a very different and much more practical basis 
The boiler In which the steam la generated is of the 
ordinary locomotive type fitted with a superheater 
Bunkers and water tanks at both sides of the boiler 
carry the coal and water supplies A turbine of the 
Impulse type with a spesd of 3 000 revolutions per 
Plante, coupled directly to a continuous current vail 


able voltage dynamo or generator receives the steam 
Ld from the butler The dyi anin Riipllca lectrlcal 
energy of from 200 to CU0 volts 11 fc ur series wound 
traction motors the armatuies of which arc built on 
the four main or driving uxl a of the locnmctlvc 

The exhaust steam from the turbine passes Into an 
ejector rondcnicer and Is togethu with the circulating 
condensing wntcr delivered cv ntuillv to tho hot well 
Owing to the fact that the steam tuiblne requires no 
internal lubrication the water of condensation Is free 
from oil and consequently Is returned from the hot 
well directly to the holler by meins of a feed pump 

Ab thp water pvapoiated by the boiler Ib returned to 
the holler continuously the sui ply of water earrled 
In the tanks Is n tually circulating water for condens 
Ing i urposes This condensing water Is circulated 
within practically a closed cy lc )y means of small 
centrifugal inmi s drlv n by auxiliary steam turbines 
placed alongside the main tuitine and dyname Tim 
* y« le of the I untie ns lug wa r Is from the tanks 
through the Aral pump then Hire ugh the condenser 
where It beec mt*s heated In oi denstug the exhaust 
steam then to th hot well * rout the 1 t well It 
pass » threugh the s coml pun)| to the cooler situated 
In front of the loe motive whete Ih full li ncllt of 
the blast of air cause-tl by the mot nicnl of the loco¬ 
motive aided by a fan la utilized for oollng the hot 
cliculatlng water Aftei lasslng through the cooler 
the wator Ih icturned to tb bui ply tanks ready for 
further condensation dull s 

lbo locomotive bolki Is de | rltod of the usual ex 
haust blast which Induces tb draft through the fire 
box and lubes owing to tho condensation of the ex 
haust steam A forced draft i rovlded by means of a 
small tuiblne fan replaces the reduced draft In the 
new locomotive The fan Is placed within tho cooler 
so that It will deliver hot all to the boiler Are and at 
the same time assist the current of air through Urn 
cooler 

Tht small switchboard and the Instruments require d 
the controller for grouping the four motors In series 
—seriesparallel and parallel according to the draw 
bar pull to be exert d—and the r gulator for eontrol 
lng the voltage In the elcctrl al circuit and conse 
quently the speed of the tialn at all placed under 
the drivers platform within easy re a h— American 
Tournal of Steam and Heetrleal Engineering 

ALEXANDER AGASSIZ. TOR MEM R S 

Art hoi in the great American oceanographer had 
teaehed the age of seventy live few of his friends were 
prepared to hear of his death which appears to have 
taken place somewhat suddenly on board the 8 8 

Adriatic od March 28th while on a voyage back to 
the I nlted States 

Tht distinguished son of a famonu father Alexander 
Agassiz wns bom In Switzerland but naturalized in 
America vet ho cosmopolitan was he In his tastes 
and habits that If ever an Individual deserved tbe title 
of a citizen of he wnzld he was the man Up to 
the age of thirteen be was cdu ated In his native 
land but proceeding to the I nlted States in 1848 he 
went to the Harvard I nlverslty where as a student 
In chemistry and engineering be obtained his degree 
of BSe al the age of twenty two After spending a 
short time as a member of the l nlted States Oeologl 
enl Sutvey young Agassi/ bee ami a mining expert 
and so successful was lit In this profession that at 
q ulrltig possession of valuable properties In the ! ake 
Superior region ho rapidly made a very large fortune 
In connection with the copper minds 

The love of natural history studies however which 
ho inherited from his father soon made Itself felt at 
first ho aaststed his father as curator of tbe Museum 
of Comparative 7oology at Harvard Aa his wealth 
Increased he was able to benefit that Institution not 
only by specimens collected during bis extensive 
travels and by defraying the root of many expensive 
publications but also by gifts of money up to 100 0001 
After the death of his father he acted as curator of 
the museum for eleven years Beginning with the 
study of marine Ichthyology he subsequently cams 
to be acknowledged as a great authority on the Fchtno 
dermata ao that on the return of the Challenger ex 
psditlon be waa asked to undertake the report of the 
Echini colluted during the voyage 
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but the woik for whl<h Alixand r \gsvti/ win 1 m 
• lilt fly l c me filbert (1 mom that whnh dm In*, n arly 
foity yiars he tanied on at his own ixp mu In ton 
mttion with oi< nnogtnphy llit Initul StatiM rov 
t rnnunt wllli tin Rriatest 111xt illtv nnd t mbit! tutlon 
for tin tnliriHtH of ..iltiiri alltn tl 1 Im fr m time 
totlim tht UHt of tin It hud vlig \ *> Is Hi uptalns 

of whlth wen lmtlrutl (1 to pi i t tl ms It s vittinlly 
undtr tht oidti of Agus-d/ lilms If III nituiilist 
uidtd by a alalT st I tl tl uud j sltl bj lilms If tarried 
on HoiintlliiRh and tinU kIukh In v ly pirt ol tin 
Klobt hi ini ntt ntit n li lig d vd tl li tin Htudy of 
it ml i r* litgli ulng tu IS with tli Htudy of 
lln (>ilf f M xl o tli (ailblMiui S i mil tht At 
liiiillt oast r Am rita Agicd/ font Inn 1 IiIh work In 
ISM) b> lot sligiitlng tin Huifn fain a f th Oulf 
Si ri am Hi kIiI i wmkhg tut ill l tails dillviil 
I Mini tin Hludy of t lb tl ns nmil lining thiHi voy 
ages lln riHiiltH i f wl Mi \ i ri | nblislu il In tonnit 
tIon with tli Harv ml Mns um if (tmpnratlve /on 
I igy ArhhsI/ wr t a w II illuHtrat tl mtount of his 
woik Tin Thr t V()ur h tl Hit Wake, In two 
v Mimics 

III 18*1 ArhhsI/ IrHiihftriid hln illttntlon to tin 
wiHtitn hIiomh of Hi Unhid Stabs tnd ( ml ml Ami i 
I a InvistlRBlItih the HtHU annul lb Sand tli li IhI 
Hilda and pavhiR H|ntul altmlhn to tin total rttfa 
Hull bitwi n IS), mill IS«II Ills tX|lomtl im wrt io 
t xt tided durliiR 1 sJ t to th f>i at Hinbi Kttf of 
Aiihi i ilia and In IXi X to tin HJI IhIhiuIii tl 1X19 
md I HiO hi waa slili to in d ltnki a i nils am hr th 
wirloim RioiipH of i otal lalandH IiIiir bit wit n bail 
kiau Ihio nnd lapuu In I*>0i - Agassiz tomimni il 
Ilia Htiuli of (hi Itullin Ottnn paying t tepee 111 nit*n 
t ton to tin Mtldlvi lulunda and thi ir HurrountlinRH, 


and in tidu to ompiett tin examination of pot* 
tfona of th« Iatiflt that h< hud nut alicady visited 
h< devotid tin ytam lJ04o to a uuUi among thu 
imiKirtaiit Ihland groups of tht. mate rn half of the 
I’m I fit (Xian 

Tin Intervals between hla mvnal voyagts were 
ottupitd by Agas U In tie study of IiIb tnormous 
tolltttlonH and tin )i<parstlon of memoirs dealtDR 
with the reanlla obtain d Thiw were ihhiu d regard 
lr hu of exptiiHi uh to tin lr UliiRtrallon In the puhlltu 
Hons of tin Ik ntt on So litys MiiHuitn of ( ompaiatlvi 
7oology No Itwir Ilian tlilit) voliimi a of memoirs 
ind fifty thrt \tiliimiH ol bulhtlDH an dfvotfd to tin 
rfHulls olitalmd finm tin ht id> tt tbiM lolkrtloos by 
Agissl/ did thf various hiccIbIihIi. who asMsti d him 
ilia own favorite | la i of work wab Paris whtre 
rooms were ihenva allotlid to him In tht Mubeum of 
Natural Hltdory and ho had till fulkut at teas to hi lew 
tiflf llbruritH 

Of tin valut and Inipoitanee of thf leBUltb of these 
voyages It la Impossible to speak too highly Pei haps 
the niout Htnklng of tin. loncluHlons ai rived at by 
him nit I In hi nlatlng to gri it movements whitli liavi 
iHkm plait in tli b d of tht Pa tilt In c mnpaiatlvily 
mini K ologl il thins TIiIh is fvldemid by th 
uumtious upraisid final m fa whitli following Dana 
he desnllMtl in many of Hum th limcBtnni rntk 
now it eltvillonR of 1 ODD f«it and upward haw Ihcu 
moii or low minplekly cimvi itcd lntu dolomltf 

It Is not tutiHHaty In We of tht ibove statement of 
In ts to idd that Agassi/ was a man of ltidoinllal)lt 
ncigv lit thnuMil hh llltl of flossing thi Atlaiitli 
us wt do tf nobbing tin riiamts and death nut him 
at last whlh still on th movt Of hla touragi a 
itmaikubli ixinipk la told ttuntiniug an altmcatlon 


he had with a military officer la a irowded restaurant 
tn lurmany, on that otaaalon be did not hesitate to 
lescnt an lnault by a blow, tbongh fortunately any 
aeriniib result from the rash ait waa prevented by tha 
Interposition of a number of judltloua friends of the 
oflker aided by American and English visitor* who 
witc prest nt In early life Alexander Agaaali ex 
lilbited Bonn thing of the dogmatic habit of mind that 
dlbtlngnlahid his Illustrious fathei but mellowed by 
age and tonatant Intercourse with othci mun he bo 
tame In afier-llfe strikingly open minded and roaoy 
to llsttn to arguments evtn those that told against 
Ills most chi rlshed convlt Hons Those who wt re prlvl 
It gid to tnjoy hla friendship in his later lift knew him 
as a mail of anient enthusiasm real less i nt rgy and 
< harming bonhunilt but also as onp patient In discus 
sion and always ttady to listen to fatta and reason 
Inga from whatt vt r quarter they tsmt Ills generosity 
waa unbound)d and he waa always ttady to placs 
hla abundant materials at the servltt of young mm 
who wire qualifkd and willing to engago in their 
study 

In tveiy bikntlflf (licit* of Piuupe oh well aa In 
thorn of Amt ilea Alexandtr Agassiz was well known 
and In all of them hla Iosb will be duply mourned In 
Frants ht rttlived tht Ijdglon dllonneur and In Qor 
many the Ordt r of Mult In this country ht waa for 
many years a Ktrtlgn Mtinbir of th Royal Society 
Only last year the Royal Gcogiaphlcal Sottfly awaided 
him the Victoria research mi dal and we may fitly 
tint Itidt thlH untiet with tht viidlrt of the president 
In announcing thi award a indict tn thi Justice of 
whlth all must agree Ik has done mori fot ocean 
(graphical list anil than any otbir slngk Individual ’ 

John W Judd In Nature 


PROBLEMS IN MARINE CONSTRUCTION.* 

PROCEEDINGS OF THE INSTITUTION OF NAVAL ARCHITECTS. 


Tin ttirttiil ptoblfins of iiiohI lnleicst lo tliosi < n 
Rllgcd III Hit bi mu In h of Ml It nt t UhHOtinttd with um 
lint i oustitu th ii ait usually bioitglil Into high n Hi f 
at Hit unnual lint ling of tin Institution >L Nuvil 
Aiihltuts and in thi piisnit y it this hut. b in pai 

II ulailv thi t iht llils Is us il should b buHiisn 
thi Instlt ill Ion till It Is to t libiati Its Jubilit some 
thru months hum Is tin mi it outer ol Iht pio 
fission In this touwiry II not lndttd In tht wot Id 
Thu action of Hit ( nun 11 In it int yt irs In ltisuilnR 
a high standuid of nUuttitntnt on Iht pari if Hu new 
minibus thctid Is thi iifoit to h tonini nth 1 We 
ait glad ulho Hint It hHS b n tl t Id d it hi ply fot 
a Itmnl (lull In of Iitioi | oiatton b iuiih this will 
not nlv itnfu till* tt n hulling on tin I list It utitm 

III Ih limit ■ or Its tin tn ami 11 p il) but will add 
a wt II mi tilt tl dlgnlt) Him 111 * 11111 ( 11(111 Is tli mom 
JusllflHlil 111 vl w ol Hu tlirttl *> lilt tiiidutd lo 
(lit natliii 11 I nlv by Hi lnstltutl 11 tolhitlvilv but 
Iv tin ion 1 1 ill 1111 mis is Mi Ti wnt was pir 
fully a tiirui wh u In inning tht resolution In 
fuw 1 of Iht »| 1 II utlon ft 1 a I ml <liulit In staled 
that at Iht Him tin limtlliiili 11 waa fliHt iignnl/td 
naval aitlillt tu ri in Riltiiln was n I on a srlmllflt 
liaals slid that wi had to I ok (1 Iiatui In lnspli 1 
lion nnd example Hit IK iniuit of our m ighbont 
nnd tin nun vi Ions autt ss of tl tl ahii s wtrt In some, 
imusiit n 11 poach Hut ho s 11 as Stott Hm.sc 11 Sit 
I el win d lte el *ili \Hthuiilil Itm iihIiv and other nrlgl 
iialois of tlu Institution ptilt t il Hit lr otganl/ation 
Hull wus tieat d an aspliatlou to exit! In aelentllle 
alil| building with a in dtum fot Inti 11 hinge of vl ws 
whl h at mu linn I the lndustiv on a mine sound 
toiiiieliitinii Hie 11 milt has bin that thi Iliitlah 
law Ins sin 1 el thi way si far at least aa design 
mid niisttui Hem of wnislilis Is e one erne cl wheieaaln 
Hi inei limit uinilne \w line estahllaluel a position of 
sill tit ilty In the effllent) eif llghapeed nurehant 
ale mne 1 a und In Hie 1 iieimv of argo-e arrylug ships 
aa will as In that glint extent of shipping whirl) Is 
me ie 01 I sa conaequent men cm lnsulai position and 
til on (ht xttnl of our tiltnlal possessions 

lln jin tings this yeni bit shown that In the Rraap 
or sbntlflc problt ina th Institution maintains Its 
high atniidaid Thla Is 1 fl tid In (hi complete re 
I tut wt publish In tins Issue of the discussion on tho 
pio|ill r p obh tu Th disc usslc n ts almost entirely 
consequent upon experlm ntnl tchiarch upon Froudi 8 
IHiih and In tilth ti ap it thin la re lolling that the 
Julillef meeting should Ik ulgnallred hv thi formal 
o|Kiitng of thi National T> xpeilniental lank at Ruahy 
where exiierlmc ntal riaeaieh will be ran lid on con 
tlnmiislv without Intirfi n nn hv the commercial ele¬ 
ment and without being subject to (In claims of edu 
fntlon We have already given exprt Melon to the na 
Monal sentiment with reft ri nee to Iht nnmlflunee of 


Mi Yaimw s ntlon in 1 lovlding funds for tin ton 
strut lion of till mi si Inipoitint antaaoiy In tlu Va 
llonal I lo h1 e hI luhoratoi) nnd his prattlial inkiest 
In Iht whole qu at Ion We ait glad that thiro will 
b no li k of funds for thu maiiitcunnce of thi prop 
»l> and for thi pioaccution of reaeauh Tht Govtni 
lug ltody of the National Physical I shot story is auffl 
t li nt ly it priamlHllve to Insurt Hint tht maximum 
utility slinll b dtlived from the tank and the Extcu 
tin Committee of tin lank hate attfd wlatly in ai 
icptiuR sir Philip WattHH guidance In the appoint 
tmut of a stipe 1 luteutl nt Me havt 110 doubt that 
good will 1 ault in vl w of Mi G b Hake 1 a posonnl 
attalunit ills and hi w irk at thi Admiralty Tht 10 m 
loaltlon tto of th h\tftilivt (. ommlltcc whlih waa 
iiftiud to In 111 (tla/fbiooks ih)|mi published In 
lust wiiks Issue Is if thi tli si Itupm tunee bfHausu 
tht work of ixpe 1 lintnlal iisiareU calls for very spe¬ 
cial quail that 11 ua t t inly on the part of thi officer 
lilnilpully list tislhl I lit also on that of the gutd 
Ing exetutlve hull Rtond knowledge nnd wide sym 
pathks an ess ntlalH There muat be the ttuc Bptrtt 
of lniaglnatlon and vi t of mum Importance la thn 
eharncterlxtli of e t tic entratlon On the one band it 
la lmpoitanl that ewty tit mint that may conduce to 
autteaa must be ugaidtd In proportion to its poten 
Unlit lea PiopobiIs muat he considered even although 
thiy may be rontraiy to pretoneclved Ideas or to cur 
nut practice There should on the other hand be 
the fatuity to tmasim thi Influence of varlints nnd to 
asst as their due pioportlon In arriving at tontluslona 
Thus Imagination must play a large part In dettr 
mining the lines of Investigation hut In detail work 
Hut* must undoubtedly be rigid exclusion of every 
thing excepting absolutely proved results There la 
however sufficient example for thi atudent of charac 
tir iu thi hlstiiy or engineering akme and without 
attimpllDR to ixhauat the list reference mav be made 
to James Witt Robert Napier John Eldir and to 
Robert Eroudc whose vork It will be found com 
blued that nrogultion at poaaibllltii a which belongs 
to imagination and that strict regard for aeeuraty of 
detail which la so csstntlal In sclent 10c deduction 
We havo not made reference to the quality of pa 
tlenrc aa a requisite In overcoming the monotonous 
influence of repetition work which may always he 
classed more or less as drudgery In the paper by 
Mr Luke this quality as well as the others above 
mentioned must bi Inferred because we have here 
the results of some 2 000 experiments made with one 
model set out with brevity and luild explanation and 
followed by deductions of considerable Influence from 
the point of vliw of practical design Here we may 
Interject ft** remark that Mr Luko's Arm—Messrs 
John Hrown ft Co Limited—deserve credit for their 
l ubltc-aplrlted action In putting tbeae results at the 


• volvtd at thiti own tank as tin usiilt of Rn exiundt 
tun of inui h thin and niomv this mdlt la thi guatur 
whtti we recall that they have handsome ly huIiki rlbed 
to tho maintenance of thu National k xpe rlmontal 
Tank Mr Luke In his imptr followed the lines of 
Mr Eroude the pioneer in Much Investlgitlons but 
whtrias the results foimuly given to tlio Institution 
showed how the gmeial shape affee ts tin wake factor 
and thrust deduction In the case of many dlfkrfnt 
models Mr T uke has taken one intuit 1 re pitst nLatlVi 
of the average type of twin screw sic amir so that hi 
hts been able to ellmtnato ivny variant excepting 
thoae whlth affect thi partkulii Issue Thi dedut 
tlons made ulati most dlteetly to thf problems of thu 
piopilkr in lta position relative to tin skin of tin 
ship thi dilution of rotation sl/< eti As this is 
om of th> ib merits In ship propulsion regarding whlih 
then m less deflnlti luroitnsHon than on any other 
we lommind the contributions madi not only by 
All I uki but by Prof Henderson of the Royal Naval 
College at Qrnnwkh and Mr T B Ala 11 also of thu 
Royal Corjis of Naval Constructors A long and sug 
festive discussion followed the reading of these throe 
papers 

Mr I uku seems to havo given food for reflictlon u 
to Whether thi Inward or outward turning si row la the 
more efficient Mr D W Taylor of the United Statea 
Navy Expertutintal lank who has also done valuable 
txperimental research work on propellers also com 
lista the general idea that tho inward turning screw 
la preferable Equally significant are Mr Auhibald 
Penny a obai rvationa on this question na he also com 
bines a knowledge of the reeulta of tank work with 
those given by trials of the completid ship Mr 
Penny gave results of trials with the shtp on the 
measured mile where the only variant was the dlrcc 
tlon of rotation of the screws when tho outward turn 
Ing screws gave superior efficiency Very significant 
also was the ri cognition of tho possibility of tank ex 
perlments differing In their results from those at 
talned in tbi actual ship on tho measured mile with 
respect at all events to propellers The possessors of 
tanks are however always careful thoroughly to tent 
tholr ships and to compare the data with those evolved 
by the model experiments 

This of coarse, most not be accepted in any way 
In disparagement Of the value of experimental tank 
work in Its relation to practical shipbuilding As a 
rule in tanka owned by private firms the current 
work le to extensive that general experimental re¬ 
search cannot be undertaken and aa a consequenoa, 
(he National Experimental Tank will be of great serv¬ 
ice By “general experimental research” we mean 
problems in principle* rather than in detail* fn suqh 
cases it to of Uke utmost Importance that each eertoa 
of experiments ehettU have but one easenttoT variant 


as t» » r. iffiktt 
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g Msybte amount of time most be absorbed In one set 
la a previous article bn tbs general work of the tank * 
we ahowed that the work of experimenting, on ehip 
modela at any rate, followed Newton a ‘principle of 
eltnllltude," re discovered by Froude and called >tho 
law of eomparlaon The broad principle! are theic 
lore almple but have to be need with care The prac 
application of tho prinrlplea a* In many other 
forma of work In phyalcal laboratories makes It nccos 
sary to adopt many mechanical devices to insure arcu 
rate records, as a consequence, a large volume of the 
work of collating results, and ieducing them to com 
paratlve standards la tedious This raise h the ques 
tlon as to whether experimental tanks arc necessary 
acquisitions In educational institutions or whether 
the National Tank cannot In Itself satisfy all require 
ments In this direction The number of experimental 
officers inquired for the direction of tanks In any coun 
try must be small because such an apparatus Is an 
expensive accessory oven to s large shipbuilding 
workB Is It worth involving large expenditure to 
have such tanks at educational establishments In or 
0nr to educate a laige number of students along spe 
clalised lines a blob must terminate In the great ms 
Jority of cases with the college course? Those who 
have the characteristics of the exjierlmonter—the on 
thus lasts for work and the desire to piosecute it— 
might very well Join Dr Glaze btooks staff In order 
to gain at Bushy an Intimate knowledge of the higher 
experimental work or the tank Such spec tally trained 
men are only necessary for the direction of affairs, 
the collation of results may be done by those who have 
not had a special college training This however is 
too large a question and belongs to the wide subject 
Of the equipment of technical Institutions 

Tho Institution of Naval Aichltccts has however 
Judiciously combined the scientific with the practical 
and whllo the discussion on experimental research 
particularly propeller design occupied a prominent 
place In the recent session theie were many other 
topics dealt with of direct practical value The sub 
jeet of the design of battleships raised bv Admiial 
Bacon is too large to be dealt with In a general aitl 
do and moroovci it cannot lx said that any addl 
tlon was made during tho discussion to the general 
sura of knowledge of the principles on which the Ad 
mlTalty have proceeded In evolving their designs as 
laid down In gencial and clear terms by the author 
of the paper Tho Admiralty and naval shipbuilders 
weto woll represented at tho meeting hut It would 
seem that secrecy scaled their lips The turbine ques 
tlon naturally round Its way oven Into this discus 
sion and Prof Biles put the matter of the speed of 
battleships with his usual perspicuity He vuv prop 
•S'. Fnirlneertng vol lull nau Ml 


crly claimed that machinery was entitled to a certain 
proportion of the total weight and Mr Parsons by 
reason of the higher efficiency of his system had en 
abled the dieaduougbta to be of at least 2 knots greater 
speed than vessels with ordluary reciprocating cn 
gluts without Involving any addition to weight 
The tuibtnc however came Into greatt r prominence 
by reason of tho papprs whlih advocated somt form 
of gear between the highspeed turbine and the pro 
peller In ordc 1 that both should lun at the speeder 
which art found most efficient under given conditions 
So far as warship work Is concerned the pioiKtlor 
coefficient of about 0 6 now realized !n most casts 
docs not seem to Justify any misgiving bm to the col 
lcctlve effltlemy of the mat hintry between the boiler 
and the proptllei In the can of low spied vessels 
however theie should be room foi the interposition of 
speed rtdtidng gear The tie trlcal engineers were 
strong tn their claim Toi tho electrical gcai even for 
warships but It seems doubtful with a trsmtmlHslon 
loss of'from 10 to 11 per ctnt If the adaptability of 
the svstem Justifies lt« preferment Tin re Is the dlf 
Acuity of easily varying the speed but Mi An hlbald 
Denny brushed this aieldi by contending that by hav 
ing manv generating nnlta It would be possible to tn 
sure more variation by stopping one or mon of the 
generators tn older to suit the pnilliiilar i hangi of 
Ship speed degtred With low spet tl howcvci the mo 
tors would be less efficient and thtro would always 
be, tho difficulty of sea spraying if not also of the 
high saline density of tho molstem el air at sea aff cl 
lng Injuriously tho Insulation Mechanical gear on 
the ether hand offers great attractions It Im proved 
that the loss netd not be mou than 1*4 per cent a 
lcsult which lias been attained alike by Mi ParHons a 
and the Wcsttnghouse system Iht continuante of 
the prejudice against g trlng is In its way tharat 
terlHtlc of the trend of thought of enginecis gener 
illy but It is fengotten that th re has been great dc 
vt lopment in the quality of metals a point not min 
tinned during the dimnaslon—wlillt there Is greatti 
incision in manu fat lure Del aval 1ms for twenty 
years had vtiy au ccsslul results notwithstanding the 
great redmtlon In »|Mid which hi adopts 

The paper lead bv Mr Parsons Is of enormous stg 
litflcance as in the 10 knot steamer Vespasian hi 
has under i xat tly thi same conditions ext t pttng onlv 
the use of turbines and gcai instead or tripleexpan 
slon englms increased the speed by om mile per hour 
owing to the hlghtr efficiency of the turbine and has 
reduced the water tonsumplton and < ousequently the 
coal ronsumptlon by nearly JO per cent The weight 
of the reciprocating mat hinny was loo tons as com 
paicd with 7 r tons for the m w Installation We have 
thus a very tonslderable addition to the amount of 


cargo which may be carried a saving tn coal and oil, 
hi engine room staff and In upkeep In reaped to 
this tatter Item then Is the impoitant advantage that 
the woikiug steam pi ssurt being very much lower 
than with modern economical engines the first coat 
and upkeep of boilers and steam connections will be 
considerably less Win u tin Vespasian goes Into 
service the results of he i voj ige whin tom pared with 
the last voyage nmdt with the ltnovattd tripleexpan 
tdon engines will he wat Ind with vtrv tonslderable 
tntenst as the, system offcis tht advant ege of the tur 
bine sjhttm and may lint d sen, foi modi run speed 
passe ngir vessels where the turbine alone may nut 
be desirable In view of the Mixed dive loin d 
Die exile lie slmpll tty of the svsti m was com 
minded Mi Parsons In replying to the discussion, 
left tied to tl t null balanced frame foi the pinion in 
tht Wc<et(iif,hniiR* gt ir as minecessaiy because the 
I Inlon would adjust list if automat trailv distributing 
half the tangt mill push h tw in the right end left 
hand tilth nnnh sltli Nelthei He I uval nor In usts 
bueh a lmlan lng aiiungini lit and wei it nquli d 
he prtftrs giving whip* and pinions tdiglii rotary 
elasticity on thp shaft . 

The palters read on th appltcatnn of gisollne mo¬ 
tors to life hosts and fishing and commercial vessels 
wen also Intnestlng Mr 11 line tl In the design of 
Ills motor lift boats has d lupine d v iv gnat Ingenu 

Itv anti his pap r Is mohl Htiggestlv Mi llntnn 

Hope ie viewed the situation g neiallv In regard to 
fishing and comment i] vessels showing that for sail 
lng boats the lnt» nial eombustlein engine could be In 
stilled fen about om half the cost of sit am power and 
the result w is not only a ronsid table reduction In 

the eitw but what was ev n mote lm| ntant arrival 

In port In ndvanee of the steam trawln and nti the 
top of the mark t The tnrnlugs cf tath member of 
the new of a motor Imat w it said to b n arly r >0 

per cent mute than In the st am drifter As regards 

the utility of the Inti rnul < omlnistIon me lor for use in 
comm relll veRHcts t lie r Is slow tilt st ally dtvelop 
nunt In this cnuntir although tl t suits on (onll 
nintal Internal wstets semi tt Justify a gr at r rate 
of progi cbs Mi l lnt»n Hop sngg sis that the tulip 
tatlon of the Inti rnal eoml u Mon mot jr to existing 
wooden venue Is may In i is tl numl e l of voyages 
per annum to 10 p r uni wht h ts a high estimate 

but we look rathe i to tht building of a He w type of 

raft more suite el to propulsion bv Mils type of motor 
(•nod results will accrue If tire he laki n tu making 
the pnwti adequate for tit seivtei lluse and other 
similar practical sugg sttons were laid before the In 
■dilution and tn most intdamts gave rise to discus 
slona mo that the proceedings wtl eitetnly Well up 
to the avitagi of those of preceding v era 


IMPURE WATER AND ITS EFFECT ON 
FISH 

Btseg fishes are confined to water as their natuial 
habitat and since watur strictly pure scarcely exists 
naturally upon the earth they live habitually In watu 
containing a certain amount of foreign substances in 
solution -In other words In Impure water There Is 
also nearly sways some foreign matter held meehant 
tally bluco these so called Impurities may vary 
greatly In kind and degree, tho study of the reactions 
which take place between fishes and Impure waters 
of various nature cannot fall to bo both of the on tleal 
Interest and practical Importance Hence it Is that 
the Uulted States Bureau of Fisheries haH published 
fiom the pen of Mi M C Marsh some Notes on the 
Dissolved Content of Water In Its Effect upon Fishes 

It is profitable to inquire first whether these tm 
purities are merely lmldantal to the Hfi of the fish 
as they arc to the water or are essential and neces¬ 
sary That air dissolved in the water is necessary 
to support fishes la a matter of common knowledge 
and observation tor they die quickly If the water is 
not aerated it may likewise readily be shown by 
experiment that water containing dissolved air a'one 
ts not sufficient even though plenty of food Is supplied 
For this purpose, 5 liters of water were distilled 
through glass apparatus Contrary to what seems Iht 
general Impression distilled water has considerable 
air dissolved even Immediately after the distillation 
A portion of this wajer from the receiving flask wu 
tested for oxygen during the distillation and contained 
at 15 dog C 5 48 eublr centimeters of oxygen per liter 
Twelve quinnat salmon fry were placed In the 5 liters 
of water In a (lass jar, with a current of air in small 
bubbles constantly passing to the bottom of tbs jar 
and bubbling up through the water A control wu 
aat tn exactly the same way, save that Potomac tap 
water wu weed Instead of distilled water Three and 
ons-balf boon After the beginning of the experiment, 
the water in each Jar befog at 14 deg C. oxygen wu 
determined The Potomac sample held 718 cubic 
0*0 timet era per liter, the distilled sample 709 cubic 
Oeettnmters, each therefore almost air-saturated with 
n gygen. m tho distnied water, after 84 hours, t fry 
Fftt ST tyqp s try, alter Sty boon all 


were dead All the fry In tho control lomalned alive 
During the exiwrlment the aeration of tho eonliol was 
never greater than that of the distilled sampli and 
was usually less 

Rain watt i was tried In substantially tin same way 
and with muinniiehogs sunflsh perih and trout with 
the same result The mummlchogs were tin most re 
& titan l living 4t hours 

One Is led to conclude from this that foreign mil 
ter othei than dissolved air la a nectsssaiy aieompanl 
ment nf water that supports fish life and that water 
can he too pure for fishes The law ts prntmbly of 
wide application for low forms of life a»e kimwn to 
die readily In distilled water It ts natural t> Infer 
also that death Is brought about in thiso csmh bv 
some osmotic reactions through the gills which bring 
the blood known to contain various Halts essi ntlal to 
the life of the fish into Intimate relation with tho 
water It is an assumption open to several obke Hons 
to explain the death as duo to the dissolving out of 
salts or othir substances fiom the blood Certain ob 
scuro poisonous produets are believed to be generated 
in the distillation of water and conceivably even In 
rain water these may have a toxic action on fish If 
bo their toxicity Is neutralized by contact with many 
simple substances It is known that some toxic prin 
ciples in ordinary wator are thus neutralized as will 
appear later 

For practical fish cultural purposes It may be as 
sumed that a certain minimum of dissolved solids is 
necessary to water before it is suitable for fishes and 
no doubt there Is also a maximum whieh should not 
he exceeded though a wide adaptability must exist 
as some fishes can frequent both fresh and salt water 
Where either of these limits lies cannot be at present 
stated Of course natural water* which cemtatn 
fishes furnish the safe conditions both as to quantity 
and quality of these necessary impurities which are 
common substances—carbonates sulphates rhlorids 
fa combination with calcium, magneatum sodium and 
other common metals Potomac water had In October 
1808, 240 parta per million, the spring water at the 
White Sulphur Spring* (W Va > hatchery had In Feb 
nary 1808 484 parts Neither of these amounts is 
•tyaetiOMble *o far M known Many watara hav* a 


total solid content below 0 parts per million and 
fishes Inhibit watirs containing no more than JO It 
te, perhaps tiue that water with much less solid mat 
ter than this would suppoit Indira It would he In 
te re sting to find tf possible hoiiii nntural watir fatal 
tn flshiB Holelv on account of Its high purity 

It Bee ms that these eonstele tatlons about the quantity 
of dissolved solids may become of some pile Heal Im 
portance when fish are Iranaferreel from one watei to 
another as fiom one high in total solids to one low 
tn total solids PosRlbl} one watu may differ so 
greatly from another tn this resiset alone that a grael 
uni transfer by HlowJy mixing the two wat.rs Is ad vis 
nble In order thiit the fish limy adjust Itself fiom the 
one to the othei Tiout toi instin < do not always 
thrive after tiansfei even when both watus seem ad 
mirably adapted to the trout already In them 

An intarMtinf preliminary notice by Mr P A Curry 
of the results obtained in tbe leseareh of tile upper 
air above tho Blu# IIJII area during the rainy season 
of 1909 Is published in the Calio Silentlfle Journal 
for October last The main object was to find the 
direction and velocity of the wind at different heights 
above Bosclres by the use of small pilot balloons of 
whieh seventy nine Wfre released The surface wind, 
which was slightly west to south vpcrrd to Houth 
west at 1 600 mete is at 1000 meters northeast winds 
were somewhat predominant veering to slightly north 
of east at 1 TOO ratters Fiom that altitude It was very 
constant In dlrtctlon to 6 000 meters arter which It 
backed sllghtlv to northeast at 9 000 meters then veer 
Ing again to east at 12 000 meters One balloon whith 
rose above this showed a due«ast wind at 11000 meters 
and 14 000 meters veering to east southcast at IS 000 
meters TTp to 1000 meters the velocity averaged little 
more than R meters per second tnc reading to 10 meters 
per second at fi 000 meters It then dee reased to R meters 
per second at 7 000 metera and re malned fairly steady 
up to 10 000 meters Above this Altitude the velocity 
Increased rapidly The ramlts show a fairly steady 
circulation whether rain falls or not and the limiting 
height of the upper easterly drift does not decrease 
on dry days, as was found to be tbe case in Abys¬ 
sinia. 
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■ THE OCEANOGRAPHIC hmk 
MUSEUM AT MONACO. 

A DESCRIPTION OF THE NEW BUILDING. 

Tin, Inauguration of th< Oreanegmi hi Museum at Ihbhi known d< i illm nt m* h thing or high Impor It seems raoro appropriate to occupy this article 
Monaco lock place on Mar h »Mh in th | tph nc of tan c It cm th fact that Bomcnne had blundered with a short description of Ihn rauwum itaelf than 

representatives of the g>v run nta and navies cf and no admltal f the British fleet was them to join with details of the formal speeches at the ceremonial 

France G rmany Italy Spain and I nrt igal and a the high German Funeh and Italian ofllcers in ofTer Inauguration the performance at the opera tho pa 

great gathering of men of schn e of all nut lent, who ing a tribute to the scientific study or the sea was a geant In the harboi symbolising the landing of Her 

wire Invited by the Iiince or Monaco and ntu tallied a urn of humiliation It he little short of a diHgrate iulis mythical founder of Monaco In a blase of fire¬ 

works and the concluding rt caption by the Prince in 
the palace One evening was devoted to a series of 
lantern demonstrations by I leut Bourrde which 
proved of extraordinary Interest on account of tho 
kinematograph representation of the routine of work 
on the Prlncesse Alice In handling the various ocean 
ographleal lnsttununts and appliances at sc>a 
The Pilnce of Monaeo has devoted an increasing 
amount of time to deep sea Investigation since he 
commenced his obsoivations on the Gulf Stream In 
the sailing yacht HlroudclU In 1885 and as a re 
suit of his work In that vessel In the auxiliary steam 
yiiht Prlncesse Alice and In Mb present splendid 
vessel Prlncesse Alice II he had accumulated by 
1 stS so large a collection of natuiat history spool 
mens that he tesolvcd to build a museum In which to 
houtit them On April 25th 1849 the foundation stone 
was laid on the southern face of the clUf which bounds 
tho peninsula of Monaeo and the great building de 
signed by M Delefortrie has now been complotod and 
equipped and was foimally Inaugurated on March 28th 
thin year The flrat object has been gicatly onlarged 
and the Oceanographic Museum as It Is established 
today contains more than the nucleus of a collection 
gnthcicd from all investigators of all the oceans Illus¬ 
trative of the whole science of oceanography On the 
fa c or the cliff the foundations of the musenm are 
almost at the level of the sea Two stories are built 
facing the sea with the rock as their rear wall and 
the third story Is on the level of the rock forming 
the ground floor of the main frontage which faces 
north The material Is the extremely One grained 
white lime stone of La Turblc quarries on the moun 
tains behind Monaco 

The ground plan of the principal floor includes a 
central hall twenty meters square with a wing on 
each side forty meters long by flfte n wide the whole 
frontage being a hundred m tirs The decoration of 
the front of the building lu ludes repusentitlons in 
relief of deeps a Invertebrates and fish and the whole 
Is crowned by the Princes aims and a glgantt alba 
tiuss and sea eagle The names of the Challenger 
Talisman Valdivia llhondclle i rlnctsse Alice 
nud othu ships which have become famous In the an 
nals of oceanography aic boldly carved along the 
front Two great groups of symbolic statuary flank 
Ing the immense window of the landing on the upper 
floor rej resent Truth unveiling the forces pf the world 
to science and Progress coming to the rescue of hu 
inanity The roof of the central part of the building 
eighty seven meters above the sea forms a meteoro¬ 
logical observatory and the. main roof five meters 
lower forms an Immense terrace measuring a taun 
dreel meters by fifteen miters Tbt entrance hall 
floored with mosaics representing tho Prlncesse Alice 
at sea surrounded by trophies of deep sea flsh con 
tains the two great stone staircases leading to the 
upper floor and unobtrusive doors leading to the stairs 
by which the directors room library laboratories 
workshops and aquarium on the lower floors are 
reached It opens Into a large square hall lighted 
at night by an Immense pendant representing a me 
duaa the lights In which are so disposed as to bring 
out the anatomy with extraordinary distinctness 
JLHh (K LANOGRAPHIO MUSEUM OF MONACO Four smaller lights are incased In models of radio- 

larla very exactly reproduced 

as hla guests In his ancient iala c Mona o nud lu that ihc country In which modern oceanography was A marble statue of the Prince In yachting costume 
vailous hot in tn Moni tailo T1 Inaugural /it < created and the navy the Challenger or which re- leaning on the rail of his yacht occupies the center 

last d fvi foui days they w e planned on a b ale of vealed the wonders of tho ocean as a whole were of the hall this remarkably fine portrait sxamted 

magnlflcenc lately att mi 1 1 and di w upon the re- brought to the attention of the gathering only by tho by M D Puoch was presented by a number of the 

amines of ait In a manner w) l wc believe has never Prlnct ■ generous recognition In bis inaugural address sovereigns of Europe and othor admirers of the Princa 

been iHrallclcd It would nit *t appeal as If the of British preeminence In oceanographical research Great doors to right and left open Into the two winga 

design wcu n show that s lu no less than (leas and In the name of the ahlp engraved on the faeMe of the building each forming a lofty hall lighted 

ure was a fitting tlumi for the ex rdm of art as ex of the new building We know of course that the by windows along each side which may be ahaded 

amplified In pointing poetrv ai d muni and that tn breach of International good manner* was due to no or darkened aa required The western hall la at pras 

anv case the dedication f n great tntc motional act Intention on the part of the King or of the Prime ent fitted aa a meeting room for functions and here 

entitle Institution provld d lv th iiinnly inunlfl Minister to Inflict a slight upon a noble enterprise Ihe ceremony of Inauguration and the banquet took 

cencc of an Individual w ih no rjdav matter to be but the effect wma none the leaa deplorable and on place The platform at the west end la surmounted 

passed by unnoticed sui hj the siieclullsts Iramedl behalf of the British scientific public we desire to by an Immense painting showing the slaty blue ocean 

attly concerned give expression to this feeling In the moot emphatic heaved Into a long awell with the white form of the 

Th.- Inauguration was an In < testing run turn which way The official representation of the Royal Society Prlncesse Alice In the background Electric light* 
could not fall to Ithpiesa the mom legmdieM) pleas the Royal Society of Edinburgh the Royal Oeographl in clusters repre sen ting seaweeds and marine aah 

urh arekei lu the gayest haunt of tin ((Me d Arur cal Society and the Challehger Society showed at mala hang from the roof and the catling la frnartnd 

With the thought that science nm in luhups Its least the good will of British men of Selena* «M Tltws of the mm and ships. 
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Tb» saatsra ball to occupied by a collection of ocean 
jgrapblo apparatoe and specimen* of marine cool 
gy arranied in a provisional way The collection 
netades several whale skeletons Arctic and Antarc 
io aeals models of fish and a vast number of sped 



A PISH WITH TELESCOPIC B\BS 

Front ilda, and bottom views 



SOUNDING apparatus 

CollarUi g an I fnm the Open whll 

•a Ik ttnm I .c ndlng 


pens In preservatives The labels are written In 
french English and Oerman and give sufficient do 
alls of the exhibits to enable a visitor to appreciate 
ho remarkable character of many of the specimens 

On the upper floor the central hall contains mod 
>la of the Prlnresse Alice I and the Prim esse Alice 
I showing the arrangements for sounding and for 
corking the soologlcal apparatus Thcro Is a whale 
coat exactly as used by the modern whaler with the 
run throwing the explosive harpoon at tho bow and 
he full equipment of harpoons lines and lances The 
astern hall on this floor will ultimately be devoted 
o physical oceanography and to deep bob apparatus 
lore there Is a great collection of dredges tow nets 
howlng the various devices for opening and closing 
it a given depth tho deep sea traps with which the 
’rincs has revolutionised the method of obtaining 
inlmais from the greatest depths and many other ap- 
illances either as used 01 in the form of models 
it present a par’ of the room Is occupied by a collec 
Ion of specimens Illustrating marine Industries such 
is Ashing sponge gathering collecting pearls as well 
* the use or pearl shell coral tortoise shell and alml 
ar products The western hall Is not vet arranged 
mt serves at prerent for classifying the various col 
ections of mollunka bottom samples etc which are 
icing dealt with 

The purpose of the museum Is to have all the prln 
Ipal collections In duplicate one set for exhibition 
he other for purposes of study The aquariums have 
already been utilised for the purpose of physiological 
nd biological researches and the little steam vessel 
Eider 1 b available for students to familiarise thorn 
elves with the methods of practical oceanography 
rhls little steamer of twenty tons displacement and 



PISH WITH REMARKABLE TACTILE 
ORGANS 



&SB WITH REMARKABLE TACTILE ORGANS 


alxty horse-power is fitted for working to a depth of 
1000 meter* and Is being used for the detailed study 
of the portion of the Mediterranean In the Immediate 
vicinity of the museum 

The Oceanographic Museum under the direction 
of Dt Richard to whose admirable description of the 
building and the collections we are much Indebted to 
only one part of the Oceanographic Institute which 
the enlightened munificence of the Prince of Monaco 
has called Into existence With the object or arous 
lng Interest In scientific marine studltB In France the 
Prince started a series of lectures at the Soibonne In 
1903 and In 1901 he gave per|>etutty to these coulees 
Of lectures by purchasing land which was much 
wanted for tho extension of tho university buildings 
and presenting It to the French naticu together with 
a building specially devoted to university Instruction 
In oceanography This building Is now nearing com 
plotlon and will probably be opened In the present 
year or at latest In 1911 Needless to Bay the uni 
verslty and the French government nccepted the gift 
with lively gratitude Three professorships have been 
created in connection with It M A Bergot having 
the chali of physical oceanography M 1 Joubln that 
of biological oceanography and Dr P Portler that of 
the physiology of marine life The administrative 
rouncli under tlu piesldency of tho Prlnc Includes 
the names of several highly distinguished Ficuchmen 
but the committee for perfecting the Institute Is inter 
national and Includes representative oceanographers 
of all eounl rms Great Dritalu being represented by 
Sir John Murray Dr W S Uruce and Mr J Y lo 
ch&nan 

During the course of th Monaco gathering four 
Important International committees mil each with 
the Prince as c hairman and consld* ring how his time 
was filled with <Bate ceremonies and hospitality It Is 
only extraordinary enthusiasm as well as most un 
usual physical strength lhat enabled him to preside 
hour after hour with unfailing courtesy and constant 
tact over proceedings conducted in three languages 
Tho committees were those for perfecting the Ocean 
ographlc institute for icicarch In the Medlterra 
nean In which wc understand that the Italian govuin 



FISH WITH RLMARKABLL rvdlLh. ORGANS. 

uient will lake an active part foi research In the At 
lantlf when* International eo-operatlon is hoped for to 
he organised at a future meeting lo be convened by the 
Oceanographical institute In Parlce and finally fir 
the picparatlon of a new edition of the Prince s lmthy 
metrical chail of tho ocoanR It was decided In Ih 
new edition of this cliait to suppress the indication 
of the natute of the bottom which Is often fallacious 
to add contour lines and rertaln physical featuics on 
tho land and to revls the terminology 
By his researches the Prince of Monaco lias win 
for himself a place In the foremost rank of men or 
science and by enshrining the results In the monu 


mental buildings at Monaco and Paris he haa In¬ 
vested his labors with permanent value for all time 
Ills modesty and earnestness greatly Impressed all 
those who took part In the i loctedingH here described 
and if a proof of this to demanded It to enough to 



PRIM T AT BFR1 OB MONACO IN THE 
UNIIOHM oi llir At Wll'MIB DfcS 
StIFNCBSOl PAR1H 


sav tint no one In authoiltv mentioned the cost of 
the works which Is usually a piomln nt feature In 
Ih description of any benefactions—Nature 

Crystals of ths same substance vary gn atly In their 
sciibllivcness and in the ticatmint, they should receive 
to obtain the best results for detecting electro mag 
netlc waves It would app ar that generally to ob¬ 
tain the most sc lisltivn results the r should be a very 
slight contact between the substances employed but 
If a crystal can be round sensitive under a fairly 
hard pressure the adjustment remains constant for 
a considerable time Accor ling to Klectrlcal Fngl 
nccring Mr B R Drayton the hlcf operator on the 
Titnldad government stations finds that of all the 
contact detectors at present tried the silicon is the 
most re liable Using no battery for ordinary work 
lng nnd a fairly hard pressure this detector remains 
in adjustment for several weeks if It be short-dr 
cuited when transmitting and a knock does not 
throw It out To test If the detc lor be In adjust 
men! a fra lion of n volt Is switched on to the detec 
lor and tdiphonu receivci In series tho dick In the 
t lcphone tc)1 b whether the adjustment Is correct 


Ths Baden Stats Hallways aftei investigation de¬ 
cided that the hearing of locomotive engineers is 
alte ted by vibrations of the engine communicated 
trim the floor on which the men stand To prevent 
this cocoaiiut mats are to be provided both for engine 
man and fireman 
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OBSERVATIONS MADE AT THE YERttES 
OBSERVATORY, 1902-1909/ 


BT E. E. BARNARD OF THE YEMUS OBSERVATORY. 


I)m i n, t Mini i" evliUni In Mi obh iwiMiiiik nimli 
at Tiiki-, OIim i \ th Unit tin ininiul an It \iii 1 ih 

M.ull> in si/ Km If mi iihhuiii that It Im I lit ng 
tin lit ut h ii l< »Iiom nnt t Ih i hi nil illv utiliuimry 
nitli t si i I tn th< until it must flu. til it ih min Ii 
ii « ill mi t i it It n If In si/ I hi nnh HoiinUmiH 
ixlimlx hull hhv tn lit nl hIIhI i*oli mid ut othir 
I mu h Its i min xti nt Ih h math tin lint/oli as In 

iluntiil hv tin Htn mu rn com inn up I rum lx low tin 

Inn i/nn 

l’i rlmpH aitli Hi viiptlnn nf Lin imimw lav a 
.It m i in wiilth mill mhtv il nt sot mini in length 
w l>l< Ii wan sun i him, 11 mil tin Mist Inn Iron on An 
glint .Ih) I Mi no ma pin noun nn liuvi linn hm n 
lln Htn min ih uhlih HpiltiK ftom tin nnh oh a 
Im i ninl a hh Ii iiImiijk haw u <1 elded luliial motion 
anil last hi a minute 01 ho onlv almost bIwuvm nimi 
In tin wist On si \ ml iHiHslotn, howivu 1 haw 
hi i n thini illv til. tin n h with i s|h t to thilr mo 
lion ho lliiil tin oiii h to tin Mist tiiiwd MiHt and thohi 

to tin iiihl mot ul in l I his Ih w rv tun Thi mo 

t ion Is ahnut £ il I, In on inliitili land not 2 min 
iiIim to Hu d gi i hh I hi itnl in Ahiioph)sii>il font 
111I Ih II ) I Ii -i\i mIsIi il to ih ti inilin tliln motion 
mmi nccuinfch hut mi hue liiulhofiw m> piudui 
ing inriniih In lati viiiik uml tin ta>s in no liaiiKiuit 
tlml I liuw not 1 m i n nidi tu do hi It Mould Ih lnt i 
(Ktlnis to kin m it th Ih motion is i oust ml lu u Mtitaiim 
uni tin ill hIii min ih 

flu ptilHitiiiK blight in ihhi i lint usiiullv appiMi In 

till IIUI till Hst III 1101 IllMl Ht lltlt Mill'll III l SOIllltlllUh 

hi ii iiiiiIi t tin poh an iiiiiuit, tin most inti testing 
pin iiumi mi They in snnn tun s pus nt mIiiii thin 
an no oi In i ii tdi m i h of an 11111111 

In lln 1111011 IH hm 11 In 11 tin 11 Ih imiiiminllii Iv lit 
III 111 till Milt Ilf 1 idol Hi filling igillli to tin gnat 
mu 01 a if \|ill Ihlh Ixx whldi 1 sin u< Nislntlh 
It 1111 tlnii Min magnltlM nt hi 1 titan t iilmsiin 1 ut 
Inins In tin nod and lnlllliint folnnt In uilur paita 
of thi Hk> nm an win fiom (In leikcH OhM.rvntoiy 
III tin iwhI im ot twilit yiam linn linn not apimaiid 
any mifh Htrlkuig lolorn l IIiIh was miIUi u lx fori thi 
M<nl nmout of (k tolx 1 IMh 1909 1 

In Homt ol lln nm01 hh win hm thin whh a dou 
l>li ant) 0111 sinml digtiin higher than lln olhir 
KxtintH fiom my noli h now follow In 1 milInuntloti 
of thorn In Mu |ia|Hi nlnailv nfirrid to I mu ol thi 
1 Ini tie Ih ineildlnn tb li 0 m slow of t.ninwhh iiuuii 
linn I is UHid tliioiiKhoni 

IDO.* 

Non mini .lid t h 0 111 l aim aitioinl light in 
noilluiii hoil/on 7 h .0 to Sluing nuioial uri h 
my low lop of hilghlu hh lulf wav to p Ithui Ma 
kiln liHik imdiT uuh Nu duhlid stiiamiib but 
has(H of hh tun rs mining to htt Ih 0 in Tin an 
mu had almost dlul 1 ut 1 In 1 mis still a feeble 

Hill 1 1 h Dill 1 In 11 uas Him a f.ibli glow 
I HM 

Oi (nix i null At t Ii it in a Iiingnidie nt amnia 
wan In piogiiBh Ml Sulliiiui havH thut lluu had 
h in an mill not ■ oimphmm 1 Irnui tally In thi night 
iml that It had inlnili ilul In a gnat display al 1 "> h 
0 m I 111 si saw It it 1 li to in Tim wholi north 
was full of griHl Ht 11 mins mil inpld iniliuiMons miu* 
I ntli 1 lug nil inn thi skv Tin guatu putt of th« 
hi aii iih ispulallv noirh was lull nf ha/y light and 
inushiH of stunk) hillllnmv wtu innHpUuotis at dlf 
limit points I In si Htnaka ian tnwaiel the north 
Tin slnattnih su tin il to cunvcigc tuwaid the smith 
win 11 rrMpnutly uiuhmh of itinul and lingular light 
H| pi mid Mm t iiat I tig bilghtly ind thin drifting to thi 
s nth I hi iliutuntlitiH t il.lulid down (o and bilow 
Oilon Tin htiianieis win inoail-a few brilliant 
oius win niliow Tiny did not umki mmh Inollna 
thm lo/In tun Iron except to tin noitludst and notlh 
w hi nud nt Muir 111111 parts tinv sunud lo diffuse 
IimihiI tin /i tilth as It sinul by a wind For a ier 
liln height tin sin mu 1 win stinlght Mu n they 
s .m.il t 1 low tin Ir f< 1 . md In.oni. milij.it to drift- 
111 ami lirigulailti Ih is<lulling 1 nlsaMnns lame 
fi on tin ninth not In 111 li foini .xietly Th(y would 
go to Mu /mlth md h mid with extreme mpldlty 
Tin u win sutiil Mines a siiond but Mu irrrgulai 
pulsations Mould Iasi onli I 10 miond Then* was 
fuqiiiiiily a gi si deal -if ml and a tmdimy of ttao 
xtrcamcis to foini initnliis Mm thin was no definite 
nnh It whh dlffiiwit and extended 10 dig or 1 T> dog 
high I hi «kv ixupt on rln id and not 111 was morn 

* V-tm tid from Hi. t«i 11 s-i u 1 1 n -it 
. 1 eg r ,|I 1 « pn .rnUnur puhllediing 1 mf Rariurd » uotw la full 
Id nf HuiHTurtc axxsmam Simixur 


oi h hh mu ml Mlth Him ary i loudfl espi < tally from 
t)i ion Hootli riioiigh tin at Mpn lllumlnalid whin Mu 
light muh hitongiHi tiny did not ahow Mu effect of 
thi pulsations whiih hkiu d to pass by them in waves 
showing that tin pulsations were tuyond them Then 
wm a fiw stuakv i louds In the north below the pole 
I imild not lx pomtivi that Dun was any of thi au 
ioi al light thia sldi of them Surra] blight Htnam 
im wm otiuHid by this, i louds and cierythlng 
w i nn il in lx tx yond the dnttdH The activity txiended 
in mil fiom iast to wist tliiniigh thi north At any 
otn tlim th( attlvlt> would lx tonllned to ilthir tlu 
nm III mi si oi noitluast 

I in sin aim ih lo lln wiut of thi poll movid west 
about £ dig a mliiut thorn, to the eBHt nioied tn thi 
i list I wall In d MiIh i mi fully to See whin Mir linear 
di niaikntion oiiurnd l suaIH hut thi summit nt 
Mu an h Ih from 1 deg to 2o deg Last of north and 
our would Hupposi that there would lx a Htatlonary 
point foi tin si Htieamer8 at the summit of the arth 
I hough Mttri whh no di Unite null to go hy I noticed 
that hoiih of tlu sin aim ih wist of whin the Hiunmlt 
ot tin arth ought to lx nioird cast as shown by tin 

Nomubii 18th b h 0 m A slight aurota in tin 
noi Mi This ripully bilghtmed and formed an an h 
not nry dmk In multi A htlf hout lati i Mure win 
I • tile ilfoits it Htriniiii is Ih ri wm two ilouds ol 
light at about £ i dig altltudr mu in thi northwiat 
tin olliii In thi noitluast liny would brighten tip 

thi 11 illlll UWRV 

1108 

Muv . th lln display on this dati was om of tin 
most <xtraoidluaiv that I ban bihi lln eotm trie uce. 
with a gioat i lirtrliiil storm at this time wis viry 
Ingiilm though It Is piobablt that tin two were not 
muniitid At dmk there wue gnnt banks of i uniu 
lus ilouds In the went and noithwmt These movid 
north and were alivt with lightning—a most Ini pres 
slvn sight 

A few mluutis tx fore 9 h 0 m a great number dll 
narrow but short lulghtlsh Htrlpa like ahreda of 
iloudH appiarcd oierhiad Thiy formed a band a cross 
thi sky from the north of west to the soutt) of oast 
thioiigh thi sinllli The Individual strips wete mov 
Ing wist with gnat laplditj like low iloudH driven by 
a hiaiv wind and apmaied to lx only a few hundred 
tut distant 1 iom thilr luminosity M was at once 
ivldiut that tiny win nf an auroral ualuie At Mils 
tlmi thin win Hemal gnat streamers in the noith 
but thi noithiin lioil/nn wbb loverid with clouds It 
wns tlun fon not eeitaln that any nnh oxiatfd In 
sontu tin oi flftee n nnnutis the Btrljm ovirhead which 
were I in Uni d sharply to the gem ral d licit Ion of the 
baud and whlili win deg wide and 10 deg + long 
and had hi in moling westerly had now blinded Into 
n bi dutiful hofl bul bright bund of eomotary looking 
light Mils bund whh 10 dog wide and had Its Mouth 
idge In tlu xenlth It extmded fmm thi east by 
south horl/im (In iloads) to the west by noith wluic 
It dtsappeaud in tlu gnat Btorm ilouds The sky was 
beautifully eliar elbewhi re Thu band though bright 
waa pcrfntly transparent to thi light of tin stars At 
Ita ends M wad apparently connei ted with two nar 
rower and shaitxi and brighter eometnry looking strips 
that weiu perhaps i ounce, tod with the horlxon Thu 
appearatm wag as If a great scroll had been flung 
acuxw the bkv and the end sthka to which if waa 
attached had be«n dropped st an angle to the horlxon 
These end strips were at an angle of some 20 deg to 
thniirMial tnelining to the south At 9 h !0 m be 
tween the great anh and the pole anchor band of 
short strips some 7 deg apart appeared Near the 
nuitdlan thiae strips pointed tu the pole while away 
from the meridian they pointer to the northwest 
They apparintli had no decided motion These soon 
disappear'd The great band remained bright and uni 
form It however waa drifting very slowly to the 
south and st 9 li JO ra tt passed through the senlth 
Then a parallel strip formed betide It and a few de¬ 
grees north which broke Into short narrow strips 
pointing (overhead) toward the pole but beyond the 
senlth to the northwest These stripe wero longer 
and narrower away from overhead They were not bo 
well developed in the east There was little or no mo¬ 
tion in these They fluctuated rather slowly tn light 
and presently disappeared Shortly after to h the 
great band brnkt up Into short strips— at a sharp angle 
to Its Ii ngtb —which had a rapid westward motion 
Finally the band faded out overhead the two ends 
becoming thug disconnected The upper end ot the 


west settIon drifted south no that the two would 
not ionn.it if continued This kept v*ry bright and 
Ixiaine nartow while the east portion split laterally 
into scviral parts These shattered Into short strips 
10 dig or l r > deg long which had a quick short mo¬ 
tion northerly There were apparently other strips 
nearer to us that moved ispidly over the flrst ones 
Their vlslbli exlsteme mimed lo extend over about 10 
dig of motion About 10 h this easterly portion 
dtlfted overhead In a fragmentary form—frequently In 
this appeared thi moving forms At 10 h IT m or 
10 h JO m at the time the masses ot light in the 
/mlth wen fading out thi sky was blotted out by the 
stoim ilouds 

Dining all this time all over the west and north- 
wist thm was a magnlflemt and laptd electrical dis¬ 
play In the ilouds—so bright that It frequently blot 
ted out ivciythtng else Jiiat lx foie the storm closed 
In a gnat black broad path of clouds came rapidly 
fiom tin btorm ilouda In thi west This waa per 
futly straight at the edges and btrctchcd from the 
noithcm sky to the southern horizons and was uni 
formly 1> deg oi JO deg bioad with ilear sky on 
iBili side It swept overhead veiy rapidly—blaik, 
opaque and sharply defined As it paused I tould sue 
a fiw lnegularltlLS In it These were moving viry 
rapidly along tin length tn the noith whtli the whole 
i xti nt of the hand Itself movi d rapidly a little to the 
north of east When Anally low In the cast this oh 
Jut looked llki an li regular strip of (loud It was 
first wen neat thi wist hot I/on under the great storm 
clouds and was then very blue k and shaiply di lined 
Tlun was no lightning lu thlB band 1 doubt If It 
had anything to do with the aurora hut Its singular 
appearanie and motion at this limn were strange 
enough for n-cord 

At 9 h IT m the gnat /om of light stnlihud dl 
tfitly thiough the zenith At the inst It would stilki 
tbe horlxon 10 dig south ol taut In the wist It 
WAed 10 deg north of Venus Roughly It was pei 
/ pdndtcular to the magnetic meridian It was nearly 
10 deg broad—bright and transparent lu light 
strongly reminded one of thut of a comet 

There were some newspaper amounts of this slngu 
lar phenomenon whiih seemed to have been sun at 
various other plans In gem ral these accounts wire 
of no value In locating the position In the sky One 
m wspaper had a long editorial on thi subject and asso 
eluted It with the xodlaial light giving a lengthy his 
toiy of the latter objeet Of course there was no con 
motion betwien the two phmomcna 

According to Dr Walter 1, Rankin or Cat roll Col 
hge Waukesha Wis who observed the band Its sum 
mlt was at an altitude of 70 deg and south of tbo 
renlth Waukesha ts 20 miles north and 1J miles oast 
or thi Yetkes Observatoiy Taking Into account the 
Im liuaMon of the band to the east and west line, his 
obseivatlon would make it about 140 miles high 

A description tn the Northfleld (Minn ) News says 
The peculiar auioia was in the shape of a long 
state blight like a path running east and west, from 
7 deg to to deg wide and at an elevation of 70 deg 
above the southern horlxon ’ Thia would place it some 
4 or i> times as high as Mr Rankin’s observations It 
seems quite probable that it was, in ita later stages, 
several hundred mile* above the earth’s surface The 
times were not given In any of the observations, and 
as it bad a motion southerly, of over C dog while 
under observation here. It is probable that the results 
given for Ita height are not very trustworthy 

I have thought that tbe remarkable nature ot this 
display would warrant a full description, aa some ot 
the feature* were to me unique 

In Science for July 10th, 190ft (28, Bl) an account 
is given of what waa apparently a similar display of 
tbe aurora on March 27th, 1908, hy Wtlmot B an la. 
of Fort Terry, N Y Hta confusion of this phenome¬ 
non with the xodlacal light ia unwarranted The so- 
dtarsi light never exhibits any such phenomena aa the 
above Indeed it does not show any marked changes 
which cannot he readily accounted for by tho position 
of the observer or the atmospheric condition* at tbe 
time The phenomenon of March 27th waa purely au¬ 
roral / 

Tho night of March 27th was cloudy boro, with a 
vivid electric storm and heavy rain tho Ant put. 

May 18th. 11 h 20 m Then waa a large. Jn*H* v 

none, elongated cloud In the low northwest, whoso 
light floctoated rapidly. Tho eatire sky was coven* 
with Patches gad smear* of hmriaoM haps Which Lv 
am son were auroral, «u al*t mg stnAffi? M 
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nous. The iky wu Apparently covered with a luml 
nous patchy haae In places it was streaky and some¬ 
times Ions Streams of it were seen Some of these 
were nearly as brlsht as the brightest part of the 
Mliky Way With the lights out In the dome the win 
down looked as bright as it the sky were moonlit 
With the exception ot the pulsating cloud in the low 
northwest there were no other certain evidences of 
an aurora But the unusual brightness of the sky and 
the patches and strips of luminous hue suggested 
that a strange auroral effect was on hand 
September 29tb 7 b 10 m Brilliant aurora seen 
through breaks In floods all ov<r the north north 
east and northwest Borne effort at atreamers 11 h 
10 m The aurora had been very active with stream 
era and fluctuating patches of light At about 8 h 
10 m It was very brilliant The sky In tho north 
looked like daylight The Illumination extended a 
great distance cut and west and the whole northern 
sky as high as the pole was bright but there was not 
mmh activity U got less bright and broke up Into 
patches and became very active with streamers that 
reached higher than the polo If any arch existed it 
wu lost In the broken clouds which covered the sky 
more or leu all the time Patches or anas of light 
would ascend to great altitudes and then die out At 
this time (11 h 10 m ) tho light had almost (lied out 
but there were some streamers The sky wu pretty 
well covered with c louds Uh On Some streamers 
and broken manats C louds 13 h 0 m Ua bright 
(louds 

1909 

January 1st 15 h 10 m Streamers from behind 
clouds In the north—the flrat aurora 1 had seen for a 
long time It seemed to be quite active 
January 21th 12 b 0m A bright aurora all along 
the norlhem horlson among broken clouds Not act 
Ivc First saw It at 11 b 45 ra —It was not visible 
an hour earlier 11 h o m Auioi t visible as a bright 
streak along the boi lion under the c louds Kh On 
Same os before 11 b 0 m Was still visible under 
the clouds 

January 25th 10 h 0 ro Auroral glow In the low 
north 10 h 10 m Only foebly seen 12 h ill m 
It was active If any arch existed tt was below the 
horizon There wu not even a glow alogg the borl- 
xon, but the streamers and ahe r ir ltgtjl 
half way to tho pole They a r 
January 26th 15 h 0 m lain! 
low arch The re wu none ea 4UH 
45 ni Arch very low 8 dot 
Bright changing patches In the 
February 21at » b 20 m * V* 
pact J dig high top of bright al 
10 h 30 m There wu an auiwtfl 
the dark part having sunk below 
aurora had died down rhere were attempts at 
streamers for a while 16 h 80 m it was very bright 
again Arch almost on the horlson—so low that there 
wus scaiccly any dark beneath 

March 19th Thcie did not seem to be any aurora 
until 8 h 45 m when a long streamer appeared eut 
of north which moved west At this timo there wu 
only tho feeblest glow and no arch It became more 
active later and tho glow was stronger Oh 15 m 
Many streamers but no arch 9 h 45 m Great deal 
o» glow and streamers some of which reached nearly 
to the pole 11 b 0 m The aurora wu dead 12 h 
30 m Nothing visible If there wu any arch on tbls 
night It was below the horizon 
March 20th 12 h 45 m Considerable auroral light 
and a few atreamers (R) says ‘all night 
March 21st 7 h 60 m A feeble auroral glow 
March 28tb 11 h 30 m Splendid aurora cur 
tains, aacendtng pulsations The curtain waves went 
eut At first the narrow streams went west 12 h 
20 m It wu not active at this time but the arch 
wu very bright It extended very far eut 12 h 
25 m ft was almost dead Same at 13 h 20 m This 
aurora wu the finest example of curtain effect that I 
have seen here They were white and nome of them 
blulah white These curtains moved rather rapidly 
eut while the alender streamers that made their ap¬ 
pearance previous to tho curtains moved weal dll along 
the arch There were rapid aacendtng pulsations, and 
a broken second arch above the main M«h 15 h 
40 m Aurora active again. No deflattp arch but 
masses reumbllng bright Cumttths clouds from which 
■faeeta of faint light were going up The aurora wu 
mofa or lew active until daylight It would fre¬ 
quently almost die out, then brighten up agai n. ^ It s 
moat active period was before midnight—abw^jjp'k 
80 m. 

Observer absent from April 19th to April 30th Mr 
Lee reported that there wu pn aurorp with low arch 
sad some streamers at about 15 h on April 26th It 
wu not bright 

October 18th A magnificent aurora was visible at 
7 k I flrat Aw It at 7 b 45 m At this time all the 
northern Sky Mem wu covered with great 

wasps* of Prirt, srttk Al mreatly a double arch, It 
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broken mkrora of llkbt At ^ h It n there were 
great masses of light far In the northeut which 
drifted slowly to the west and rose higher until the 
sky to the zenith and u far u Saturn wu covered 
with them At 8 h 30 m there were rapid ascend 
lng pulsations These ascending waves seemed to 
bring out and Illuminate large arcu of matter all ovc r 
the north that were drifting westward At 8 h 35 m 
the arch had again formed and streamers (with dark 
Intervals between them) all along Its periphery A 
very fine bight Beautiful slender streamers awtndod 
as high as Polaris Several of those to the left moved 
rapidly to the right or eutward These apparcntl) 
passed othera going west To the west tho streamers 
wore reddish but the general display was of a bright 
yellow Many of th slender streamers shot higher 
than Polaris At 8 h 45 m all the northern Bk> was 
covered with tufty masses ot light which were clou 
gated vertically At 9 h 6 ni a thin hrlglit arch ex 
tended to an altitude of 10 deg At 9 h 45 m there 
was a fine and bright arch at au altitude of 14 deg 
with blight masses far toward the east apparently 
separated from the rest of the. aurora a Ursae Ma 
jorl* wu In tho upper edge of the bright arch which 
wu black beneath only toward tho out the rest be 
tug luminous below tho arch The nub was very per 
feet but not active At 9 b 58 ni rapid waves were 
ascending all along the arch and pulsating diffusions 
of luminosity all over the heavens north of the zenith 
but the arch was not active no streamers At 10 h 
l r in the arch became active to the west It had risen 
slowly and was then 17 deg high but It wu not dark 
underneath Waves of faint light were ascending 
everywhere in the north to the renlth a Ursae Ma 
Jorls was at this time In tlio lower part of the arch 
There were muses of light in the east fret of the 
arch which wu very large and wide extending along 
the horlson for 100 deg At 10 h 2- in there were 
beautirul curtains In the w st springing from the arch 
anil extending to great Hltllndes These moved rap 
Idly to tho east Their liases were bluish whttn with 
strong prismatic colors It wu a splc ndld sight' Uo 
ginning at the west these curtain forming streamers 
would burst out along the summit of the arch which 
wu very perfectly formed one at a time In rapid sue 
evasio n as cending to giuat altitudes lints the arch 
ws. to (Jeer* TNie "victim of moving 
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light and fragments or streamers all over the noem 
but no arch At 10 h 26 m rapidly ascending waves 
were rising everywhere In the north wtth great masses 
of light all ovci the northern sky extending to the 
cast point 10 h 47 m Fantutlc masses dancing all 
over the northern heavens to the renlth which seemed 
to be due to rapid pulsations of light which as they 
passed momentarily Illuminated Irregular masses of 
matter that were changing form slowly and moving 
to the west 10 h 2 m The rapid pulsations seemed 
to have c i aBed b it there were still great masses of 
light all over the north to the senlth which would 
slowly biighten and fade At this time the arch wis 
again forming At 10 h 65 m the arch wrh very 
black below and c ecly half as high u before Ascend 
lng pulsations and bright masses all over the noith 
to the zenith The sky wu more or less lunvlnouH 
everywhere except in the far south The pulsations 
wore still rising at 11 h 5 m and the arch was broken 
but at II h 35 m It wu very strong again and vuy 
dark underneath Ten minutes later It was broken 
again by masses of light and some streamers At 
13 h 0 m the arch wu still pretty strong but not 
active At 18 h 20 m tt wu all dead except some 
pulsating massea of light near the northern horizon 
17 h 0 m The same 

This wu one of the finest auroras I have seen here 
Especially wu the display of curtains splendid at 
10 h 22 m I have never be foie seen tho brilliant 
prismatic color effects which burst out on the foim 
lng of the curtains I wu strongly impressed with 
tho resemblance of some of tbe streamers to comets 
tails etc They would shoot up sometimes very Bitn 
der and then diffuse Into broad wavy masseB moving 
west The general motion wu west except the cur 
tains mentioned and the few streamers that moved 
east and the pulsations which were vertical At times 
great areas of feeble Illumination would appear for 
• second or so all over the north Sometimes these 
Illuminations were very bright They appeared like 
great areas of bright haze Altogether the display 
wu one of the most brilliant 1 have ever seen 
BBMAtKS ON TDK SKSUtTS OV TKK OOSKaVATIONS 

la reading the accounts given In Nature and tbe 
Astrosom(ache Nacbrlchtsn of tbe luminous nights 
Meg In as* on tbe Continent about the first 
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of July 1908 b> Denning and others I have thought 
that the phenomenon of (lit luminous night of May 26th, 
1908 (and of other dates) waa of a similar nature to 
those described by the \a Urns observers in July 
in Nature for September 10th 1)09 (81 195) Dr 
three gives an account of a gnat magnetic storm re 
curded at kew which commenced suddenly at about 
11 h 43 m A M on Hepttmbci „ th Tlu Btorin wu 
of comparatively short ciuratlcn no movements of any 
hi cat slse being recorded aftci 8 h 30 m P M on 
September 2 r th and by 1 A M on St pie mix i *(th 
little trace of the distuibance was left 

This same stfiin badly lute if red with tele graphic 
operations all ov i tlu Lnltcd St etc s on b pie mb, r 
25th Arroiding to the newspapers It was vuy active 
between 6 and 9AM I observed all night on the 
„4tb closing cbm nations Just b fore I h or o A M 
of the - Hi or 11 A M at Greenwich 1 looked out 
fci any uuioia Just before daylight but theie was 
none n ir had there been uny during tlu utalit which 
would be bright ciuugli to be sun In moonlight As 
retoided tbnw in my netes tbeie wis in aurora on 
the 2 r th at I h 0 in 1 had suspected one earlier 
in the night tint It was umcitaln on account of tin 
moon 

For a valuable account of tile condition of the solar 
activities about the period of tills guat dlstuibanu 
see an article by ITof Ft eric rick Slocum In the Astro 
physical Journal for lanuary 1J10 
For some years I have had In my mind a scheme 
for systematic observations of tlu auioti but for varl 
ous reasons It has not been possible to cany it out 
as It would require tin p raiment residence of one 
obscivt r Homi miles not th of lie it Tin sth im would 
be t» have someone Bay a re side nt or sonic place tm 
or twenty mil s noith of tlu \irkcs Obsi rvaimv who 
would bo familiar enough with tin slats to locat an 
objirt wtth tho naked tye liy them pi who had an 
lnBtiument foi the determination of the iltltud md 
arimuth of such objects Suppose such un obscivci 
to be conneitcd with the Yeikcs Obsuvitoiy by tile 
phone Upon the uncaiaiuc or my striking auroral 
phenomenon such ns the in Mug flu ruitlng clouds 
simultaneous obs irations mid t H made of these that 
would give their title ilntude ibovc the eaith As 
they Bom times remali nslble lor upward of an hour 
these (bsc rvations w ulct show If lluv varied Uie Ir 
, cm M else) give accurately their real vc toe 
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ivc 9 u» ' u» H tMz ^T“ * 

era at a distance really Me the daftth tiuity 
each person sees his own aurora as In the i 
the rainbow as has been suggiricd by Home wrttsrt. 
The fluctuating clouds aud theli mot on would alone 
perhaps contradict this theory 

In tho present ph per I have Mine smicuhct Into 
detail In the accounts of the aurortl displiys lure 
lilts has been dune because It has apiuit d to me 
that In general the refeionces to an aurora usually arc 
wanting In details and Ic ive doubt as to whnt kind of 
aurora had been present It would seem that thi rc 
may be different kinds of auroras due to dlffuint 
causes or to modifications of some otic cause If so 
these should be distinguished from ra h other For 
Instance sometimes tbe fluctuating clouds hive up 
peared when there was no othu evidence of an au 
rora At othei times they hav t> n present during 
an ordinary aurora These clouds therefore would 
seem to dtixnd on different conditions from the regu 
lnr aurora At times these conditions alone au pres 
rnt at other times they combine with those ones 
sary for the production of the oidlnary autora Or 
tatnly the conditions must have been different that 
produced the gnat band of Miv 26th 1908 So also 
must thosp that produced the luminous nights men 
tinned in those observations A classification of the 
various kinds of auroras would therefore be valuable 
It Is with this Idea in view that 1 have dealt more 
extensively with some of the displays of Jhe past ten 
years 

Table of Auroras Observed from 1897 to 1909 
Inclusive 
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The recorded times are important esiiec lally In 
ol the at asms of activity in tbi lam auroras » 
would be Interesting to ompnie this with th niaK 
netle molds to we If any siulal dlsturban h bIiow 
at thim limes on the Instimn mat i lids 

I will not hire go Into u v dls usslm if tlu con 
ncctlou between sclai dltuilHi es (sh 11 die etcd alone 
by gnat sunspots) and the aurora Thl« dots not 
IU within my provine It may not lie out of the way 
to state howee i that an h a onn It n decs not 

at present m m t I <1 ally stabllMh d In all cases 

1 have within the j ad ten ycats or so frequently noted 
solar Hpeils hi lui>, u» t l vlslbl to th unaided eye 
These huve net always been closely associated with 
auroral dls| lays A most striking instanc of this 

kind wbh si own In the ease of a large naked eye, sun 

spot on and about December 29th 1909 A careful 


leeord on every clear night about thla time failed to 
show any evidence of aurora Indeed thla prolonged 
ahtecnei of auroraa (up to the latter part of Janu 
aiy 1910) would have been noticeable without the lu 
cenllve of the laige sun si it to look for them 

I have thought that It might be Interesting to see If 
any meintlia are molt abundant In aurotas here than 
othere For this purpose Miss Calvert has prepared 
from my observations the foiegoing table 
This table gives the number of auroraa aeen la each 
month from 188" to I lie end of 1809 The lR8t Vertl 
eal roluniii glv s the entire number foi inch month 
daring this lnt rval The horizontal column at the 
bottom of the table gives the frequency for the varl 
ou*e yearn s pt mber has been especially prolific but 
Seitembei 1s a season of rleai skies February also 
stands high but this high grade Is dependent on the 


year 1907 July and December stand especially kwr 
There seems to have been a minimum of auroras from 
1900 to 1902 The observer waa absent on the eclipse 
expedition to Sumatra from the first of January to the 
last of July of 1901 The year 1908 gives the highest 
record of all—auroraa on forty nlghta But the sum 
mer and fall of 1908 were remarkably free from 
clouds The combination of 1007 1908 and 1909 would 
seem however to indicate a maximum In which we 
me now placed or which we have Just passed through 
It Is evident however that to determine accurately 
the fie queue y of auroraa here In the past thirteen 
years It would be nocessaiy to compare the observa 
lions with the vailous meteorological conditions that 
have prevailed In that tlmo 1 have not the leisure at 
present to undertake thla work and ao the results 
must stand as they are 


COMET S’ TAILS AND THE EARTH. 

THE EARTH S PASSAGE THROUGH THE TAIL OF A COMET 

804 YEARS AGO. 


BY WILHELM KREBS. 


On May 18th at 0 P M Eastern Standard lime 
Halleys comet will pass directly betw eu the sun and 
the earth and Its tall will sweep over and envelop the 
earth This remaikable conjunction which may 
cause great perturbation in the orbit of the eomet 
and may nlso furnish data from which the comets 
mass can he detirmlne>d will he vhelblc only from that 
part of the earth that is then turned toward the sun 
I e the Pacific region and any effect produced oa 


Prodlgiormn et OBtcntorum ((ironloon waa written 
by ConraduH lycosthenes The most probable trans 
lation of the rather olaee uro Latin passage runs about 
as follows 

On the r th of February a comet was Been In tho 
sky In the daytime flora the third to the ninth hour 
about an ell distant from the sun Soon afterward on 
the earne day at Bari In Italy hlars we re seen by day 
light, now appearing to race with each other across 


nous comet by the conjunction waa not aerlous and 
the Influence exerted on the massive globe of the 
earth protected by its* atmospheric mantle must have 
been very much Hinalle r The only apparent conae 
qucnce waa the fall of an unusually brilliant meteoric 
shower—Translated for the SciKNTiMt Auuucan Bur- 
mviEXT from Prasehau 



THE METEORIC BHOWI<RSH-NB1 DAYLIGHT 
AFThH nib PASS kill ill 1111 ( OMET 


lr 


H k f \\ I a « 


the earth by Its passage tl tough the comets tail will 
be most conspicuous In the same region The Amcrl 
can Aslionomlcal boelety tend the American Academy 
of Science have se lit a hint e X| edition to the lla 
wallan liclaiidH for the put pose if observing the con 
Junction and et photogra) hlng llie nmet when It Is 
at and near Us peilhellon aud Its tall Is most strongly 
developed 

There Is no reason to feat that we shall all be 
killed Iv the pilHcnnus gases ef th* comets tall al 
though < anillle btanimarlem has endeavored to rtvlve 
this s|i t t which arose In 1S1 when a collision be¬ 
tween a emit lend the nth wns picdlctcd 

The oi lv rtninlv i roved i ssage of the earth 
tl tough a comets tall i unel on June 26th 1818* 
No effe Is slue to the lussage w re d t rted but the 
e met wns a small one although it showed a tall of 
eonsldeiable length wh n It emerged riotn the suns 
rndtanec on th last i !§,! I ef lune the only ulght 
on whhh It was gen rnllv vlslbl to the naked eye 
It waa p i dieted that th aith would pass through the 
tall of a v ry laige mi t lu the latter pait of June 
lS6t but the eal ulatl ns were aftciward shown to 
be erroneotiB 

In thla connection It Is jUitiresting to note that a 
miracle book of th IMh <*iitury m ntlons the pas 
saga of a very large comet li tween the earth and the 
Min and a phenomenon atparentlr eonne ted there 
with The events arc alleged to hav oerimed tn 1106 
Ihe hook whtrh appeared In l r f" und t th title 


THb DASSAGF OF THE ORFAT COMET OF 
I10H HI I Wb b N THE EARTH AND THE BUN 


the sky now scorning to fall toward the earth 
In short an. told that on February 6th 1106 a 
comet was Hf>eu ncai the sun in broad daylight and 
that the still raui phenomenon of a daytime meteoric 
shown was observed w»n afterward 
This great comet of February 1106 was one of the 
moat striking apparitions In the history erf astronomy 
It was seen not only In Europe but also In Palestine 
and China I atcr In the month aevordtng to Maedler 
Its head was In the constellation Pisces while Its tall 
stretched out toward Orion and covered a large part 
of the sky The head waa not very bright Tpon thla 
comet Mrhlsion founded his system of cosmogony 
Newton In lbhO indicted tho re tun of this great 
comet about the year 22e>5 This waa the first compti 
ration of the oibft of a periodic comet and It served 
Halley as a model when two years later and at New 
tons suggestion he calculated the orbit and periodic 
time of the eomet whhh has since borne his name 
But while Halley s calculations were confirmed by the 
ubeirved return of his comet only 17 years after his 
death those of Newton cannot In the most favorable 
event be confirmed until the year 22 r )6 The accuracy 
of Newton s result has furthermore been made very 
questionable by Fnckeg recalculation 

The fact of most Importance for our purpose that 
has been tecorded concerning the great comet or IKK* 
Is that (t temaln d not only visible but brilliant for 
more than (wo weeks aftei Its passage between tbe 
earth and the sun on February 6th and did not begin 
to wane and dwindle until February 30th 
Hence tbe effect produced even oa the light and tea* 


ABOUT MOUNT ETNA 

Tut reports as to the. numerous craters which aaya 
English M hanic and World of Science are active 

at Etna ne what might be expected for one or the 

petultaiUlos of Ftna Is the extraordinary number of 
minor copea—^Hn Iv ne at 200—which are 

gqg^ertd qv c lte> Tie main crater according 

iptft G * t v It bo an ascent In 1877 is 
" »i # t * > Itn 1 l In depth shut In by 
It* l ns vaiy but It was 
l^Vj* r I U r " lea In circumference 
*> Iv lu vf 1 ta, at other times It 
ti lw « r 

ptt> t fi i iy i 1 i 1 ms was that of J669 

Wtkt t Li L. wfue written by the Bail of Win 

British Ambassador at Constan 
an aye witness of the phenomenon 
Ht says the eruption took the form of an lnunda 
lieu of fire a flood of fire clndeia and burning atones 
turning with that rage as to advancp Into the sea 600 
yards and that to a mile In breadth and that which 
did augment my admiration waa to see In the 
sea this matter like rugged rocka burning In 
four fathom water lu forty dayB lord Wlnchllaea 
went on to say the eruption destroyed the habitations 
of 27 OflO persons made two bills one 1000 paces high 
and the ofhpr foui miles in compass while of 20 000 
persona inhabiting Catania only 8 000 remained 

According to Baron von Waltersbausen who has 
supplied the moat exhaustive description of Mount 
Ftna no fewer than 700 000 people live on Its sides.. 
Thus with an area rather larger than that of Bedford 
shire (462 square miles) it haa more than double the 
population 

The surface of the mountain consists roughly of 
three different regions—namely the cultivated region 
at the base yielding all tbe ordinary products of 
Sicily such aa vines corn olives pistachio nuts mol 
berries oranges lemons figs and other fruit trees 
Above from the he Ight of 2 000 feet to an approximate 
height of 6 300 foet extends the woody region com 
prising fourteen separate forests some abounding with 
oak beee b pine and poplar, others with chestnut Ilex 
and cork tree 

The desert region lies between the limit of 6 300 
feet and tbe summit (about 10 867 feet) It oreu 
plea an area of about ten square miles and consists of 
a dreary waste of black sand scoria ashes and masses 
of ejected lava In antnmn winter and spring It re 
mains permanently covered with snow and even In the 
height of summer enow may be found In rifts near tbe 
summit 


tbe bits Of the 600 rock drills t 
the Calumet and Heels mines la done i 
the only labori bring to pat them on a conveyor at tba 
outset They are heated sharpened upset fluted 
brought bark to exact else and tempered by i 
pausing from one to the other mechanically 
plant la driven electrically but the sharpening 
upsetting are performed by comp ri s ed air hammers, 
and the fluting is done by an 800-poui 
With all drills running abont iOOO b 
weed every day. \ 
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CHARLES DICKENS AND DONATES COMET. 

“CHIPS FROM THE COMET." 


When Charles Dickens tu the Editor of Home 
hold Words there appeared In lie pages for the Issue 
of November 1868 an aitlcle on Donatis Great Comet 
of 1868 entitled Chips from the Comet Whether 
or not this article waB written by Dickens It Is dlfll 
colt to state but there Is Internal evident e of tout hes 
of his The article follows 
From first to last Donatis comet has thrown off 
more chips than people in general dream of some of 
them veijr considerable ones It has turned out to be 
a sort of t elesttal egg Inclosed In a multitude of shells 
which It got rid of as It approathed the sun like the 
traveler who cast aside his cloak under the mild per 
suasion of Phoebtts Apollo although Boreas had In 
vain endeavored to forte It from him Donatis comot 
exhibited one very remar'table phenomenon It formed 


tate before deciding that even Donatl s comet may not 
have Its Inhabitants whom we may supieose to wake 
up and dam e like a swarm of gnats at their approac h 
to the sun aud to fall again Into tori Id lothaigy whin 
thtlr long long winter retammtntta 

That the existence of smh comitailanR Is improb 
able though not Impossible may be concluded from 
the observations and reasonings of Monsieur Bn nto 
That learned astronomer remarked tbit th bright 
ness of Donatis eomit was has than that or the attuos 
phrre soon after sunset which Is 1 ss than that or 
the same atmospheie during daytime which Is less 
than that of the moon when she Is visible In broad 
day which Is nearly equal to that of a little white 
eloud of thp game angular dlametci 'Vet the com t 
was fully exposed to the biasing sunshine and was 


such a feat that the grains of sand when they leave 
the shovel should all have equal and parallel vUocl 
ties If this condition be not fulfilled every grain 
follows Its own course separate lv lhe.se courses 
dlvcige and separate and the sho\elful or Hand spreads 
ltw*lf out Into dl\ rs fohns It Is like the contents 
of a gun burr 1 idem with small shot The charge 
rarely forms a bull or file s In one compart mass every 
single shot r ll ws ItH own Ind pendent trajectory and 
the charge HpreadH 

Besides this the obsenations and eal illations made 
on the course of the eomtls nue lens indicate that 
It the nu 1 us has an elliptical nrl it with a period 
of about twenty on centuries But all the particles 
whi h in'ey hate aequlr d ven moderate a ccleiatloni 
would neceHsarily assume hyperbolical orbits An 



«y « onrtmy of the Sphere 

this pi tue sh ws the greatest comet of the ntnet nth ccnteirv a* It appeared to an Snglhh eta rv r who was sn exhibitor at the Uoyal A it mi At the 

time when the | ilntbg was made the tall wu sweeping our He Irish' star Aecturus whi b nil n undlenlnUI I tl roigh th n tut eis 11 m II air mlty f wl I h r a I hI lb 

stars firming Ibc handl of th Wip r llm Msjoe) To th left were the stars of I lira and l> the right th stais of Jeo Hi el was dla ov rwl by 1) nail at 1 lorence on 

June .nd 1KB8 as a small tel s >plc olje I approaching the sun Not fir n arly three mouths diet ll Is eu ilsill t> ll i iked ve I il th n right ip f> fb Clm f Its perl 
hellon 'SMcage nt the end f September It gr w rapidly In brightness erntll Its starltkc n i Irus was as brIM I ss ll lot star Peril it s 11 ml Its tall w is llr If nearly 

towards the eaitli and Ihnegh I right was s en a much foreshortened that lla Sent was gr all) nuir 1 I il as th met paw I | rll II i an I I gan 11 r 1 i in lb sun 

Us path by good fertune was moat fav rally pla ed II spl ndld bright tall th n lay almwt at right si gl « to il tin f sight an I Its wb le I egth w s f th nrst time 

display d Other comets have bad Img i Calls though this was more than tnesmooel miles I ug lut n n In* » irpsss d r> nstls n i In »iiIt It nueli till th. irr d 

plane was «f the type shown sfterwards bv the spectroscope to consist of hydroearboe s th thin stistght sir tin rs are f th hydr gi tyi I vai net I iciiarntlv fr m th 

nue le.ua of the comet by the heat of tho auu the particles f the tall an repelled from th sun li some Ir wti s* nature Is still | r M mail al and Urlv n la kwaida from It 

with en ermous speed 

DONATIS (IRkAT < OMFT <U 1H1R 


successively around Its central nebulosity a series of 
luminous envelopes distant and distinct from each 
other till they attained the number of eight at least, 
•o that the comet eeemed to be a never-ending neet 
of boxes of light 

Similar phenomena wertr observed by the first Her- 
echel and by Olbers In the grand comet of eighteen 
hundred and eleven What physical condition of the 
■tar Itaelf can be conjoined with such a continual cast 
lng of luminous skins It Is difficult for us to Imagine 
In our wildest reveries It would seem at least to 
betoken the Impossibility that the hairy wanderer 
(fostefa derived from Mtw comm, a head or hair) 
should be the dwelling place of any animated beings 
whatever A&d yet, If we had never wen fish nor 
water insects and moUutks and had no farther experi¬ 
ence of water than that it drowned us whenever ** 
tell Into It and remained submerged we might be 
tempted to say, that It was impossible for organised 
ir s tete to wrist Is water Thereto**, we must heat- 


Illuminated by Us rays about three time* as much as 
we are If we combine these Indications with the Ira 
Ma depth of the comet which our visual rays tra 
versed—an ocean of luminous matter millions of miles 
deep in the portion of the. tall comparatively near to 
the nucleus—some Idea may be conceived of the extea 
alve rarity of the vapor or dust of which the heavenly 
body Is formed 

The curiosity of the public was gTeatly txelted to 
trace the development of the tall but tbat develop 
ment may be easily understood as soon as the excos 
■tve rarity of the comets ponderable matter Is taken 
into account Whether dust or vapor It Is believed 
to be In any case an lnreherent assemblage of stoms 
and moreover tbat every ponderable atom of the 
tall follows its own proper orbit Independently of the 
orbits of the neighboring stoms Now If you throw 
tnto the air s shovelful of sand It requires particular 
are and especial address to make the and fly all In 
one mass like a stone, It is a necessary condition of 


ellipse or oval Is a curved line which returns Into 
Itself like a etrele and might equally like It be taken 
for an emblem of eternity A hyperbola Is a sort of 
oval with one end burnt open anil the llna Imperfectly 
straightened so tbat there Is no return. Into lleelf 
It has a curve which may be roughly compared to a 
pair of sugar tongs with never ending legs distended 
by a large lump of sugar for hyporbolous legs may 
be lengthened or may extend Infinite ly Consequently 
If any cause breaks open a comets elliptical orbit or 
the elliptical orbit of any of Its non-cotaertnt portions 
so as to pull and wring It into a hyperbola there Is 
no more return possible for that comet or that por¬ 
tion of a comet Now when we remember the Im 
mense length or a comet 'll Is dear tbat the perturba 
tlona of tho planets acting unequallv on the differ 
ent portions of a comet In consequence of their un 
equal distances are certainly sufficient to give them 
diverging orbits The materials of the tall are thua 
dissipated forever or nearly so Therefore coaid 
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u )\<|| 11vi OIH ind f w nty unturlcH llki DonaHc 
uni I w in < i sh ill look upon ItH Ilk* uguln v« n 
11 vn huh Hu prolihmd wlf Kin illy Hon HI h unul 
apicars to liavt expi t Ic nu rt at Us perihelion powc i 
fill physical actlcms fnm th* solar 1 1 at I h sc actions 
nniHi lmw niriluntid tin larilil h if jn half of thr 
ninliiiH mid rt Undid IIiump or tin nil i half so that 
lln fin mi i would nk* oiIiIIh < f li UK i lulod nr vin 
li v| * il It 'll in hits whilst tin iiilul il th lattoi 
w mid h< ahoitii d Donatl (win I nlml to publish 
dnw li *,w of hlH mm t 11 il« dlfT i lit i has s) htinailf 
an>s that tliii* can In no d ill 11 it tin sun Bin 
iisalvilvd tuc In cl limit i fin th i m Ihlnud whli li 
malt* r was aflciwnida illsi ih d I \ Inking Ita di pari 
ui f ii in th mi h us li (onatltuli th h ill y poll Ion 
or th Mil if tli Htir A limit * ihi thus Ik a mag 
nltie nt flu w ik nhi h w mid bum ita If nit and la 
i inn (IIhhIi il d l> Mu v rv h I or It illstlav 

k re ni tl in ill >n of if ni ta will li iliHiilla hvpir 

bcllcvl iillls M nisi in Itiintn Iiik nloualv almlatis 
tin dli (Inn and He mihIii hh of th anna motion of 
IrHDHlatlnii thimiKli si a It would appi nr that at 

th* pi is nt mini nt th mm a win It y of tianal'itlon 

Inal nl r I ii a x> il n» I |ii>l HI ml n Ih magnl 
Hide anil Imi il in of tint h an nl> lindl Is a arnly 
iqunl to thi sixth of tint rf th irtli In hi i orlill 
I'rof < ivl oni of He null a In nda aanrlnlnid In 
tin Itrat plat tin icliui/all n of Hi 10m ta light 
iiitiflitiiliiK wlial Aramc Ind clsciv d 111 eighteen hun 
drnl and Lhtit\ fin In Hall >s roimt flnondly he 
dele i mined tin 11 hltlr n of Hi plant of polarization of 
this llkht whos jinn c >ln ld(d sensibly with th* 
nxlR of th till This (olmldim continued to exist 

till Hu tinlh of Oe loh i n ft 11 which dale bail weather 
pit wilted Hu limit a In lny obsciwd for mum time 
I his position of tin | lam of i olai 1 / illon In life roue 
to Hu iiimltlon of thi nun muon a all doubt aa to thi 
houiii of at I aat I hi m ist lonalduabh porthn of 
thi light with whlih thi mm t shout irwmly that It 
waa di livid from thi aun 

riua* ari not thi only nor tin hast c nnHtdt ruble 
(lilim that Irnvi falhn from tin mint and Ita prnheea 
sore Our nod ih will n oil <1 that tin ixlainm 
of the i tin r (If dimonatrat dl was di monstiitid bv 
a iomit It had bunt pr vlnislv tendered ptohahli 
and has slnti Ihiii lonflrmnl bv calculations tweed 
on thr undulntiiiy llnorv nt light is n li>pothi mIh uiul 
by tluti an nt dam i with Hi at ttial pin noun na I tu 
dlatmuy of thi plnnonutn of Inti rfi rtmt In vthkh 
two lights bv mingling with rach otlni ndiiooallv 
annul inih othd a ittids that of tilt pnlarl/ntlnn of 
light whlih ii mints Its lavs susceptible of being 
mdn Ud without la lug refracted In a certain plans for 
that paitkiilnr lav and susceptible on thi ottur hand 
of n ft art Ion and not of u flu lion In anotlnr piano 
holding a spidal idatlou to thi first Tlusi two grand 
dltunvirhs of modi in nntiiinl philosophy have rom 
pdhd matin mntie inns to iccognl/t In light a siihs 
of undulations whldi art pinpugHtnl In an eminently 
dasth fluid nanud by (him as wi know the dlur 
And linn thi utiidotlnn whlih Hip piopagatlon of 
light sufll is by passing Iht ugh bod! s indowid with 
Hu highist nfindtng piweis (will islahllslnd bv 
dlvits i xpi i Inn tits) glws sttong siipiMiit to this vie* 
of I hi natiiip of light Hut fuitlur from thi notion of 
a 11 piiIhI v t ilhii Monslpur Hnnto hag eh dm id a Httb- 


Itmi lonatnuinii and baa thus madi a eorntt thi 
(tun nt or ratlin thi anoatoi of a mw proof of thi 
Infinity of I hi inatid unlvinu 

In tin first plan Blme thi light and hiat or the 
stars ian only riach ua by the age my of thi other 
It follows that this fluid mubt fill tht whoh of thp 
nliatlal hi*oh In whlih thi state porform tbdr move 
nunta Hwondly as rvirythlng Indicates that the 
movnnints of thi stais In thi Hrmaraeut do not men 
with any hi naibl* rialstanu it follows that the dm 
ally of the itlnr whlih they travinu must be Indifln 
tidy amall In niinpatlson with that of tin stars lastly 
aline tin light of thi stars ivldintly readies us In 
straight lima it follows that the density of the ithir 
in list hi st naibl) uniform Hut if tin mull cults of the 
(tin r attracted each other thdr dispersion throughout 
span could not (ontlnne uniform It Is true, that the 

• xadly uniform dlspi rslnn of an attractive fluid would 
constitute a state of equilibrium but It would he an 
uiiHtahle equilibrium That Is to say If disturbed by 
thi allghti Hi local nmdinkatlon oi refraetton the 
iqutlibiluin would lx broken tin. fluid would Instantly 
rush In masses In variouH centers In virtue of Ita at 
Iraitlvi power and thi uniform dlgpiralon of thi fluid 
would no longir ixlst There would tiisue Imnudi 
ltily In some i liens parti el and lexnl vacuums and 
In othe ra Imai Hitd limited <onclimiatliinf of the 
fluid 

On thi otlur hand a fluid whose parthleg repelled 
iaih otlur If distributed In a nearly uniform manner 
In unllmltid Hltaie would tend moie and more to a 
uniteirtii dlatubutlon u( Us partichs Any par(t«J 
ln<at vacuum would bt InRtantly filled up by the ad 
loin lug part le li h rushing In In like manner any 
paitlal slid local condensation would determine a re 
pulsion by which thi too crowded molecules would be 
drlvin away fiom eaeh other till they met with an 
equal lepulslon from without 1 hus the uniform 
density of the cihgHal ether whtili nmains senatblv 
thi same In spilt of the local movements of the heav 
mlv IhhIIih shows that thi atoms of the • ther repel 

* hi ti otlur And that the energ) of the living forces 
traii8mlttid bv the undulatlous of the ether—thi 
powit of the solai light heat and ihcmlcal action— 
proves that thi npulblon of Its conatltuent atoms ta 
enormous 

Ik hi Ing these fads In mind Is It possible to con 
cclvi that the ither ictuplia a finite span In a flrma 
mint giomitthallv Inflnlti In eviry direction* 

If thi extent of thi ithir ta limited It Is absolutely 
neceasaiv that tht span Itoiiupha should be cnclosid 
In some vast continuous distended envelope capable 
of offering sufllc lent reststenc e to the pther s expansive 
forte in spite of thp enormous radius and span whirh 
this sort of roof or vault mtiRt have If therefore 
thi cthir la lint tied wi tome back to the ancient 
dnnm of a solid transparent firmament made of 
rrvstal or of whatever otlur substance you please 
He It lememliend that this firmament must Inclose 
not only the sun and Its planets but every star which 
we behold and the Milky Way of which they form 
part and thi nibuln amongst whlih our Milky Way is 
only a tingle Individual and the congregations of 
mbula* and the iongregallons of those congregations 
and so on to Infinity thi rt being nothing to authoilse 
our limiting thi number of thi degrees of this stellai 


hie ran hy Such an idia as that of a iryatal wall 
bounding the universe can hardly stand a moment’s 
rt Hi i tion 

Wi ate (onsequtnlly kd to conclude that the celes¬ 
tial cthir has no limits whatever, but that It actually 
ixtinda Infinitely In every direction of the geometrical 
heavens It now remains to Inquire whether In this 
e tin tired Immensity the congregations of stais can by 
possibility U assembled within a limited space beyond 
withb thin exists nothing but the ether only In all 
directions to infinity 

Tin totality of the stars which oxlst In the celestial 
etber continually transmit to It an enormous quantity 
of vital force This force travels through thi ether In 
caloilfli and luminous undulations and goes further 
and further away tndifinitely fiom the centers of 
vibration with nothing to atop It, unless tbe undula 
Hons meet on their way with atoms of a nature 
heterogeneous to the ithir whlih ritain after the 
passage of a wave somi fraction of the vital force of 
that wave Consequently If all the ponderable mat 
ttr of tho unHirst Is confined within a given Bpace 
all the light and all thi heat which makes Its escape 
from thin Indosurt would bi definitely lost to tho 
stiliar univi i hi which would Him fun tool and grow 
dat k to an Indc finite extent and afti r a lapse of time 
which though viry great Is still Unite an epoch 
would arrive when the sum of subslstent vital force 
would fall below any appreciable limit But If on the 
contrary the ponderable universe Is infinite like the 
celestial ether In all directions tbe whole of thi vital 
force propagated In the heaving ti mains always within 
the c Irrumference of this pondcrnblt universe In that 
case the conservation of action and of vital force bo 
comes separately applicable on the one hand to the 
totality of the celestial other and on the other hand 
to the totalttv of ponderable matte) What Is glvin 
and taken Is leturned from their opposite quarter In 
equal measure upon the whole there Is no absolute 
toss or eseapi of vital forre 

Thus a finite universe swimming In an Infinite ether 
must lltth bv little lost Its living energies without 
the possibility of regaining them an Infinite uni 
vitso on the contrary must preserve Its total vital 
forte under any change* whatever In Its distribution 
such rhangeH Ik Ing produced partly through the me 
dlum of the icpulslvc cthir and partly by the aetton 
of the universal gravitation Th* latter of these two 
hypotheses appears tho onlv one adtnlssable In fait 
all the manifestations of the ueallve power which art 
out In kind appear a priori to be necesaaitly (natter 
able in their sum provided we ronolude In that sum 
the absolute totality of creation This law and that 
of continuity are perhaps the two laws which are 
the most general throughout all citation and the 
notion or the Indestructibility of matter now ad 
raltted as an axiom rests upon no other foundation 

An endeavor has therefore been made to establish 
the proposition rirst that the Celestial ether flu 
ferred from thi ntaidatlon of Km ken comet) extends 
Infinitely In all directions In a flimamcnt geomitrl 
tally Infinite Secondly that the ponderable universe 
Is distributed through all the ethereal spare without 
Its being possible that any finite boundary how 
vast soever we mav conceive It to bo can contain the 
whole of this ponderable universe 


QUARTZ PRODUCT!* 

Tin mliuinl known as limit/ laiihvdi ma silitu 
St O ) found Its (list t 1 1 I nt nnlualkm a fi w y are 
tgo In II manufacture (I tulxs for me r uiv vapot 
lamps bv thi po *sh of Hi kticch and thi It rams 
(tmi| line Hits fumil quint/ ir quartz glass was 
«11 ii I ii il Tram rack civMil ami its msl wah unis' 
que tit 1 v v iv high I he v iluaht propel tie i of fused 
quirt/ wht li Is not affi ltd hv gnat vailnlhms of 
temp ratlin oi by adds and It. a n markable good 
Insulate i make It v iv disiinhh to obtain tblu mater 
tat nt a Hindi rati lost ind In lurgi quantities Hi racus 
su Hiding In lulmlng Iht eost of production of fused 
roik itvhlal to scum t xl nt and in placing on thi 
Hint k l IhIoihIhv \ ssi Is if quartz hut the prlu 
i mntmd \<iv high until pilii i cently whin tt was 
found Hit Hu ixpuislvi toik crystal could be re 
(la d lie the vtrv | in quartz sand which Is known 
as glAHstnikt t s said Quart/ i inducts arr already 
1 m Iiik mad In large quentlHes hv the Herman Quartz 
( nmpnnv The mat tIni is m. d In thi production of 
(IIhIiih flasks inirflles till s htakers list tubes cru 
iihliH funnels mortals aikI othir Irnnhmints and 
mssiIh used In chemical labvratorlis Fven cooking 
vcssils wnll tlaqucs nnl ornamental vaaia are made 
of fused quaitr anil the nt w matt rial will unques 
tlonablv soon find a >till wider Held of industrial appH 
cation 

According to the (krman Quartz Company the sand 
employed In the manufacture Is almost absolutely 
pure Milica and the quality of tha product Is greatly 
injured although Its appearance may possibly be !m 
proud by the addition of any other substance In 


addition to Its nststanu to acids (with the exception 
of fluirle and phosphoric acids) Its lnsentlveness to 
gieat and abrupt change t> of temperature and Its very 
high i lee trie al resistance fused quart* possesses tbe 
powtur of withstanding very high temperatures so that 
vessels of this material can Ik employed foi the fusion 
of mctalB of very high molting points Borne of tbe 
quarts offered by this firm Is translucent and has the 
Bhaen or mutber-of jx arl on Its unpolished surface 
It ean be cut polished and worked In the blowpipe 
flame Its specific gravity ta 2 2; its specific beat 
o 105 Us fusing lmlnt about 2 000 deg C Cl 6*2 deg 
F) Its expansion bv heat ta only OOOOT. for 1000 
deg C or about onctmth that of glass An electro¬ 
motive force or T)000 volts ta required to force an 
alternating cinrent of M) eyiles per second through a 
Plate of material *4 inch thick and 10 000 volts are 
required when the thirkneaa Is Increased to 3 Inches 
—Promothius 

THERMAL RADIATIONS Or GREAT 
WAVE LENGTH 

It Is well known that the visible spectrum com 
prises only a small pari of the entire spectrum known 
to the physic tat The wave lengths of the lumtnoue 
rays lie between 04 and 08 g (1 >* = 1 / 1000 mllll 
meter or about 1 /SO 000 Inch ) The ultra vtolet region 
of the spectrum which has been explored chiefly hy 
photographic methods extends from 04 * to 01 * 
In the ultra red region the raya of which are detected 
chiefly by their thermal effects, the extreme lower 
limit attained until recently was rep r esented by the 


residual rays reflected by svlvln which nave a wave 
length of about 61 a These rays were obtalnid by 
Rubens and Ascbkliias* by reflecting the radiation of 
a suitable source repeatedly by means of mirrors of 
sytvln In the process the greatei part of the radt 
acion Is absorbed The remainder tbe so-called te 
sfdual radiation is very homogeneous and haa the 
wave length given above Bubens has recently con. 
tlnued his investigations and has sui cceded In obtain 
Ing rays of much greater wave length up to Ml g 
or nearly 1/in millimeter hy means of reflection from 
potassium Iodide From this point to the extreme 
ultraviolet tbe spectrum contains about ten octaves 
of which two are in tbe ultra vtolet region one In the 
visible section nnd seven In the ultra Ted The abort 
est ether waves obtained by electrical methods have a 
length of 4 4 millimeters and are therefore several 
octaves below the ray* Inst mentioned Th* known 
varieties of electro-magnetlo ware* are given In th* 
following table 




wlreleas telegraphy 


{to several 1 


Residual ray* from i—__ 

Iodide 00M7 millimeter or 86’ 

Residual ray* from eytvln 62 0 * or Th) 

Beginning *f th* visible spectrum 08 g or MM 
Red , . 7* 

Green Mi 

End of the ttalbi# spectrum 4* 

Ultra violet tayk 409 an ta. Ml 

Schumann rays obtained In vacuo 20t *» t* tot 
(l pn ■* vim * or a miWoath of 4 mVUmtmA 
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VISIBLE MOLECULES, CORPUSCLES, AND IONS? 


THE N 


When a hundred years ago John Dalton gave Its 
modern shape to the atomic theory which may be 
traced back to ancient philosophy and to Democrltoa, 
nobody expected that scientists would some day iso¬ 
late or at least render visible the single atom and 
molecule The kinetic theory of gases ascribed the 
gas pressure to the bombardment of the walls of the 
confining envelope by the gas molecules It taught us 
how to count and to measure the molecules But it 
did not bring the probability of our ever seeing them 
any nearer, that looked hopeless with 1 y 10* mole 
cnlee in a cubic centimeter of a gas and 640 trillion 
of atoms in a milligramme of hydrogen Now that the 
very foundations of the atomic theory appear to be 
shaken by the discovery of particles (electrons) one 
seventeen hundiedth of the else of the atom of hydro¬ 
gen and by the phenomena of radioactivity It Is 
claimed that the visibility of the smallest particles 
has been demonstrated In various ways It may be 
opportune to examine some of the experiments on 
which sue h claims are based 

The existence of particles smaller than the atom 
would not In reality contradict the atomic theory 
The atomic theory does not assert that the atom Is 
the smallest particle capable of existence Ihc name 
'atom Indeed suggests something that cannot fur 
ther be cut or divided But the essence of the the 
ory Is that an elementary substance consists of parti 
cles or atoms all equal to one another and peculiar 
10 that element and that the single ntom Is the small 
eat particle which can enter into combination Th< 
molecule Is the combination product of atoms The 
atom need not necessarily be the smallest ultimate 
particle and many considerations Induce modern sci 
once to believe that the atom may Itself have a ton 
Btitutton The atoms of different elements differ from 
one another Vet the modem scientist feel* with the* 
ancient philosopher that there may after all be only 
one kind of matter which being grouped In different 
ways gives rise to different elements and bodies* 
There are certainly difficulties In the suggestion that 
atoms or molec ules should be able to split off corpus 
cles and remain substantially what they were, while 
on the other hand radium—probably an elemental y 
metal—Is to emit radiations which turn Into helium— 
undoubtedly a gas But those researches are not c om 
pletcd yet and meanwhile chemists continue to ad 
hue to the atomic theory which has proved so fruit 
ful and to determine atomic weights with the great 
est possible rare 

The demonstrations of the possible visibility of mole 
rules arc baaed on observations partly made in less 
controversial fields Colloids have furnished the first 
suggestion of visible molecules or groups of molecule* 
When mud la stirred up the particles settle quickly 
again and the turbid liquid can by filtering be clean d 
of suspended particles The particles of an oil emul 
slon take a long time to settle and run turbid through 
the filter When still finer particles are prepared for 
Instance by volatilising metal electrodes Immersed In 
liquids the cloudy partldeH will not settle for tnsny 
days or months and finally it may be Impassible to 
decide whether an emulsion or a real solution has re 
suited It la quite conceivable that the transition 
from a suspension to a solution Is too giadual to per 
mil of a distinct line of doraarkmtlon being drawn just 
as the three states of aggregation cannot rigorously 
be distinguished Very small suspended particles now 
are in constant oscillatory movement These move 
menu were first observed by the botanist Brown In 
182? and are known aa Brownian movements The 
coarser the particles, the slower and more Irregular 
the movement* For a long time they were ascribed 
to Inequalities of temperature In the turbid liquid 
When the ultra microscope was brought out In Jena 
tbs study of this curiosity assumed a direct scientific 
Interest and the Impression gained ground that the 
observer really watched molecular movements skin to 
those which tbs particles of gases describe according 
to tbs kinetic theory of gases The idea originated 
we believe, with Blnstein, he certainly worked out the 
ma t h e matics of the problem During the post few 
years J Perrin, Oouy, S red berg and others have sup¬ 
plied apparent experimental proofs for tbs molecular 
eharacter of tbs movements. Perrin counted the num¬ 
ber Ml gamboge granules or particles, in a portion of 
hta colloidal solution, measured their diameters, 
masses, and paths, and cal c u l ated their average kb 
aedd energy He concluded that tbs granules had tbs 
muds avtt-ftjtH energy of showmsat as the moieeuieg of 
the M in which they were suspended, and that 
***** tkM tfk* fnrt ee Ul ss of a very high mo- 
lst itb> g-snftf 

i Wtt * *H * «afclgb I sIO cbKt wright-ln osfasr 
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words molecules constating of a groat numb, r of 
atom* of dlffi rtnt elements arc nothing strange to thi 
chemist Emil Plwhir In his famoiiH use an Ins on 
the albuminoids ha* come to very high moltinlni 
weights Indeed Tn hta four series of experiment* Pm In 
dealt with gi anules whose mosses varied as I 1 R 
2? Allowing for thi ioarsene»* of his gianuhs mil 
the frlition In his medium (water) P< rrln dcduml 
for the number N of molecule* per mbh lentnmtir 
very nearly the same liguie V X li»* to which other 
researches have led us Estimates of this N we 
should udd have been madi by the most varied and 
entlnly indejxndint mi (hods Some »f th» method* 
give nsuits which It mav be forosem should h* um 
slducd as uppti limits other* will viild lower lint 
it* The avirage accepted value for N was a f w 
rears ago probably 6 x 10* at prevent stun thus In 
i line to half that valm 9 X 10’ 

Thi cxperlnn nts of Khrcnhaft ion firm thosi of Fir 
rln Ehrenhaft votalurd silver il ctrndiH In sir tin 
fine dust granules thus prodmed exhibited thi looked 
for Brownian movements and thi frir path wss 
longer In air than it hid been for gtanulis of thi 
same sire in water Pi rrln s tabulations have on the 
othei hand Is en quistiomd by Duclaux Rut w sp 
|ssr to be Justified In assuming that thi nbscivtr 
watching the movenuntg of tnlloldal particles hum 
movimcnta similar to thorn which wi aHirllie to the 
invisible molt i ule* of gasi s 

Another dinmnstration of luminous ffeits ascribed 
to single pirlttlis was given by ( icokes in 1 ondnn 
and Rigentr in Berlin s vtn or eight years ago and 
thus before (hi above im ntlonid ixpiilments on ml 
lolds In which innlfcults an supposi <1 to Is tone erne d 
When the a ruvs of radium are nllowtd to fall on a 
semen or flunrraiint /im sulphide each pattble semis 
to produce a (lash of light like a tiny Rpaik ami btlll 
lant scintillation* an obw rved Still mine !n«tiw 
tlve la the demonstration of slngli a puttlolis will h 
Ruthirford and Clelgir gave In the Royal Institution 
two years ago it waa demritsd in our columns at 
the time A tube tontaining radium bromide was In III 
in front of the window of a long lube sev rnl feel 
away from thp window ho that only a few a partliles 
—perhaps not more than one i>er aiwond—would find 
their way to the elutromcter at the far i nd of thi 
tube A sudden Jerk of the ileitromiter Indleated 
that a particle had struck and the number of pattl 
clea shot out per second were actually counted by 
counting the Ji rks Kaih a particle is supposed to 
represent a charged atom of hi Hum which turn* Into 
helium gas on losing It* elettllc rhargi Dewar has 
can fully dit t mined how much helium Is proilui d 
by a given weight of radium per suiind and by put 
ting that figure together with hta taunt of thi mini 
hir of a partlilm discharged is*r second Riithctfniil 
arrived at thi tomluRfon that I cubic ceminuter if 
helium Is formed by 2 *>6 X 10* a part hies—a most 
remarkable mnllrmatlon of th« \ 

Another exemplification of the visibility of mob 
culefi or at any rate of the discontinuity of an appar 
ently homogenous solution Is due to the Inti lobiv 
do Bruyn and has recently been verified b> A tochti 
It refers to the so called Tyndall effect A raj or 
light is as such iuvisible in an optically empti me 
dium Passed through a glass trough the beam of 
tbe lantern is hardly visible until some turbid nu 
dtum like smoke la Introduced Into tbe trough the 
light cone of a lens concentrated into pure water 
leave* tbe water dark when It Is free of suspended 
particles dust eti It Is of course exceedingly dlffl 
cult to free the water of all dost and floating tmpurl 
ties Working with the greatest care Lobry do Bruyn 
succeeded In obtaining pure water In which the light 
cone was hardly discernible Rut when hi dissolved 
cam sugar in this water a luminosity was noticed 
Coehn has repeated this oxperlmeut with the ultra 
microscope of Zsigmondy and the light tone then ob 
served was quite uniform dust particles or colloids 
would have shown at bright points It would there¬ 
fore appear that the large molecules of cane sugar 
dispersed through the water make tbe water suffl 
olently discontinuous to reflect the light 
The further endeavors of Coehn to exemplify this 
discontinuity In solutions In which a transport of the 
loss and of non-electrolytli particles drifting with 
the loos, Is produced by electrolysis, will be better 
understood by a description of some very remarkable 
experiments of Kossonogow of KJew Kossonogow 
studies electrolysis with the aid of the ultra micro 
scope. He besda both the electrodes of his cells twira 
at right angles, so as to leave a channel, generally 0 i 
mllttmetSf in width, between tbe active surfaces and 
oeoiS the other portion* of the electrodes with parxf 


E.R. 


flu the light biam Is nut acromc tlita channel In 
which cleitrulysis takiH pin (b UN-coIvln*, mu lorn, 
salts silvir illume il|i|hi Hiilptml ammonium t hlo- 
llilr cud utlie 1 * tit wiln h ii|, tv il at ontc Is 

foie turnhiff on flu mil ni sunt luniimibltv ami 

blight spciks in lirownliu niiviiiunt* Som ot tin. 
spicks win m ili itit dust laitld s But tin Just 
mi ill lolled rltac in In i v | li mm u c mill fui thi r ml 
(.ration nf thi i im w I ilsn >n in il tn tin 
huninemitv Inn vh d wli n tin mi it lof !<• volts 
c g > waa turiuil on muV th |uitl Us w r distinctly 
Him to Wind i niostlv I wa il Hi iilinl If tlrn.1 

graiuil * hnil il i h n u v ik th nil tit hIiijii) t 

kiHiluallj h iv 1 m 1 th luti in if hili giantil * 
But the dlu i tul iiiiiv in ill h vv i nly 1 1>* iv d wli n 
thin was i ni el itolvsi* uni ni liitviiu nts tnd 
haidlv am lnmimmtj » u * ii \ It n tl solvent wa* 
not wit r but h numl trulvt Ilk 1> nnl Tin 
bright h| ik* w i imr in t dill tul from thill 
nitlllm n latliH wli u th !l wns i la d In a strong 
Ringiu tic fit Id On iii i hIii*, rli mn nt tin In Iglit 
Hpnks also i v i si cl th ir mov mints uhnh toik 
plan at tin int s f migrating lunH ami on tpplvlng 
altu lilting mu nts th i at11 1 * h mi il t > In utnl 
cldtd which wav tu m iv 

All these obHiiv itlnns a) pi il to Indl ite that thi 
moving partlil c ii utli l I ns m ili i Imllis or 
moliculiH dilftlng tu*.i tin i «it Ii tin Ioiih and It 
has Ion*, ago been 11 lnt d out Hint tin migrating loi 
would taitj Mono of Mu solvent with It lit follow 
lug ohm rv itlnns of X show gi w at f paitlmlsi In 
tinst ^ hi n a uitiln riti al i tut ml was ippll d 
tin tiunihir if blight nj < kh wudil nlv hi i is d v iv 
much and ill v c r wdc 1 n ai ill st lit, I hut ii duk 
spa i finui 00 to ms mllllnut i III uilili wa* 
alu iv* hit ilosi t> th intliod llus duk lathodi 
spi wi ii II kniun ficmi xpr rim lit* n thi i It i 
till dm lunge tliumgh gn- s was v iv w 11 defined 
uid it wi* pnt tn itlarlv mb Iking wli n alfi d h wen 
mud whiih win nut 1 1 tin hul iiiv d in fan ltul 
ways 1 hi boundary if tin tlnik spi ilwnys ki pt 
parallel to tin lotitoiu* ol th -ill si Beyond thr 
dark ainci thi blight | irtul s w i In llvily motion 
but no bright pmtt h* nosh d th iluk hi n though 
the Ion* must tracers. It tn he d pnmttd on 
thi c-Rhode It looked Kissnnogow *iy* as If 
thi tons lost tluli luminosity tngithu with thut ilu 
trie thnigi whm imshlug thr dutk spit WIhii thi 
ctltlcai isiiuitlnl I volt foi *llvei nltm In wnl t 
was oxeee di el another crowding of the blight spots to 
a bright band was nolle d Inti inn dint Istwiui tin 
ihrlrodiH The crowding of tin blight points and 
thr dark spar win atao sun in eopp r sulphite 
When stive l elitliotl s weri dipt tl lute u colloltlnl 
solution of rllvir In wain tin pli mm in n i hinged 
Tin blight rials iiowdiil mai tin nnoil nnl in u 
I hi rathodi hut Unit whs no rluk *| a separating 
Hum from th inode 

Whit ever une may think of tin Intirpr tat Ion nt 
them pin nome nil ll will Is i one did that the di 
composition products of elutiolvsls an icinieimd 
in them tMuthu tin bright spots st n an n illy 
thi Inn* whitlur Hu opllial ells out mult* I* rtnllv 
due to slngli molemlis whether t li se limitation* and 
rlcrtroimtu dlsrhatgr* are lndtid pioelu ■ I by dingle 
* ravs 1 e siiigl ihargid In hum ntom*—and 
whellnr tin lolloid-vl granu'e* r present rial ana 
login * of mob i uli* w hi tin i lulu f tin i hi minima 
which wc have reviewed r nllv constitute iffcrtg of 
ulttmati pnrtlilcs these qurstlons i main ojs n of 
course (himtats derluu to follow phynictatn into 
Home of thi lr novel thioilis But pinblein* present 
themselve* which weir unknown to the exact science 
of part generations though eiu li question* entered 
Into their speeulallons and thr perfection espoitallv 
of rlertrlcal and optical initlind* and Inslruini nts 
of n starch icitainly his provided us with me ins of 
innduitlng Investigations which tin. part gi m rations 
muld hardly bop to attain—Engineering 

Th* Asro Olub (ommftUe of Franci hue submitted 
the first proposed rules of the air to the Krinch Mtn 
Ister of Public Works Airships and airoplanra an 
to fly at not leas than 1 r >0 feet clear of buildings mid 
Inclosed property and they must not stop above such 
propirty at any height less than l i j(K 1 feet Ae.rtal 
craft must puss to the right and dirigibles are to have 
the right of way over aeroplanes Bpn lal p, mission 
must be obtained to fly over towns and c Itles Avlitora 
must be examined and licensed and license numbers 
must be displayed upon tho machines All buildings 
over 150 feet tn height must be lighted at night time 
and the names of villages must be painted In large 
letters on the root* of railway stations 



m 


SCIENTIFIC AMERICAN SUPPLEMENT No. 1794 Mat 91, 1910 


ELECTRICAL MOTES 

Quit* rsosatfy the large wireless elation at Naum 
near Berlin has maintained communication with a 
attaintr of tht Wotrmann line during the whc 1< of 
Ita journey from Hamburg to W et Afrlcn and to 
rontlnut to exchange meaaagca wItli It after It had 
conic to anchor at the (aincrcris From then to 
Naum the wlnleaa cliatanci la aoughly 4 0(H) mllea and 
the wave a had to negollut auch obala 1 a as the Alps 
the Algcilan tahli laud and the. mountains of Ada 
mana Ihla la l> far the h hi iv r« a ind land 
record yet mad 

Th* Electrical World giv a | Hitt ilara of the cxperl- 
mcntAl trlalH i v lielnt, aril d ut I j the t nlted 
States N tty D lartmeut with til » I uaurlng wire 
lean enmnn 11 atlc n c ver gi ut Ulatui h It la Intended 
to erect n inaHtct at at 1 in at WaHliington with an 
an trot u ant (U( f l I Igh an I tinnamlttlnt, apparatus 
of rttkllowitt inpa lty Othu naval station* will tie 
equipped with . kilowatt at paratua and battleahti a 
and first class cruiser* will have It) kilowatt Installs 
tiona all of high frequ n y and callable of communlcar 
Ing over a dlataii f 1 ooo miles net only by night 
but also bv dij a mu h mor dim tilt feat The 
makers ef the Fcssmdm hi paint us have secured the 
rontraet and are earrylig out Mills to meet the nisei 
fled conditions with th all of naval vessels equipped 
with the Fessenden svsl m 

Th* advocates f th ontlnuouscurrent system as 
against the slrgl i hss sjHt m f r e Ire tile railways 
have just hud tlieli c-lalns min on d In a fot tble man 
ner The Washington lialtlmoi an I Annaimlis Kali 
way was change lev r fiom slngl phase to t .00 volt 
continuous current m Febinary I 111 ilie reason fir 
tht change whs that the eotniany desired to run Into 
Washington (lty hut was pr vent d owing to the 
weight of Its ars An I iv stlgatlon followed which 
promised large savings In first cost and operating ex 
pensen The iliange was therefore deelded on and 
the results are said to have fully substantiated the 
findings of the e ominlsslon It Is slnteel that the Hav 
Ing In electric eneigy amounted to . per cent even 
during the first few days when the drivers were new 
to the <>quipments 

Th* Virginia Railway and Power Company Rich 
mond 7a foimerly used for Its armatuu anil axle 
bearings a tin base metal which pioved unsatIsfar 
tory as the bearlnga broke frequently b fore the metal 
was worn away to any considerable extent The old 
metal ran from 12 000 miles to 26 000 miles In the 
armature bearings and II 000 miles to ljooo miles 
In the axle hearings It has now been replaced by a 
bronxe bearing composed of 77 per cent copper IT 
per cent lead and R per cent tin Some of these new 
bearings have already given over TO000 miles and are 
■till In service All armature bearings are bored with 
a self centering machine and afterward tolled under 
pnsaure which gives a remarkably smooth finish and 
thereby tends to Ine lease the life of the beat Ing since 
at the start there ate no Inequalities In the surface 

Various mathods have been employed for the pur 
pose of piotLctlng elcctile light and power wires from 
accidental currents of high potential and high fre 
quemy The oldest method cmslsts In Inserting be¬ 
tween the line and the earth In parallel with the self 
Induction coll a condenser of small capacity which 
allowa the aeeldental euirent of high frequency to 
pass without Involving aiiic table loss of the work 
Ing current IfTictlvc prote tlnn is given also by 
the Giles valve which Is einpoaed of a fusible plug 
• apArk gap a resistance and a lightning anester with 


numc rous gaps forme d of disks of xlnc Insulated 
from tack other The high frequency current escapes 
to e.arth th tough all of these Instruments, which are 
connected In series but the escape of the working 
current is prevented by the spark gap A third de 
vice consists of a serim of electrolytic valves which 
serve both to Increase the capacity and to limit the 
tension They are usually connected In series with 
lighting arresters of the horn type 

ENGINEERING NOTES 

W* h*ar that the Swiss State Railway authorities 
are e ngaged In securing water power all over the coun 
tiy for the purpose of electric power supply for the 
railways The power secured In Canton Tessin now 
amounts to 30 000 horse power and in Canton Erl to 
l OOP hoi sc power The total amount already taken 
Is about 70 000 hoisc power and sttll more Is required 

Th* Krupp Works at Fuse n In Germany are con 
Bluntly Incre aslng In slxe The numbor of men em 
ployed by the c orapany at Its work In Bssen and else 
where Inc reasc d during I »09 by nearly 4 000 so that 
at th end of of 1909 about 67 000 men wore in the 
employ of the romiiany At the Essen works a total 
hoiaepower of over "1 000 Is used this power operat 
Ing over "000 s parole machine tools over 900 eranea 
IS" nip hamm rs and 81 hydraulic presses 

Th* bottoms of many 8we dial lakes aro covered to 
a thickness of six or eight lnihea with fragmonta of 
Iron ore of the sl/i of peas This lake ore constats 
chiefly of oehte. or hydiated oxide of lion mixed with 
silicate and phosphate of Iron (lay sand and other 
Imiurltlcs and yields pig lion of very good quality 
The ore Is obtained by very primitive method* In 
wlnfpr a hole Is cut in the Ice. a scraper attached to 
a long pole Is Inserted and all the ore within reach Is 
eollcetcd Into a heap beneath the hole Some of the 
mud which has ts*en scraped together with the ore Is 
removed by stirring the mass with poles and the ore 
Is then scraped Into bags which have been sunk and 
Is hauled np In summer this curious mining opera 
tlon la conduc ted In a similar manner from rafts an 
choied In the lake Two miners can bring up about 
four tons of ore In a day Steam dredges have recently 
been Installed In a few places About thirty years 
after the removal of the ore a new layer of the same 
thickness Is found to have been produced by natural 
choinleal processes 

A ooncret* jacket for a leaky concrete chimney has 
recently been put Into use The chimney In question 
Is 80 feet high and cylindrical for a greater part of 
Its height with an Inside diameter of 4 feet and a 
wall thickness of 4 inches It was built about five 
years ago out of dry liorous concrete and for some 
time past has given trouble owing to the cracks and 
holes afTecting the dranght It was decided to jacket 
the whole outside with a r Inch thickness of concrete 
reinforced with 32 vertical rods hooped with ctrcum 
ferantial rods at 6 Inch centers For tho work a form 
waa built of sheet Iron made up of three equal seg 
mental parts and r feet In height The three parts 
were joined together by holts through vertical angles 
on the edges of the Begmental plates To the forms 
a working platform was built and the whole contrlv 
anee hung by tackle from the top of the chimney and 
pulled up as connoting progressed A wrapping of 
asbestos felt was put around the old chimney to form 
an expansion joint between the old and new concrete 
and also to prevent the heat from the chimney drying 
out too rapidly the newly laid concrete First 5 feet 
of asbestos wrapping was placed then the reinforcing 


stoel, then the form waa pttll*d op ovor th* section and 
the concrete deposited Th* next morning th* p ro o f 
was repeated ao that concreting was always done in 
the afternoon and the forma removed from It the fd, 
lowing morning 

SCIENCE NOTES 

Th* ordinary fora of liquid bath for the determina¬ 
tion of melting points haa bees modified by the intro¬ 
duction of an air bubble system causing a rapid dreu 
lation of the liquid and heme a uniform temperature 
The same idea has been very ingenloualy applied by 
Mr M Btollcenberg—Zeltachrlft Mr phyalkallaohe 
Chomie March 11th—in designing a low temperature 
cooling bath The liquid—pentane—is caused to circa 
late by means of hydrogen bubbles through a spiral 
dipped In liquid air ether and solid carbon, dioxide or 
a mixture of Ice and salt according to the temperature 
required and then passes into the vacuum Jacketed 
vessel In whlc h the measurements are carried out Tho 
temperatures can be easily regulated by altering the 
amount of the spiral Immersed and can be kept very 
constant 

Th* longitudinal pressure of a train of sound waves 
coming from a vibrating tuning fork may bo readily 
shown me a lee Mire room experiment A torsion balance 
Is made by a suspension of silk or quarts the beam 
being of Dm glass tube 10 centimeters long with a thin 
piece of mlea i or j centimeters square at one end 
balanced by soft wax at the other A mirror in the 
middle serve* to show the deflection The whole is 
mounted In a box with tube for the suspension One 
side of the box should have a glass window and an 
other covered with loosely stretched rubber dam 
through which a short heavy brass rod projects its 
cross section being equal to the sire of the mica vane 
to which ita end la parallel at the distance of 1 or X 
contlmeterB The stem of the vibrating fork is applied 
to the outer end of the brass rod which then receives 
longitudinal vlbratlohs gives them to the air In the 
box and ao affects tho ranc A Ronlg fork of 259 per 
second gave a deflection of 6 feet to 10 feet on a wall 
20 feet distant The spot of light doeB not move for 
2 or 3 seconds 

Lehmann's attempts to produce artificial coloration 
In liquid crystals have proved that these crystals Ilk* 
solid crystals are incapable of absorbing foreign mat 
ter in a state of uniform molecular distribution Leh 
mann baa also observed that combined or mixed crys¬ 
tals are formed very frequently by heteromorphpua 
but very rarely Isomorphou* substance* In a recent 
article Lehmann expresses the opinion that foreign 
molecules imprisoned in a crystal are arranged ac 
cording to the crystalline system by the operation of 
the same directive forces that govern the arrangement 
of the molecules of the crystal ltaelf and that any 
other distribution of such foreign molecules is im 
possible This theory accounts for the production of 
dictrolsm A crystal growing In a viscous mass or 
colloidal suspension eliminates the suspended par 
tides This progressive elimination Is very striking 
in the crystallisation produced by cooling a hot satur 
sled solution of para azoxyanlsol in mono-bromo-naphth 
alene containing In suspension the minute globular 
spores of Tycoperdon An Incomparably finer s us pen 
■Ion Is furnished by a commercial dy« which la com 
posed of triturated lampblack combined with fat or 
soap When a hot saturated solution of this dye Is 
allowed to cool the fine particles of lampblack are 
eliminated and fill the interstice* between the fat 
crystals which appear as perfectly transparent drops 
on ■ black background In view of the impossibility 


Tie Design and Constriction of loMion Coils 

frAjmeiaicK Collins faa-asa 

T HIS work gives in minute details full practical directions for making eight different 
sizes of coils vatytng from a small one giving a fcj-inch spark to a large one giving 
12-inch sparks Tho dimensions of each and every part down to the smallest screw 
die given and the dev notions are written in language easily comprehended 

Much of tho matter in this book has never before been published, as, for instance, 
the vacuum drying and impregnating processes, the making of adjustable mica con* 
denser*, the construction of interlocking reversing switches, the set of complete wiring 
diagrams, the cost and purchase of materials, etc It also contains a large number of 
valuable tables 

It is the most complete and authoritative work as yet published on this subject. 
Following is o list of the chapters: 

i MM I m^i“ 
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MUNN A COMPANY, PUBLISHERS, 361 BROADWAY, NEW YORK 


of maintaining colloids In uniform or Irregular snapen 
slon in crystalline liquid Lehmann believes tbst such 
liquids like solid crystals possess a power of apon 
taneous purification and can be purified by repeated 
(liquid) crystallisation In almost all of the few 
cases In which l*hmann succeeded In coloring liqntd 
crystals the regular arrangement of the foreign molt- 
cules was Indicated by the appearance of diohrotam 
This power of spontaneous purification may be em 
ployed as a criterion to distinguish crystalline from 
amorphous liquids A colloidal solution la necessarily 
amorphous _ 
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THE CARR.ATT 
FLEXIBLE BAIL 
BOAD LOCOMO¬ 
TIVE. 

By tha BagUsh Coma- 
pondent o t tbe Scour 
nno AmnucAir 
Tana haa been con 
■tructed at tha Vfanchor 
tar locomotive works of 
Messrs Beyer Peacock k 
Co Ltd a novel type of 
locomotive The general 
principle of this new type 
which haa been designed 
by Mr H W Garrett M 
I Meoh B may be rath 
end from a reference to 
the accompanying Illus¬ 
trations Its salient feat 
urea are Its extreme flexl 
Miity and adaptability to 
operation «|pon steep 

grades and si arp curves thk main k iamk a to boiler i iftbd clear or the bogjk tiu cks 



o bln d with a maxi 
urn of adhesion pfTor 
The engl b ond y om 
rises tl r o f da ne al 
inlts e boiler and 
frame a d forward and 
ralll g boglw res e 1 e 
ly wl 1 1 an be a tl h I 
r detach 1 from the b 
er by m a s of co ilIngR 
a cither end of the msl 
rame The leadlig bogle 
8 lit d with the lowpres- 
r ylnd n whi the 
al ni» bogle Is ei l| pod 
w 1th h high i reita ire 
yllnders This dlspoai- 
on It n ay be pointed out 
8B as a many distinct 
advm ag s for the boiler 
b ng centrally pla ed 
nay be brought fairly low 
nd be firebox may be 
made w 1 ad deep tor 
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cm TRAILIE* Bosun WITH Hiaa PBBfi gPB B OYLPrDERS, SHALLOW WATER THE JJEADIN UIR WITn ITS « 10 - ALLOW WATER TASK, SHOW I NO 

tastes ai ro avtnatR ron own ton or goal. r vnk ri ns ami l w i hk«w he cm ini kh 
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thcr. to no hamper bom ath th< frame such ax at lex 
to restrict I In boll t and firebox dimensions More¬ 
over the width and length of lh« boiler ai not placed 
within nwh severe limits as at prismt obttin i fiat 
urt which the loe.omotlvp engineer lannot fall to ap 
pnclale Also the whole welfcht cf thi mglnc la 
I in new cl upon the driving whei In so that th« maximum 
adhesion ITort is wiumi fn negrtlatlni, curviB an 
the lime parts of th cngln mi v Ind | ml ntly the 
i ntrnl inrt or main fmim assinr h a 1 sltim ana 
logons to th i lurd of th mrw suit ll i ntir of 
gravity of tin whole t nhlnf In 11 night Inward Thin 
enables far sharj i r nines than an possible with 
*lthi r clii11 t nr irll iilatnl inglnin lo b n gotlated 
safely and with ut nnj of th drawbacks Ini Mental 
to the ununl f i Milni, types Hiich as ir>J tlon if the 
engine fiam iv i the out r foivinrd nil of tin front 
tru k whl h fn lor n nl ar| ur\ n Is r stonnllih for 
i« ilain did) nl11c h In oupllng and un oupllng opc rn 
liens Th two trucks artommndate themselves tn the 
rurvi Ind penebntly rf thi main from nnd tf these 
iany thi oiillik ai rnngemc nta there is no more 
difficulty ixiirl i id on the minimum itosHlbh eurvi 
than upon a BtialjJit track 
Tlie engln sluwn tn th a cnmpanvlng tllustiation 
la on of a ialr thnt las Inch unatrueted fer the I*) 
mill ntr t h of th Ncrthiast Diinilas 2 foot wag tram 
way of th gov rnnu ut railroad of Tasmania Ow 
Ink to thi mvPTltv if thi grailm and the numerous 
nhmp iiiiv s which nbound certain factors to suit 
the prevailing conditions had to Is taken Into eonnld 
crall ii nnd th np III at Ion called for a eotnpoundlng 
svsl m whl h tcndid tn render the michantnm some 
whiit oinpltcatid The system however In not nceen 
narlly u eompound one and coasequtntly Its design 


an undi r ordinary circuroitamea be simplified 
Thb boiler barrel mounted on the main frame haa 
a length of 7 feet with a diameter of 7 foot 11126 
inches The heating surface Is tubes 568 square feet, 
and the Unbox ft) feet making a total of 628 fast 
while the grate area Is 14 8 square feet The working 
boiler pressure is 19 pounds per square tneh The 
frame built up of two main longitudinals platos 
angles ete la of rigid construction the boiler being 
fixed at the smokcatack nnd while the usual provision 
Is allowed for expansion at the firebox end The two 
bogles have four pairs of wheels disposed In two coup¬ 
le d groin* and each group has a wheel baae of 4 feet 
The cylinders are placed oulslde the truik frames with 
valves on lop the gear being a modified Wnlschaert 
op lated by a small rptnrn crank outside the main 
ernnk off the c rosshead The lilfch pressure cylinders 
on 111 trailing bogle have a bore or 11 Inches by 16 
Inch siieke the piston valves having Inside admls 
slnn while the low pressure, cylinders on thi forward 
bogle are of 17 Inches diameter hy 16 Inch stroke the 
steam admission being ewtsldo The total wheel base 
of the engine Is 2f fee t 9 Inches and the overall length 
IT feel 10 5 Inches with a width of 7 f et 

The front truck carrlis a water tank with a capacity 
of no KRlIons and the rear truck another smaller 
tank if 110 gallons rapacity together with bunker 
spare fir one ton of coal With fuel and water tanks 
full In running >rder the total weight Is <1 tans 
10"r hundredweight divided as follows •Vventeen 
tons rr hundredweight on trailing truck and 16 
tons r 2 hundredweight on leading truck 
Owing to compounding the steam arrangements am 
somewhat Intricate (lie steam being taken from the 
holler to a point In front of the trailing truck to a ball 


joint exactly below the truck center then for a short 
distance forward whom It to bifurcated and led to tho 
high pressure cylinders on either aide of the truck 
The exhanst from the cylinders to carried through a 
Y pipe to a central ball joint whence extends a longl 
tudlnal receiving pipe fitted with a sliding joint to 
the forward bogle where It to conveyed through an 
other ball joint and Intercepting valve fay abort 
branches leading to the cylinders on either aide The 
exhauat from the low pressure cylinders to lod oft to 
a single pipe fitted with a ball and socket joint into 
another pipe having a sliding joint Into fhe blast pipe 
Tho Intercepting valve on tho leading bogle is con 
trolled from tho engineers tab so that when com 
pounding the receiving pipe from thp high pressure 
cylinders la in communication with the low pressure 
cylinders In simple working the receiver to placed 
In direct communication with the blast pipe as the 
sit am passage to the lowprenanre cylinders la closed 
by the Inten opting valve and live steam Is supplied 
to tho low pressure cylinders One reversing lever by 
a simple motion controls both bogus and ample brak 
fng arrangements tonneeted to both trucks are also 
titled The detachment of the main frame and boiler 
from the bogles la a simple operation It Is only neces¬ 
sary to disconnect pipes rods and so forth lift the ten 
tral part a few Inchon and the truck can be pushed 
clear of the main frame without touching tho truck 
tanks In any way 

These engines have been designed to work on grades 
up to a maximum of 4 per < » nt and on curve* of only 
99 feet radius The preliminary irlals at the bultdera 
works amply demonstrated the easy and steady riding 
of the engine The coefficient of adhesion with tanks 
full to r 1 aud 4 6 with the tanka empty 


TUNGSTEN ORES. 


HOW THEY ARE MINED 


IN SPAIN. 


wohkincn n» inr mints Attn tars nt mi Mrrat 

In nnswi r to an Inquliv from a 1 Ittshurg company 
Consular Akcnt Marry A Mellildc of nilbao fur 
nlslus the following Information conceruing the tung 
sten mines of S|aln 

The highly valuable form of tungsten ore known as 
wolframite Is round In flic Spanish provinces or Ponte 
wdra (oninna Ore use Salamanca and (act ns A 
lowc r grade of tungst n to also found In the province 
of tnrdola hut In very small quantities 

Mines hav hut recently heen opened and the ex 
pcntntlon of tli ore began nbrut 1M Owing to the 
mountainous character of those' provinces the distance 
of the mines from tli railroads nnd the expense of 
ma Inn iv and fuel the Tilling tn order to be proltt 
able must In done on a v rv hint s ale and nt pres 
cut inlv one company (an I tikltoh company) ts work 
lug with modem ma hIncry nnd rlining Important 
quantities of ci This firm owns several mines In 
Ionic v dra f irunna and Orcnsc the most Important 
being the mlu s st (arhuclia l*ontevedra and those 
at Noya (oriinni These mines produce from 200 to 
00 tons of wolframite p r v ur (about four fifths of 
the entln Hi an toll out|ufI all ef whl h 1 h exported 
to kiigland The othei in In s In them provinces are 
InslMtlllennl preduiliig ni tiunllv from one to live 
tc ns 

Tho principal mines In Hnlamanca, the second of 
lni|ortsncc In 8| aln ate n nr the village of ltarrue 
copmdi In the northeastern | art cf the previne and 
Bie own 1 by a Merman Arm Them mine* extend 
ove r 10 ne r» s e f ground and as ye t only the surfaes 
cic has Ik n touched of which from 40 to 50 tons 
hu\r been obtained annually alnec 1904 Thto amount 
him nil been (ought hy Merman firms The proeleeetlon 
feu 111 first two months of 1910 wna II terns Borings 
tuning tocn made to a depth of 98 feet and the rich 
ness of the territory proven the firm ts now endeavor 
lng to rn ure sufficient en|Hal and estimates that 
alwut |41 non w III be necessary to prop* My work the 
mine 

hi von otoKAHONN qe Atirr Aten anaitsin 

Othei mines In Salamanca are at Navaafrlaa in the 
southwestern part of the province very near the Per 
tugucM frontier from which about 20 tona in all bars 
been obtained There are mviral other small mines 
of very little Importance The prlnrlpal mines of 
Oacerca are In the northeastern part of the province 
near the Navnsfrlas dlstilet and only a few miles 
distant from Portugal The annual production of the 
remaining mines of thto province doe a not exceed two 
or three tons The mine* are amall and owned by 
stock companies composed of large numbers of the 
farmers of that vltlnlty who ask exorbitant prices 
for their shares making exploitation almost impos 
Bible 


The quality of the wolframite obtained from these 
irovinees Is of the highest auel analysis or the ore 
Just as It Is raised averages from 0(1 to 55 per cent 
pure In the form of concentrates the average Is 
from T8 to 72 per cent Gum rally the ores from 
Northern Ralamanca average tho highest 
In combination with the wolframite from tha prov 
Ineea of Ralamanca and Cnceres amen leal pyrites (mto- 
plikel) to found In large quantities In the Navasfrtos 
and Aeebo mines the two minerals are so thoroughly 
mixed that It Is necessary to hum out the arsenic la 
order to make the wolframite marketable Farther 
north tn the Harrueeopnrdo dfatrlet the formation is 
quite different Here the arsenic to also found In large 
quantllles but 11 comes rc liaratnd from thee wolframite 
and makes a valuable addition to the produeta of the 
mines Several tons have been eximrtrd at various 
times Pieces of pure arsenical pyrltew two feet square 
have been found here In Ponleveelra Corunna and 
Orcnsc no arsenic to found but quantities of tin are 
mlxeM with the wolfram ores 
The entire Spanish production of tungsten ores to 
exported none being manufactured in thto country 
fust ovpr the Hpanlah boundary In the Portuguese 
province of liters Haja (Caatelho Branco district five 
miles from the town of Bllvares) are located two tm 
portant mines owne’d by a Ixindon company This 
company was formed In 1»eiR with a capital of £100 000 
(I486 650) and has erected mills turbines elec trie 
and gas plants shops etc costing $90 000 The prop 
erty consist* of 1 2n6 acres of land and to only a few 
miles from the Navasfrtos and Aoebo mines The 
quality and formation of the oro to precisely the same 
as that taken from the Spanish mines above men 
Honed The following article taken from the pros 
peetns or thto company as published In a London 
newspaper may be Interest!*** 

wwuns oim t or rtTgueura and rrs toes, 

The worlds output of high-grade wolfram ore to 
limited and to estimated to average about 4 000 tons 
over the past four years Apart from the use of wol 
fram for chemical purposes, tbs demand for wolfram 
for the manufacture of high-speed tool steel to very 
large and steadily Increasing The use of wolfTam 
steel for motor cars ts becoming general In cars of 
hlgh-clase manufacture particularly by the French 
makers Wolfram to also ussd Is the manufacture of 
electric lamps 

The manufacture of wolfram metal, which to also 
knows by tta trade name of tungsten metal haa been 
almost exclusively in the Banda of Merman maatrthr- 
turers consequently the large Bngltah ateel work* 
mnnufhcturlBi ordnance gun forgUga, armor plate 
and high-speed tool steel and other forma of steel tn 
which wolfram Is employed hare always had to de¬ 
pend on the foreigner for their supplies of mstaL It 


to proposed at a later date to establish work* to ton 
v«rt thto company n output Into tungsteu mi tal which 
should bi a Bonn c of further large profits 
The artIcl< also stales that thi cost of producing 
wolframite la *272 per ton—Weekly Consular and 
Trade Reports 


SOLDERS TOR VARIOUS METALS 

Sue mraiNA Is divided into two c lasae a name ly bard 
and soft soldering Ordinarily sold.ring with a heated 
copper bit tmploys soft solders - alloys of tin lead 
etc which melt at comparatively low heat* The um 
of the blowpipe makes possible the employment or 
hard solders whti h are alloys of silver copper stnc 
ete and melt at a very mueta higher temperature 
than the soft solders Tho hard soldering of copper 
Iron etc, to generally known aa braving and the sol 
d«r as spelter 

it must always be borne in mind that both 
soft and bard solders deteriorate with age If kept 
for a long time In a damp atmosphere For elect!leal 
work Ingredients such as mixtures of vaaellno rosin 
glycerine and rhlortde of slue aw* used as non-coms 


Soft and Hard Solders for Various Metals 
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reorganization or American farming; 

INTENSIVE CULTIVATION THE GOAL. 

BY PROF. HOMER C. PRICE OHIO STATE UNIVERSITY. 


From tbs beginning American agriculture baa boon 
characterised by Its extensiveness rather than its in 
tenalveneas Land baa been more abundant than labor 
and in tbe aggregate more has been derived from a 
small yield on a large acreage than could have been 
real!red from a large yield on a small am age The 
yields of American farm crops have been proverbially 
small hut the total production baa been exceptionally 
large and as a rule the countries produe tng the lnrg 
eat amounts of farm < raps have the smallest yi< Ids per 
aero This fact la Illustrated In the following table 


1880 44 3 per cent 

1890 17 7 lxr emt 

1900 85 7 per cent 

But notsIthaUtnding the tonatant decrease in the 
proportion of the population engaged In agriculture 
the per capita production for the entire population of 
the most Important classes of agricultural products 
has Increased almost Invariably 
The folios lng table glvis the average per ciplta 
production by decades 18661908 These statistics art 
from the United States Department of Agrlcultun 


1 roflts derived from other Industries The market 
price of farm products has tended toward the actual 
cost of production of the average crop at current wages 
rather than (hi cost of production of tho part of the 
rrop produced uni r tho moat unfavorable eruditions 
This Is readily demonstrated by taking the actual 
amount of time required to grow and harvest an acre 
of any of the prlnrlpal crops and calculating tlm time 
nt cum nt wage <c anel the av rag ylc Ida at farm prices 

The resulta will show that tin returns received for 
the time sienl will not be moi than in ut,h to pay 
current wages and six p r < nt Int mi ou the |nv st 
ment In land and equipment Farmers have reelived 
!,rc ater returns from the tm re as d value of their landa 
than thiy have from the pioflts upon their produe 
tlons 

Tho Increased prices of farm produe <h are beginning 
to bring to fanners a Just return far labor extiendcd 
and will do mote than anything else to turn the eity 
dweller baik to the soil and to keep the country 
hoy on the farm The re is no dange r of a shortage of 
food supplies In this eountiy but higher prices must 
prevail In ord i to develop the potential agricultural 
resources of the country Aside from the possibilities 
or doubling the present crop production on present 
area under production there remains the undevelo|id 
agileulturnl lnnds of tha country Aside from the 
limited amount of land suitable for agileultural pur 
poses remaining In the ownership of the government 
Ihe lands that may become valuable tor agrteultural 
purposes ue of two kinds—the swamp lends that may 
he reclaimed by drainage nnd the aild lauds that 
may be reelalmid by Irrigation Th United States 
Geological Survey estimates that 7 nooooo at res can 
he made valuable for agriculture by drainage swamps 
This Is the equivalent of one sixth of all the land 
now under cultivation In the United States This land 
would be much more fertile and much moro produe 
five* than tho most of the land that Ih now being eultl 
\ated The reclamation of arid lands Is Just In Its 
infancy The first federal act to provide for govern 
ment assistance for this purpose was passe d In 1903 

Projects are now under construction or have been 
completed that will n claim one and a half million 
acres and others an under consideration that will 
reclaim throe and one half million To what e xtent 
this work of reclamation will bo tarried In the future 
tan scarcely be estimated but doubtless many mil 
Hons of aeres can be and will ho added to our rulttva 
ble lands In the future 

Thee period of low price's for farm products and t x 
tensive methods of farming Is rapidly passing The 
large grain and live stoe k farms of tho eastern States 
are giving wav to the smaller dairy ft nil vegetable 
or poultry farm The large wheat farms of the North 
west are being divided Into modornle-slsed farms for 
mix«l farming Tho ranges of tho West and South 
weal are being broknn up Into stork farms and the 
movement everywhere la toward more Intensive moth 
ods of farming 

Tbe problem that now confronts the American farm 
er Is to reorganise hls method of farming so as to 
adapt It to the present conditions Tho Increased 
prices for farm products will Increase their production 
and Insure a supply sufficient for all needs for the 
fa tore 

Tbs new Tnpaneae law for the encouragement of 
native shipbuilding came Into operation with the be 
ginning of this year and Includes provisions accord 
lug to which In the constraetlon of the hull or the 
machinery for a vesael which to to receive a subsidy 
foreign made materials must not be used except for 
tho following parts via Stem, stern post rudder 
and rudder tiller rudder post quadrant and rudder 
pintles used for vessels of 3 000 tons or more trlpl 
screw shaft bearing stanchions of not less than . 
Inches diameter all kinda of springs corrugated anel 
plain or flanged furnaces, rotor sptndle or shaft 
blades and buckets of turbine engine The follow lng 
articles used in the equipment of a vessel which Is to 
enjoy the subsidy must not be foreign made vlr 
Windlass cargo winches steering engine and gear 
anchor ehalna wire ropes hawsers etc centrifugal 
pumps band pumps lire pumps boat and other dav 
Us electric apparatus auxiliary condenser steam 
pumpa dynamo valves and cocks Patented articles 
or article* of new design made abroad can only be 
used In tho construction of hull or machinery or In 
the equipment of a ahlp receiving a subsidy with the 
special permission of the Minister of Communication. 
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The above table also reveals the fact that the pro 
duition per aim when compared by ten year periods 
has bitn Increasing in all tho rountrtos Much has 
been said and to being written about tbe decline In 
agricultural production but statistics do not show that 
there has been any deillne but rather a marked in 
crease when the productions of the leading countries 
are compared and using tho produe tton of wheat whlrh 
to tho moot universally grown farm crop as the basin 
for comparison 

The Intensity of culture always bears a direct rels 
(.on to the density of population and while It U dtffl 
cult to get a comparable basis of comparison between 
countries on account of the varying proportions of 
wasti land In different countries and different methods 
of classifying statistics the following table represents 
(he most reliable figures available and when compared 
«Ith tbe preoedlng table shows that tho yield of wheat 
inra.rn varies directly as the density of population 
Number of Acres pet Capita 
I nltcd Kingdom 170 aeres 

Oei many 337 acres 

Franc e 8 40 acres 

lulled States (exclusive of Alaska and 

Philippines) 34 02 acres. 

tn 1900 there were 888 000000 aeres In farms In the 
United States and since then we have been adding to 
them about 15 000 000 acres each year from the public 
lands of the country During this time howevei the 
1 emulation of the country has been increasing at tbe 
rate of about one and one half million each year The 
public lands of the country that are suitable for agrl 
cultural purposes have practically all been taken up 
the tide of Immigration has been turned back from 
the Pmc tile coast and tbs competition for land already 
under cultivation has become much more koen and 
as a consequence tbe values of farm real estate have 
advanced generally throughout the country but to the 
grtatest extent In the western State* Farm lands In 
some sections have doubled or even tripled in value tn 
the course of a few years 

Together with the Increased value of farm lands 
have gone other changes that have had an important 
bearing on tbe agrtcultwfe of the country 

The development of methods of transportation and 
the extension at railroads through tbs now agricultural 
landa hats widened tbe markets of the country for 
both buying and selling Tbe Introduction of re frig 
erator car service has made possible the shipping of 
fruit* meats and ether perishable products across the 
continent This has resulted In bringing the prod nets 
of cheap lands In competition with the products of 
high priced toad lb the eastern States 

Another factor that has had as Important bearing 
In this connection has bean the development of labor- < 
saving farm machinery If the pr esent wheat crop 
of tbe United States ware harvested by the method 
employed at the time of the civil war It would require 
every man of military age (n the united State* to work 
for at least two weeks la wheat harvest The inven¬ 
tion of laboroavtag machinery baa increased tbe pro¬ 
ducing power dr the individual to such an extent Chat 
notwithstanding tha increase to the agricultural ex¬ 
ports Of the country from HOfiJU 748 tn 1863 to Ur 
W4IMH to 1*8. the percentage of the population 
* nffHmdture had d e creas e d hy decades •* 



Barley ) urhila 
Hy. bank I* 
PnMoa. h minis 


This almost inconceivable lmroasi In agricultural 
production ha* been accompanied by changes in agrl 
(ultural (onriitlnns that make a norganl/ation or 
Am. rlcan fanning mcthodH absolutely nuissary 
Foremost among these changes bus b. c u the growth 
of rlflia from an urban imputation of 2 897 000 or 
12 6 per cent of the population total In 18 r 0 to a 
population of 24 992 000 or 13 1 per u nt of the totnl 
population In 1900 This concentration of the popula 
tlon hoa brought about new problems of food Hupply 
In furnishing the more porlshabln products such as 
milk vegetables fruits and smh products as noed to 
be consumed soon after production 
Another condition that has arisen Is the fond nry 
of the soil fertility of the farms of the older agricul 
tural sections to become exhausted To remedy this 
the use of commercial fertilisers ha* bicome general 
in the eastern United States and the statistics of 1900 
show that $r. r (100 000 worth of goods were used by 
the fanners of the United States which was an In 
crease of 42 per cent over tho amount used In 1890 so 
that It to probable that not less than $76 000 000 per 
year to spent for this purpose 
The opening up of the Middle West took from the 
farmer of the eastern States his market for wheat and 
other grain He was thrown In competition on the 
open market with tho farmer who had secured hls 
land for practically nothing and land that was much 
more fertile and productive The farmer of the Middle 
West In turn has been thrown in competition in the 
Ilve-afock markets with the livestock products of tho 
western and southwestern States and Territories Stock 
that was raised under range conditions and often on 
government land free of charge competed with stock 
raised on high priced farms of the Middle West 
While these renditions are not so emphatically true 
as they were a few years ago yet tbe problem Is far 
from being solved and the American farmer Is now 
passing throngh s transitional stage and the most im 
portant problem before him at tbe present time Is the 
question of reorganising hls farming methods so as to 
best lit the agricultural conditions as they now exist 
The unprecedented Increase of values of farm prod 
acts In rerent years resulting In a greatly Increased 
coat of living to every one has resulted In the most 
prosperous times the American farmer has evir ex 
perlenred except daring tbs civil war by those who 
stayed at home and reaped the benefits of Ugh prices 
The consumer on the other hand to alarmed at tho 
eonttnned rise In price of the necesaltlea of life He 
la Interested In knowing what the and to going to be 
and how much longer prices are going to rise 
Writers who are 111 advised of the potential produe 
lng power of American farms are freely predicting 
that we are rapidly approaching the time when as a 
nation we shall not be able to produce sufficient food 
stuffs tor our own population They forget that our 
farm* are not producing more than one half of what 
they ore capable of doing Oar average wheat yield to 
14 bus beta per acre our average yield of corn to 36 
bushels and of oats 85 bushels, these yields can and 
win be doubled In the future as the high price of tbe 
prod acts will demand 

Tbe profits of farming in tbe peat gained from or 
tool production have not been to preportleo to the 
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Tnr comets which might be Included in a Hat with 
the adjective rcmarkalil atm h d to it art vtry 
numerous and I shall for tt moat iart tr at the 
word reinai kabU as an Hint. nth r to naked eye 
peculiarities and silcmlm tlin to ilijhienl perullarl 
ties revealed inly ly thi use <f th telescope. I 
must then for« limit in vie If ti a wl itlon premising 
that Qrant Imludid (It ftllowlng a» proper to lw 
classed an remarkable. 


iofcr i r n 

HOC II 

114 l r 7" 

1205 1(0" 

1178 1(18 

1402 K PI 

14 r 6 1180 


118 1821 

HIS* 18tr 

rj) 1141 

1744 WS 

rr» is< i 

1700 

1811 


(Irani s list was If 1 icmeinler tight iut forth In 
a lie tun whhh lie gave at the lloyal Institution In 
18”fl and tin additions whl h should th mnde to It to 
represent the pi rlod 1 S"n | to i tre singularly few the 
chief of them being the comet of 1174 (111) boat 
known as Coggins com t and the comets of 1881 
(HI) and 1882 (III I but th large onicts which 
appeared In the Southern Hemisphere In 1X10 (I) 
1887 (I) and HOI (I) have same claim to notice 
By the law of aveiages a goed blight comet is now 
more than overdue anl It icmains tu be seen whither 
Halleys whin It attains Its brightest development In 
1910 will conio up lo tho icqulrcd standard 
The extravagant language us d by the. old writers 
and the bitarr liata t i of the eliawtngs which they 
have left behind them liuder It doubtful how far tt 
la wise to attempt ic lejioilu o ilthcr th Ir words or 
their pletuns 1 will th t foie stait n> larthcr back 
than the middle of thr lght nth century In my 
endeavor to pie sent tho reader with authiutle informs- 


eelvt tho palm for striking boanty The recorded 
descriptions of these tails are however not very 
dc tailed 

This comet was long under a cloud (metaphorl 



COMET A, 11110 


ample confirmatnry testimony having been brought to 
light as recently as 1864 

The circumstances under which this came about are 
sufficiently curious Winnetke In the year named 
unearthed at Bt. Petersburg soma records of MB by 
the French astronomer Dellsle in which the fact of 
this comet baring had aoveral tails was dearly stated 
He also found In an anonymous pamphlet printed 
at BerUn In 1744 and edited it would seem by the 
well known mathematician L. Baler a very detailed 
description of the comet and Its multiple tall fully 
confirmatory of De Chdssauxa account and written 
by a lady member of a well known German astronomt* 
cal family FrAuleln Margaretha Kirch* 

De Chdseaux has left the following description 
(translated from the French) of this comet 

It appears certain from all the observation np to 
March 1st that if this comet had appeared nnder more 
favorable elrc umstanres o g In the middle of a night 
Instead of so near the setting sun and also clear of 
moonlight It would hare been a more striking comet 
than had ever been known alike from the alse of Ita 
head and from the length of Ita tall which up to this 
time had been simply double but something much 
more surprising was In store for ns The sky was 
ctulto overcast from the 1st to the 7th of March bnt 
on this last named day the clouds be i ame broken and 
gave us some hope of seeing the comets tall 1 pre- 
I arid myself for seeing over again just about what 
I had seen during the closing days of February At 
4 o c loe k on the morning of Marc h 8th I went down 
stairs with a friend Into the garden with the east 
facing ns. This friend walking In front of me startled 
me by saying that Instead of two tails there were five 
1 hardly believed him but after having passed from 
behind several buildings which had partly concealed 
the eastern horison from me T did Indeed see five 
tails In tbs torn of whitish rays lying one above the 
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tlon and authentic pictures of some comets of special 
Importance 

Although II Is ommonly considered that Donatts 
comet of t8f8 (puscntly Ic ht described) is the moat 
beautiful (though b\ no means the largest) on record 
1 cannot help thinking that Or (htecauxs comet of 
1"44 with its many anl un large tails should re 

• T1 es Scorer t th* C»o rU SI 1 1 1, 1 11 r r C n r I M itm By 
0«UK*t Ohambeeree T H A S o*fnrl nttl e an J n Prow IMS 


cally) because nobody seemed inclined to believe that 
the only drawing and description of it with Ita six 
tails, known till recently to be extant, could be true 
depending aa It was supposed to do on ths testimony 
of one man and he of no particular astronomical 
standing while other astronomers of repute men 
tloned the comet but made no aU us km to ita many 
tails However sll distrust of this mans honesty 
mnst now be regarded ss uoweemdly withdrawn. 


other obHqnety above the horison np to a height of 8 
deg and of about tbe same breadth In aU Those 
tays were each sbowt 4 deg In width but they became 
narrower toward tbetr lower extremities. Their adgsa 
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IB 000 000 milra Thla comet is undoubtedly a periods 
cal one Argelander whose Investigation of the orbit 
ia the moat complete aaeigned to it a period of 3 OdS 
yeara subject to an un trtainty of rally forty three 
rears The aphelion dlstan t is fouitoen times that 
of Neptune or say 40 000 000000 miles 
The comet of 1843 (i) was another very celebrated 
comet and I once came upon the following remarks 
made by one who had seen Donatla comet of 18B8 
as well as that of 1843 and was able to comi are the 
one with the other Geo J A Ewart wrote thus of 
the comet of 1841 

It watt during our passage from tho Cape of Good 
Hope to the equator and when not far from St. 
Helena that we first amo in sight of tho great comet 
of 1843 In the first Instance a Btnall portion of the 
tail only waa visit le at right angles to the horizon 
b it ntght after i Ight as a sail d along it gradually 
I am larg r an 1 larg r till at last np amo the head 
r nu lnus as I igl t i ropirly t > all it It was a 
grat d and wonderf it sight for the comet now ex 
tended the extraordinary distance of ono third of the 
heavens the nucleus being perhaps about the sise 
of the planet Venus 

ten Fwart tins steaks of Donatls comet of 18r8 
A vi ry Urge n t mad Its appearan e about this 
time aid ontin i d for sev i&I weeks to be a mag 
nifi it obj t at i U,ht «t t ims however nothing to 
V n 1 I rf <r n i > 1h y a r 1843 when on the 

other side of the eq lator 

Writing from the Cat e of Good Hope on November 
12tt 1843 to his friend Admiral Smyth Mr (after 
ward Sir Thomas) Ma I ar said 

Of the casual observatory phenomena the grand 
comet of March takm i recedence and few of Its kind 
hat been so aplcndl 1 and Imposing I remember that 
of 1811 it was not half so brilliant as the late one 
S far as I know Ihis Is th only account which haa 
ever an aicd In print written by one who had had 
the 1 ance of s i It k l nth m ta and was capable of 
srl ntlflcally an raising tl in Sir John Hersrhe! 
wo ill have seen all thr <f these bodl s (1811 1848 
IK K) but he does not an ar to have I ft behind him 
any remarks on the earliest one ThU may not be 
extraordinary seeing that he was only an twdergrad 
uati at Cambridge an 1 mly aged 19 when the comet 
aprxared and that hi did not start his astronomical 
career until five years afterward The comet of 1843 
was first s*en in the Southern Hemisphere In the last 
week of February but nobody can be named as its 
first discoverer because It displayed Itself suddenly, 

by whit* bands there was A sixth hi which one noticed 
no bands, perhaps because it waa low down Tbts 
sixth tall joined to the ten brighter bands of the 
others presented the apftearano* of there bring eleven 
rare In. all." 

Da CMseaux goea on to make some ornaments which 
seem rather intended as a reply to certain persona 
who had criticised unfavorably the idea that tha object 
which they bad been looking at waa really a comet 
After referring to the fact that eighteen person* bad 
seen the comet at Lauaanne and several at Berne 
but that bad weather had prevented any observations 
at Geneva or Paris, be says Astronomers must 
judge for themselves whether the phenomenon do 
scribed waa that of a celestial body and if it oould 
have been poMtble that any merely atmospheric pho 
nomeaon could have maintained steadily during twen 
ty four hours Its oondltloa unchanged its sise and 
color the same, its petition with respect to the fixed 
Stars the same, and have participated with them in the 
diurnal movement' De Gbdeeaax reckons his twen 
ty four hours from tho night of March 7th and 8th 
to the following night of March 8th and »th after 
which he never saw th# comet again He adds that 
“the sky was very serene without the least cloud or 
ham and that both gun and moon (to one or other 
of whig*-only oould tha phenomenon be ascribed If ft 
was only dtoHMpherto) were both of them too faraway 
from tha point of odpvergsnce of the tails " He then 
Oden some further remarks directed to show that 1 1 
the ray* war* tails of a^Comet, which had Its head 
below the hprteoa, everything would be explained set- 

the oegodwt of 1SU (L^ is ops of tbs moot oelebnted 
«f model* times. It wee d tecoversd by naugsrgnm 
at VM*m oo March Mth, till, and waa Mat assn 
by WimtoMkl at WMbdMrtaah Is the south of 
Ramis m August 17th, 1818 a visibility of sewn teen 
mahtht—a period then unprecedented ft wee a remit 
nf this long visibility that owing to tha earths annual 
aMfen. th* eoteet twice disappeared m tha ash's rays, 
m* tales reappeared after haring been in eoajunetsan 
With the «s* Ig the autumnal months of 1»11 It 
shews vary cenapicaeusly *4th a bright hteteug find 



brightest portions of tbs Milky Way between Antinote 
and flagjttarim and between Ophiuehu* and Scorpio 
Th* Interval between th* chief rays was dark Uka the 


nearly at a right angle to each other Sir W Herachel 
paid particular attention to this comet and his obser 
rations are of great value He states thst It bad a 
well defined planetary disk by way of nucleus which 
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rest of th* Sky; however, at the bottom there was some 
luminosity resembling that at th* extremity of these 
rays a* if we were looking at the tips of other ray* 
of shorter length Besides them five tails edged 


was Involved in the nebulosity forming the head 
From this measurement 1 1 cal ulated that the dlam 
•ter of the nu lous waa 428 mile* When examined 
with high powers the stellar chars* ler of the nucleus 


Wtfto thr oug h * * Mm right tor many weak*, 
bigk Bbrtk m ****** Tb***t» 

aatem^riah-Mte* 
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disappeared, and th* light was spread though not uni 
feerniy The nucleus bad a roddy hue but the ear 
tteMfeg nebulosity was of a Mulsh frees ting* The 
tall length of the tail about the middle of October was 
***** «f wilaa, m Ac breadth about 


and was mm by a multitude of persona During the 
first fortnight In March it shone with great brilliancy 
and the journals of Australian and New Zealand colon 
lets make many allusions to it It was not visible in 
Baglaad until after March 16th. when its splendor 
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had much diminished lint lti« siuldi line hn with which 
It made Its apiMaramt to oImciwih In tin Nortlurn 
Himlsphcte an it had dom lit the Sou tin rn addid 
not a lltth to th< Inti rial whiih It cxiltul The K> n 
cral length of tin* tall during March as inn In tho 
Noitlwrn liimlaphcte was about 40 dig and Its 
breadth about 1 di( 

'fht orbit of thla iomit la romaikahli fm Its auiall 
pulhillon distante whlili ut cording to thi must truat 
woithy calculation did not n ml alHiut 00 00(1 mile* 
and tin Iniim use velocity if the mimt in Its mbit 
whin mat pulhillon o faslomd tuime cxtraoidlnary 
la e it 11 hi lilt g Thus bitwien l"i brunt y . th mil Febtu 
aty .Rtb It d tnrlUd uixtu Its orbit an arc of no haa 
than .1- d <k Assuming lls true crhlt to he illiptlial 
as wi an entitled to elo Ihla would have only Os ileg 
to be dcsitihid during tin tlnn which would clupse 
la fun Ita next return to pulhrllon Various attempts 
have been made without any wiy definite ineasun if 
Hunpfec to identify tills omit with e thera whlch have 
hone bifoic but this la a ill Util whiih In longs to a 
pi i claim i hapti r 

The* imile t of 18 S (cl) On Ium "ml In thnt year 
t. n Donat! of Flore me el. wiled a faint n buloalty 
hIi wly mlvnnelng towaril the ninth and hoar the slat 
2 I tools Owing to Its tiniii. tine dlslHnu from th 
e tit III (something like .10(100 000 miles) great dim 
i ulty was ixpeileiiiid In laying down Its otbll Uy 
the middle of August howcwr Its future coitibi and 
the great Ini ti ah In Its liilghtneme wlilelt we old take 
(Ian In he |te mb r tnel OcIoImi w r I lit ly fen esc n 
(Tp to Aligned It liuil remained a faint object not dls 
ecrnlbli by the tumbled eve It was dlstlngulshi el 
ft am otdlnnry tile steeple e omits only by the extreme 
slownesH of Its motion (111 slngulat eontrast to Its 
snbiHqtti nl eaieet) and by the vivid light of lls 
line le us It Iihb well bun said thHt tlu latter pi u 
llailtv wine of itself ptoplie tie of a splendid destiny 
Times of a tall wile nolle eel on August -Otli uud ou 
August ."Mil tin iomit was faintly pciitpllhh to a 
keen unaided eye Imt It wuh not until be pi tuber Ttd 
thnt I so saw It For a few weeks (hi eoinrt occupied 
a northern position In tlu Iiiumiib and It was there 
foil sun hath In the tnutnlng and In tlu evening On 
Si pic tube i tth a slight eiuvntiiie of the tall was no 
tlud which subsequently betaine out ot the must 


sulking features Ou September 17th the bead equaled! 
In bilghtne ss a stai of the 2nd magnitude, the length 
or the tall being 4 deg The comet passed Its perl 
he Hon on September 20th and was at ita least dls 
tanee from the earth ou October ltlth Its rapid 
pasbage to the Southern Ilemlapheru rendered It In 
visible In Fuiopt after the end of October but It was 
followed at the SantiagodeChill and Cape of Good 
Hope obsei calories for some months afterward being 
last seen by Hit T Mae lear at the latter place on 
Match tth IK>i Its early discovery enabled astion 
omeis while It was yet Heatedly distinguishable In the 
telescope to predict some months In advance Ita ap 
ptoaehlng brilliancy and thus the comet waa observed 
with all the advantage of previous preparation and 
antle ipallon The peilhellon passage CHIuneel at the 
most faveiflble moment for presenting the comet to 
gesMl advantage When nearest the eaith tin direction 
of the tall was nearly peipendleular to the line of 
vlHlon so that Its proportions were seen without fort 
ahortenlng Its situation In the latter part of Its 
eouibc alfaided also a fair sight of the e urvatuie of 
the train whieli seems to have been exhibited with 
niiiiHiial el ltd Inc tin as eoutilbutlng greatly to the 1m 
priHHiw ilteel of a full length view This count, 
though Hutpusseel by many others In sl/i has not often 
b n equtlcd In the lidense billllatuy of Its nucleus 
and the unusutl, and so to siieak artistic eonfoima 
tlon of lls tall which featuies the absence of the moon 
In the eally part of October enabled «pu tutors to view 
to the vety best advantage The passage of the comet 
lit flout of \ictuius on October tli will ever n main 
tieasiiiid lit tlu memory of (hose who saw It There 
Is no doubt that Oenatls lomet uvnlvis In an elliptic 
mbit the period of which has been variously esti 
mate d ut IS ) .010 and 21 s veatb and KilUtnger 
thinks It may In Identical with u gnat comet which 
Is itcord d by Semen on having apiHured In H C lib 
and dated by the (hlntse for the mouth of August la 
that year 

I he head of Donat is iomit deserves some siweial 
ejese i iptluii bn euse of the changes which It undtt 
went and which have alitudy been mentioned as fti 
tuns which often charactotlzc vety large counts 
Hotel Hist noticed on 8 ptetuber „0lh ciiviIoims two 
lit uutnbc above the nucleus the oute I one ut a dm 


tance of 1$ seconds above the nucleus, and the taaer 
one about 4 seconds. The outer one disappeared on 
September 10th at the height of about 1 minute 
Meanwhile a third had appeared the one originally 
second having gradually expanded so as to take the 
place of the first Seven successive envelopes in all 
were seen to rise from the comet, the last one start 
lng on October 20th, when all the others had been 
dissipated It was calculated that the envelopes 
moved upward at the general rate of something like 
JO miles an hour The first ono rose to a height of 
about 18,000 miles, when It wasted away, bat none 
of the others reached so far disappearing at elevs 
Hons lowot and lower, the last being lost sight of at 
an elevation of about 6 000 miles 

The* following Is a table of the dimensions* of the 
comets nucleus and tall, at the undermentioned 
dates t 


Date 

IKIiH 

Tuly U 

August 10 

September 1 
12 
21 
2T 

27 

28 
10 

Oc tube r 2 


Diameter 
of Nuc leus 
' Miles 

> =5 & 600 

6=4 660 
3 = 1 880 

A = 1 .80 


1 = 100 
J 0 = 800 
4 1 = 1 120 

2 'i -SS bio 


1 tnglh of Tall 

Miles 

2 = 14 000 000 
4 = 16,000 000 
6 = 18.000 000 
5= t2 000 000 

11 =17 000 000 

12 = 18 000 000 
18 = 26 000 000 
22 = 2b 000 000 
y = 27 000 000 
3J = T)<MM) 000 
■0=4 >000 000 
TO = 1J 000 DIM) 
00 = r t OOO 000 

4 1 ) = at ooo ooo 


b 

10 

12 


It has been calculated that at perihelion Uonatls 
iomit travels at a speed of 30 miles a second but 
that at aphelion Its speed Is only 234 yards a second 
(To be continued ) 
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THE BODY’S GROWTH. 


SOME INTERESTING PHASES. 


Tv one of fats Ironical moments llailltt his written 
if you do not kuow llu ntUHtliH by lit htlp of which 
vou walk how is It you do not rail down ut tviry 
slip you take* The paiagt tph In which (his sin 
teme occuts wan wilttcn by lln/litl to • mi hast* tho 
importance ot Intuition ns contrasted with nuuun in 
the gtutial conduct of life Ilut there eun 1 m llttlu 
doubt that h hi offlng sente mi of a similar sort might 
be wi lit. ti lo linlft ate (be altitude of rnlud that most 
IKopli adopt toward what Is suppose d to be peculiarly 
SI It ntlfic liifoiumtton It lb Indeed ruuatkablc how 
very leluctanlly mlrutlflt knowlidgc is ndopted as a 
failot in lluIr imntal development by those whoso 
■ dm ut Ion docs not tciinlnntc abruptly whin they 
leave school The ihauges that have bc*in Introduced 
Into our methods of idinnllcm as a (onsequeme of 
mote enlightened Ideas rcgaidlng the art of teach 
lng have not bun altogether frtc from mistake and 
i mu the i resent gimration stands under thi re 
proui h of Hubert Bpiuur who declared tbit nun 
who would blush If tRiight saying iphigmla instead 
of Iphigmla or would resent as an Insult any lm 
potation of Ignoiaiui impeding the fabled labors of 
a fabled demigod bhow not the slightest shade In con- 
fibbing that they do not know where the Eustsi Ian 
tubes mi what an the actions of tho spinal cord 
what is Hu normal tab of pulsation or how tho 
lungs an inflated Hut probably the diffidence With 
whhh a layman approaches a subject of ■ scientific 
nuture lb a result of that strange and formidabls 
vocabulary that nmsaarllj gmws around any speciali¬ 
zation of knowledge ami had these notes been entitled 
An Outline of Foale mbiyimli Ontogeny I question 
ir utiy e ell tot ot a genual magaxlui would have 
ddgiuil to consider ivm tlu first of ray sentences. 

1 have choam the Hlmph title above., not aa a sub¬ 
til fuge to lure tho editor but as sn Indication of the 
ninnntt in which t propose to relate a few of the 
changes that take placi In the human body In the 
course of Its growth low at d maturity Certain of 
these changes sr« of gnat Interest to the general 
nadir and It Is nty atm hire to give a short acrount 
of them In ordinary language 
Many readers of this article will be able to recall 
to mind that masterpiece of anrtent statuary the 
• CfcUBtMn • doursal. 


giotip of tlu lamoon wluri a lather with his two 
sons Ih ttuahid to dtalli In the folds or twu gigantic 
mi putts To JudM from the dlffuimi In height be 
twem the fithu nail his sons tin figures of the lat 
ter arc muni to depict mile boys Yet there is noth 
lng boyisn about the figures They arc only dlmlnu 
tlve men and one lccolvcs thi lmpree»slon that the 
maator who gau this wonderful group of statuary 
to the world was lu the habit of lliluklug of djlldicn 
as mm In miniature Hut ivm those who reallro 
that a man oi a woman la not merely an enlarged 
child seldom fully nppiutatt the extont to which th* 
growth of the body Is a protean of mttaraorpbosls 
In reaped of at lc tst one organ tbe malum individual 
haa lost norm thing of thi physical endowment with 
which he entered thi world When a child la born 
Ita little chest contains a bulky organ of which grown 
men and women can show but the merest trace It 
la tho thymus gland, It lies Just over Hu heart and 
ts a Uoublt tobed body of a pinkish color In a baby 
thts gland is generally large enough to extund from 
the heart up to the neck Wbon the baby has tom 
pitted its second year the gland begins to diminish 
In sl/e and oontlnuca to shrink giadually but slowly 
Dui lng childhood the thymus remains a gland ot some 
aloe but It meets with misfortune about the age of 
thirteen or fourteen At that age tt begin* a rapid 
career of degeneration, and although it does not dls 
appear entirely it la itp resented In on adult by on 
lasignlficant remnant 

The thymus gland is an Instance of a&MltHr diml 
Button In tbe bulk ot an organ with the pawing ot 
the years But during the body a evolution toward 
maturity Instances occur of nlativt diminution in 
sise, and of that phenomenon tbe liver la perhaps the 
mpat Interesting example The liver of a full grown 
person generally weighs about three pounds and os 
a mis an adult weighs shoot forty times the weight 
of his ttvsr Bat the liver of n newly born baby la 
relatively a bulkier organ. 80 large U the Uver of 
an Infant compared with Ita tidy body that one may 
safely say Its whole body-weight Ik seldom more than 
twenty times that of Its liver This disproportion Is 
atm more remarkable when we heap In mind that a 
baby to normally fatter than a man. A baby lx, la 
t**. a my corpulent pane*} and a we remained 


as obese throughout our Itvih aa most of uh ate when 
wi sit out on our isims ui should lndml have fat 
min about us ir not such aa sleep o nights The 
plumpueaH of a baby la not without meaning It n 
calls thi faraway ipoih In the history of out iuci 
whui tin vicissitudes of early life weto ivm gi cater 
than l hi y are today and only that sort of baby that 
canu into the world with a good reserve of fat would 
be pi oof against the troubles that beset the brst years 
of life Where babies ate born Into a community 
that njolccs in a piofusc supply of pate nt foods an 
abundance of fat Is not of such paramount linpor 
tance, but from an mthctlc point of view the chubby 
baby will continue to command our admiration 

In any case it Is certain that our Ideas rcgaidlng 
the correct proportions of the human body will always 
place upon our babies the duty of hastening to in 
crease the length of their legs It is known to tho 
pilvlhgid who have beheld a newly born child 
cn Ut thabilli that the little legs aro very short In 
proportion to the length of the trunk, but probably 
the very observant are tho only one* who know that 
a babys legs measure hat one-quarter of its length 
whereas a man that baa grown to maturity owea one 
half of his height to the length of his legs Bat even 
In tho interval that elapses between birth and the 
first attempts to walk, a baby win reduce this dispro¬ 
portion to a very considerable extent Indeed, a rapid 
growth of the lower limbs Is a feature of early life, 
and a child of three In already half aa tall as It la 
ever likely to be 

During tho yean of childhood boys and girls In¬ 
crease their helghta at tbe rate of two Inches each 
year, but thla rate of increase la subject to variations 
according to the sesaon of the year and to many other 
conditions The greatest variation of thla rate of la 
crease occurs at fixed sad definite periods tor each 
sex In the case of girls the eleventh year la gotten 


t sprouting, am 
laches ts usually added to the height This aim oat 
rate of increase may he continued until the faorteestb 
year, and from that year to the seventeenth the a* 
Bunt (acmes* % comparatively little It la yel* ask 
dom that a girt adds anything to bar height aft*r 1 * 
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ft lasts w*tk Own tmtU *to aeveBtssnth w Dur- 
ftg ttm* Item jmn two and a ball tnchea^re often 
Added to the height each year but after tbe seven 
teentte year tbe annual increase is seldom more tban 
a q uar ter of an Inch. The twentieth year or tbe 
twenty first la, aa a role tbe last of the years In 
which youths may add to their height Although the 
dates of these changes are remarkably universal 
these measnrments and also the ages that have just 
been mentioned are of course subject to slight vari 
ations In different Individuals, and this remark will 
apply to any “dates that may be mentioned In the 
following paragraphs 

In the remarkable growth of a chllds lower llmbe 
the thigh hi the segment that grows roost rapidly but 
in the case of the upper limbs It Is the forearm that 
is meet salve in growth Prom an pathetic point of 
view this needs must be so for the hand of a newly 
born baby is generally a little longer than its fore 
arm But then bablea feet and hands are always dis¬ 
proportionately large If a mans feet were as long 
as the upper part of his arm we should count him a 
man of very large feet Yet careful measurement re¬ 
veals the fact that the feet of most newly born babies 
are just about as long as their upper arms If a raa 
tun insn wishes to realise the change a that have 
taken place In hla proportions since babyhood ho may 
contemplate his shapely figure and safely say that 
bln legs are five times as long as they were to start 
with but his hands arc only three times the length 
of hla baby hands 

All Increase In tbe bony framework Is brought about 
by a process that is somewhat Involved Tbe process 
Is one In wblth bone gradually takes the place of 
gristle and this tonvcislon of grlstlo Into bone goes 
on very generally throughout the skeleton Uut an 
exception exists in tbe ease of the bonis that form 
the skull and most of the bones of the face The skull 
bones and many of the face bones arc not foiroed 
from gristle but from fibrous membranes Bo It corns* 
about that when a baby is born its cranium is not 
fanned entirely of bone There are six distinct ill 
ands of membiane on the head of a newly born child 
and It Is only in the second year of life that bone 
it places these Ureas of membrane The largest bone- 
lens area can be felt on the tup of any tiny hi ud that 
Is less than a year or eighteen mouths old and fre¬ 
quently a lino can be folt running ati eight down the 
forehead where the two portions of bono have not 
yet fused into one. a lint that Is sometimes palpable 
tbioughont the whole of life 

There are few strnctures in which tho adult dlf 
fers from the Infant more than In the skull It la 
obvious to everybody that the skull of a baby Is ix 
< edfngly large In proportion to the sise of Its face 
But tbe differences betwoen the Immature skull and 
tin akull of s fully grown man are far too numerous 
and too Intricate to deal with here In detail 

It Is however worth while to metiilon one or two 
characteristic differences between the skull of aa 
adult and that of a child One some times speaks of 
the forehead and the brow aa though tho words were 
synonymous General usage knows no difference be¬ 
tween the forehead and the brow But probably the 
English word brow was originally applied only to 
the prominent ridge over the eyes Tho Miltonic 
Satan who with contemptuous brow addresses the 
Angel Gabriel makes us think not of a wrinkled 
forehead but of the elevated eyebrows that produce 
a look of contempt At least to the anatomist there 
is a difference between that part of the skull which 
lies Just over the eye* and the rest of the forehead 
In many well developed men it can be observed that 
tbe part, of the forehead Immediately over the eyes 
Is characterised by a distinct slope for about half an 
Inch This obliquity Is caused by tbe formation of 
atr cavities In the bone These cavities are less de 


this slope gives the foreheads of women a nobler' 
aspect than those of men But we are not born with 
these cavities In our skulls A child does not show 
them until it has entered its second year and during 
childhood they develop but slowly About the 
fifteenth year they Increase more rapidly and they 
continue to enlarge for many years so that In ad 
vmnred life they am sometimes of considerable else 
Air cavities are formed also In a bony prolongation 
of that hard lump which everybody may feel behind 
tbo ear This bony prolongation Is taking shape about 
the fifth year of life and the air cavities make thetr 
appearance In It during the eventful fifteenth year 

Alterations In the skull naturally suggest quest 1ms 
regarding tbe growth of the brain The period of life 
in which the bralu odds most to Its weight Is betwoen 
birth and seven years of age From seven to fifteen 
the brain still add* to its weight but at a slower 
rate than during the previous period From this 
period of life the brain lntreams Us weight but slowly 
Still In most cases the brain docs not attain Its maxi 
mum weight until the age of forty After forty the 
brain loses about onfe ounce of Its weight In tbe course 
of every ten years, but this loss of weight la not 
directly associated with any lots of intellectual 
strength 

The careful reader mutt have obeervod how frt, 
fluently It has been necessary to mention the period 
of life about tbo fifteenth year In connection with 
changes In the body These profound changes aro 
heralding the approach of that period when parontage 
becomes a possibility It Is as though he body 
hitherto Concerned In knitting Itself more firmly to¬ 
gether were biglnnlng to reallxe that auih a thing 
ns parentage exists and that It Is an affair or norao 
Importance requiring consldiruble preparation Only 
those who arc accustomed to think ol the 
human body from a biological point of viow 
tan fully realise the amount of preparation It makes 
for the gallant time of courtship The first lucllna 
tlon to go a wooing generally asserts Itself more or 
Iobs modestly about tbe ago of sixteen When refer 
ring to the effect which this event has upon tho 
growth of the body the Geimun biologist Ifatckol 
wrltps In these terms It Is one of the ehlif me¬ 
chanical causes of the highest development of life 
and throughout the whole of nature tin gieateat 
effects proceed from this very small eause This 
period In tho life of tho developing organism Is ehar 
actul/ed by the changes of great Interest but with 
the reproving countenance of the rdllor over present 
to ones mind one dare not occupy more space than 
will be required to explain the breaking of a boys 
voice about his fourteenth year The voiic as every 
body knows Is produced by vibrations of (ho vocal 
cords The cords extend from before baikward in 
side tho larynx The larynx or voice box Is coin 
posed of several pieces of gristle connected by small 
muscles The two largest pieces of gristle tau be 
seen In adult men projecting from the throat as Ad 
am s apple It would prolong this article unduly were 
I to enter In detail Into all the changes that take 
place In the growing larynx while the voice Is dived 
oping from tho high pitched squeak of the Infant to 
tho swx et tones of a woman s voice or tho deep loud 
voice of a man I am at present < omernod only with 
the change from thp childish treble to ttm big 
manly voice and It wlU suffice If I remind the 
roader that the pitch of tho voice depends upon the 
length of the vocal cords (the longer the cordB are 
the lower is the pitch) and that the length of the 
cords depends ojkto the distance between the back 
and front of the larynx It can then bo easily under 
stood that the pitch of the voice ultimately depends 
on the growth of the pieces of gristle forming the 
latynx Now the growth of these pieces of grlstlo 
Is not uniform throughout life Betwoen the seventh 


wloped In women than in men and < 


and the fourteenth year the larynx grows but very 


PANAMA CANAL PROGRESS 
Arcosnino to tbo Canal Record Ancon Canal Zone, 
Aprit Mb, If tbs original plan adopted by Congress 
bad been adhered to tho excavation for the Panama 


Canal would have bora completed by this time That 
Plan provided tor a total excavation of 1W.7MWQ 
cubic yards Changes in tbs plan made subsequently 
by order of tke President, added T 6^71,694 cubic yards 
bringing tto total to to excavated up to 174,CM 694 
cubic yards Tfee estimate of time required lor tbe 
oototruettoa of tto canal aa originally planned eras 


nine years. 

Tto grand total of excavation accomplished down 
to tto sad of March, lllO, Is 1«1JM,IM onbk yards, 


tto canal as originally planned As tto swags daily 
output exceeds 190.006 cubic yards, tto fall excavation 
toonlrod to tto ortgtnai Nan teas since been acccm 


r Active «**totk* war* to a ffitga amis did not to- 
M HjmM4 toll* y«t* 


removed and in 1009 3fi 096 166 making tbe total for 
tbe two years 72 219 901 a monthly average for tbo 
entire period of over 3 000 000 cubic yards The total 
excavation of 1904 1906 and 1906 was not quite 7 OOo 
000 cubic yards so that nearly tbe entire extavatlon 
called for under the original plan has been accom 
pushed In three and a quarter years The excavation 
remaining to be aceompltsbed is the 70 871 694 cubic 
yards made necessary by tto changes in the pltn 
Tbe grand total of canal excavation is March was 
1067 479 cubic yards 476 760 cubic yards more than 
tbe total tor February although tto rainfall In March 
waa tto heaviest since work was begun by the Amerl 
cans, and at the principal points along the line of 
tto canal exceeded tto average for all the years of 
record Tto dry excavation amounted to 2 178 618 
cubic yards and waa principally by steam shovels 
Tto dredges removed iU,Hl cubic yards to addition 


i Ontan Dam by suction 
i shovel 

writing sight tours s day tor a m nth, was made to 


little About the fourteenth y< ar the pieces of gristle 
suddenly throw off thetr torpor and begin to grow 
with astonishing rapidity bo rapid Is the growth of 
a boys larynx at this period that tho unfortunate 
youth Is taken quite uiiaaaie buddealy be finds 
himself endowed with vocal lords of a length to whlrh 
he Is quite unaecustomid The n run and must lea 
that move the pieces of grlsth have not yot cornu to 
reallxe what Is expected of them under the new con 
dttions and for a while the youth Is not quite cer 
tain at any given moment whithir the sound he Is 
about to bring forth from hla larynx will b high or 
low pltihid Meantime tin latynx toutturn h Its 
growth aud bv the time It has b ioine a prominent 
feature of h b anatomy he has learned the trlek of 
this neiw Instrument aud begins to speak with a deep 
and confident voice 

It Is Interesting to eonsldtr why this gieat and 
sudden increase In the growth of the larynx should 
affect one sex only To find an nusw r to this ques 
tlon we must lex k bnc It to the rud l e ginnlngs of 
human life to the lawless wilderness where our half 
human aneestors passed their lives We must pic 
turps to oureelves the flertee and ruthless encounters 
with aggressive enemies that wore frequent expert 
tnces of thei primitive lover and primitive father In 
such encounters it would be he who possessed a deep 
strong volte to pxpreas Ills Jealousy and rage who 
woulef*boBt succeed In driving off the intruder and 
protecting his offspring Thus his offspring would 
live to periHtnate the deep voice aud by continued 
luheritanee fix It as a male characteristic 

There Is perhaps no change taking place in the 
body during Its dcvrlipment mmc re mlnlscc nt of our 
racial history than the phenomenon of tee thing but 
here ones may give only the briefest sketch of this 
process When a baby Is born there ar of eminer 
no teeth lit tho mouth but they uee lying be neat Is 
tho gums e mbc ddtd In the Jaw borne six or se ve it 
months later they will begin to appear in tin mouth 
The first to appear aro tho central teeth of tho low r 
jaw A few months elapse be foie the cent ml teeth 
of the upper Jaw appear Then there la a rest of a 
few months and more teeth appear In the loweer Jaw 
including tbo first molar teeth This pioeess of alto 
uatc eruption of teeth and riBtlng goes on for elgh 
teen months so that a child of two has a complete 
set of willk teeth—te n above and ti n below This at t 
of tiefh serves tin child for Tour yearn At six or 
seven yeuis of age a new tooth gradually makes Us 
appearance behind the wt of milk tieth Thh, new 
tooth is the 111st of the permanent s t The milk 
teeth now be gin to drop out one by one as the niontiiH 
and years i ass on and when one aces a little boy 
or girl with a toothless spate In the Trout of the 
mouth one may guess that tlio child Is about alx 
ycais old The permanent teeth aro constantly mak 
lng their appearantu In tli mouth a< Intel vats dur 
Ing tbe period between tbe sixth year and the twelfth 
yeur By the tliliteinlb year tli inmanenl set of 
teeth is prac-tlially complete f i among civilised 
races the wisdom teeth baldly seivt, aa teeth how 
over useful they may bo to the n gro The wisdom 
teeth may appear any time after the seventeenth 
year Their advent may be postponed until tbe ttitr 
tieth oi foitletb year and sometimes they dei not 
appear at all 

It must be clearly understood that I have, been en 
dcnvorlug to give merely an Indieatlon of the changes 
that take place In the body during Its development 
In the course of writing this article I have seen many 
opportunitic h for moralizing on physical and mental 
education but remembering tbe spate at my dis¬ 
posal and tbe scope of the matter in hand I have 
refrained from any such references The purpose of 
my article Ib served if I have helped my readers to 
realise that a rblld bceuroes a man or a woman by 
metamorphosis os well as by Increase of bulk 


shove] No 213 which removed 70.10 eublr yards 
place measurement The highest recoid for i single 
day was made by tbe same shovel (821 cubic yards 
place measurement In a day of eight hours —The Iron 
Age 


Owing to the climatic conditions in Richmond Va. 
tbe wooden panels on ttee ears are frequently cracked 
Instead of replacing ttom with ne-w wood panels the 
Virginia Hallway and Power Company covers the old 
panels with steel of No 18 gage These steel she eta 
are screwed on under the old side moldings and when 
parted they cannot be distinguished from wood In 
fact there are many cars which have wood panels on 
one side and steal-covered panels on the other When 
steel panels are applied they aro continued past tto 
belt rail without a break and this prevents the rotting 
which ooours when water from the belt rail gets Inside 
tto car between the Joints of the wooden half panels 
Tto plates are shaped in the company a shops and are 
applied whenever It Is found that a considerable num¬ 
ber Of tto wooden panels are split. 


to tto 





844 


SCIENTIFIC AMERICAN SUPPLEMENT No. 1795. 


Mat 98, 1910 


MEASURING INSTRUMENTS OF LONG AGO/ 

THE. MECHANICAL APPLICATION OT GEOMETRICAL PRINCIPLES. 

BY WILLIAM E STARK 


A » w y n h k on Ink f ra I I i ml 

1 i h In vl till I rI k 1 o v. k I g l a 1 g n 
try 1 lo k rt o kh y a i*a a ala In 

tl ra f 1 h ar 1 I f n It a an phi 

ban Ibonk f f y hIx y v ara ako lb U In a of 


are taken from tl e oil Ion of booka and lnilru The primitive Instrument* wee Intended for a sin 
a 1 longing lo I rof David Eug i e Smith of Co gin p rpoee at d were bawd on a single principle To 

1 n 1 la l niv rsity Most of tl o books referred to be sure there are In the books inferred to many ex 

ar of tl six e nth and s enteenth centuries ntuples or the tendency to combine Instruments and 

The chief advantage of these old instruments for many at author undertakes to show how his lnven 
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several obaol to instrunenti 
1 nt lllustratloi s f Bln pie k 
I g « r rk i ay ore after 
le r nil d to f How tl 
I k I lellghtf l ai d 1 
M hi IS Id Uf to 
f I r Tl fa ta n 1 


menu vlieh furnlahed excel educational purposes liee la their simplicity Modern tiou may be used to do the work U all others. Merer- 

i pie k on trl i rin U l ■ Hav science demands such a high degree of precision that theless the staphs* device* wIR ha readily rtriwiTil f 

after > ch j rootless digging I moat measuring Instruments of to-day are too eaaplex by the youngest high school pvpCs, and all that 1 

tl elt Tl tank 1 as t ten to be easily understood by the young Student The refer to will be unfllrtldafl by the okttr Undents, 

td 1 a vl 11 d ot a 11 1 ma devices for Increasing Use accuracy or extending the The chief safe* e| Able material la, I tkfukr (Or 


I ma devices for Increasing Use accuracy or extending the 

I oka flrld of nae of one of these modem Instruments ob- 

I I « acura Its fundamental principle The engineers 
transit Is many Instruments In one 


Instrument* oh- giving concrete UftftfaUoMp to « .iwtrvt t&acWM. 
The engineers RVen the Unpractical dCW** wilt be £ «rvfeT£ 

■ttmuiaUH the st**mt * mm th* 
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gafi to d to c om Oo aoura* of error In hie 
p rnn)fr wHen a* author p ropo se s to determine the 
dfctftSM to n point more then a thousand feet away 
Wtng a bane tine five feet loaf ear student of *eom 
otr> is likely to take some satisfaction In proving the 
lnaocuracy of the method 

Seme of the instrument* may well he used for field 
problems and simple aarreylns ▲ good transit is be¬ 
yond the reach of most schools bat many of the in 
ntroments described below can be constructed easily 
and cheaply by a boy who has had some training in 
woodworking A few illustration! of Instruments 
made by boys of the Ethical Culture School are shown 



Fia *-DEVICE FOB LATINO OUT PLOTS 

These Instruments form a nucleus for a little mathe 
metical mueeutn and are uaed occasionally for field 
practice If It be suggested that the resulta obtained 
by such crude Instruments will be too Inaccurate to 
Interest pupils In making the measurements it should 
he remembered that surveyors and military engineers 
found these same devices accurate enough for all their 
work for some centuries One who has used only pre¬ 
cise instruments will be surprised at the degree of 
accuracy which it is possible to obtain after practice 
with such simple tools as those described 

nurrsimmmi roe mvahi btnu distances 

The Instruments used for making direct measure¬ 
ments of length In the sixteenth and seventeenth cen 
turtes were rods of various lengths subdivided Into 
smaller units cords with knots to mark the divisions 
and chains much like those still in use The most 
noteworthy characteristic of these lin ar measures Is 
the variability of the units After reading a few pages 
of equivalents for use In turning unite of land meas 
ure of one city Into those In use In adjacent places 
we wonder first why there should be complaint of 
present conditions and then why when such notable 
progress has been made it should be so difficult to 
take the last step 

Ottavio Fabrl* tn his treatise on the squadra mo 
bile gives tables of linear and square measure for 
twenty-one cities, nearly all of them in Italy Ho 

says In Ferrara land Is measured by the mo so 

which is 66 poles (pertiohe) 6 feet and 8 Inches long 
and SO pole* wide In the measures of Ferrara theee 
66 poles 6 feet and 6 inches are equivalent to 116 
poles 4 feet, 8ft inches in the messures of Rovlgo 

and the SO poles of the width are eqilvalent to 36 

poles and 2% lrches The product of these Is 4 061 
forole 3 feet 3 inches which is equivalent to 4 
ctrnpi 3 quarters, 101 tavota 31/6 fset tn the meas¬ 
ures of Rovlgo The 66 poles 6 feet and 3 inches In 
Ferrareae measures make 1S7 poles and 2 Inches in 
Paduan units and the SO poles of the width make 83 
poles 3 inches Paduan The product is 4 8411/6 
tavole which is equivalent to 6 oompi 8 quarters 
111/6 tavole 

INBTXUMNTN FOS MBABUStNO ANCLES 

For laying off right angles a tool like an ordinary 
carpenters square was often used Fig IV shows such 
* square attached to the measuring cord for use in 
laying out perpendicular offsets Another device for 
the same purpose was a sort of cross mounted on a 
staff (see Fig V) 

For measurlag angles a graduated circle or circular 
are was employed In some Instruments the angle 



read by means of a 
to* owtter of tM ant to < 



mis or alidade, pivoted at 
then a plumb Una h a agfr g 
tb» angle, while to atm 
m ht tto point of a mag 
aroatk of tbsao typta la 


af aataottbu stuRefr- 
lapgtttodiwMi sight* 


through which the observation is made For meas 
uring the altitude of the sun the astrolabe was sup¬ 
ported by the ring at the top the plane of the lnstru 
meat turned toward the sun and the alidado revolved 
until a beam of light passed through both sights The 
edgo of the alidade touching the scale then Indicated 
the reqnired angl This Instrument mounted on a 
staff could also be used In a horlxontal plane 
In Fig VI 6 la shown a quadrant with graduated 
arc and plumb line hung from the center In the 
Illustration an angular altitude is being measured by 
aiming one of the bounding radii at the sun The 
plumb line Indicates tho angle The print tile here 
exemplified Is mot by the student of geometry within 
a few days after the beginning of the course 
Ftg Ml 1 b an eng avlng of an Instrument using 
a magnetic con pan for measuring at glen The angle 
which any lino nak s with th magnet! meridian Is 
obtained by s ttlng the lit of slgt t wit h In par 11 
to the sero diameter of the comiasa dial—In oil 1 
den t with the reqilred line and noting the i lnt 
on the dial Indicated by one end of the needle Of 
course any angle tan be calculated when the bear 
lngs (angles with the m rldlan) of Its sides are known 
This Instrument does not differ in principle from tie 
surveyors ompass still In use 
In many Instruments a semi clr tlar arc was us d 
for m aaurlng angles (Fig VIII) and an a itl r writ 
Ing In 1612 dilates on the advantage tf an octant 
(Fig IX) In tho latter instrument the principle of 



Fl(4 XIII 

rnn AptarieLnl •weePllnwp e M« h m.t i y M it on 
Bo! gn* I#* 



Piet XV —MFA8URTNO DISTANCES FROM A 
roRfRFSH 

From Brill mu 


tho diagonal scale was used to subdivide tho ar Into 
ten minute intervals 

A few Inventors made use of the principle of meas 
urement of Inscribed angles In tbe ring (Fig VI 
E) used in navigation for taking the altitude of th 
sun a ray of light i asaed through a small hole C at d 
fell on the inner surface of the ring dpposlte the b le 
The scale on this Inner surface was formed by dlvld 
ing the semt-drcumfereuce of the ring Into nin ty 
ports the sero being at the same level as the hole 
which admitted the ray of light Thus the tiny spot 
of light falling on tbe at ala Indicated the altitude 

An interesting device for Increasing the accuracy 
of an Instrument without adding gr« atly to Its weight 
Ja shown in the English quadrant (Fig VI ») This 
oonatsta of a staff A B about two feet long to which 
are attached two arcs BO and DS aa shown in the 
llagram DS is divided Into sixty divisions of one 
degree each BO which subtends an angle of thirty 
degrees can on account of its longer radius, be dl 
Tided into spaces of five minutes each Each arc car 
rlsa a movable sight (F O) and a third sight fs 
placed at A the center of both arcs In practice 0 
la placed at any convenient division and F Is moved 
VtttR the angle OAJF coincides with tbe required angle 
and the sum of the readings on the two arcs is taken 
to measuring the altitude of the sun F Is held at the 
eye, A Is aimed at the bortson. and (Ms raised or low 
and until k ray of light passing through 0 falls at A 

Dfetfe Oddi * writing at Milan to 1«« describes an 
Instrument la Which fixed sights are placed at m- 

'' TtattoeSIMstte'odffidatoMw. MtseMffi 


venlent angles with each other aa shown in diagram 
in Fig X Tho diameter OK bisects the quadrants 
(it A. and BM 4* while IN mak s an angl of thirty 
degrees with f 4s This device was to bo used (n lay 
tog out plots of land to tho shai o of regular polygons 



Fie XII -MiuASURTNO WIDTH OF 8TRFAM 

Prom Dr M > nr iYf< j H oBlV 1M 


The lnstrum nt wan at itl l at 11 ntcr r at a 
vertex of the iroioa d lolyg n wt i by sd ting the 
iroier sigl ts tl obs v r oil I Iny o t th r q tired 
angl for manj of It tolygo a Wl in angl co Id 
not b obtain 1 dir ctly fr tl o instrun nt the 
near at angle waa laid oit and onoctel by means of 



Fin XIV 

From BoUn ■ Ma otr oderFg XNI 



Ho XVI —FINDING DISTANCES ACROSS A 
\ ALT h.V 

From ftott ur 


a table of tangents given by th a thor On r athlng 
the theorem on tb aum of th etgJcs of a totygon 
1 tplla will be interested In seeing how many of tho 
regular polygons can be constru ted ty ualng angles 
taken from a figure like the on r ferr d to 
The radius utronomUut* used ly BHlronomcra for 
taking angular llstancea consisted of a staff with a 
cross bar whl h ould 1« mov d ilot g th staff always 
remaining at right angles to ft The staff and cross 



Fio XVII -MEASURING A DISTANCE BY . 
PROPORTION 

Fro®Belli Besnots oderF!* Xfl 

bar were graduated In small divisions and sights were 
placed on the cron-bar and at tbe eul of the staff 
For taking the angular distance beterotn two stars 
one end of the etaff was held at tbe eye and tbe croes- 
bar was moved until the sights place! at equal dig 


* Her!I u ( tarfcstmi MsUmatM X T ha * Rr0 » I <1 Tor 
1* t s Vrtrotallo AnattterS Rrgils tasfi * Pm i* * a, Bat (oq Ar o 
mmteo ft Ohom mU oelbir OonMUr m A cu n-crMarlts Johmmta 
SciKswrt Cwokwttd!! ■ddttkmnxa. Hstembwg UM4. 
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tames on (it her side of the staff win. In Him with 
the stars Having nart the nuinbir of divisions on 
tin stiff fiom tin <ye to thi irons bar and the num- 
boi of divisions tstwiiu thi I wo sights on llio iross 
twr Itself tin obwrvn iiiuld link up thi tiqulred 
angle in a lihli Hu radius wus protldid with 
cross huts of vurioiiM Imatiis (In obiuvir sell cling 
thi oni lx st udaptid to thi sIa of tin auglt to be 
nu asuiid 

A Inti r fonn of tlilH IumIiuiii lit iihiiI in navigation 
IihiI on . tn h fm i of thi slafl n i all torn vpondlng to 
out or tin iiohs tuns from wlilili tin angle could be 
iiad tllriilly (I it, VI 7) 

INSIUI Ml MS lllll MltSlIllMI IISIWIIS ItV PUOPOBTIO'f 

I til pup Hits ol slnillai flhium arc ixnnpliflid In 
many In*, iiloiis lust i linn nts ind nil lnib tlnlti nuiu 
Is r of piiilil ms I still) in nlion flist i liw of the 
tornmou pull ms solv il without tin aid id sinlIbI In 
st i linn ills uutl thin ili si 11 lx tin divlus Invinted for 
mukliiK ilmllai nu isimmi nts with k> hIi r nuuraiy 

Heights of tow is and wills widths of stnantB and 
inonlu and dfvtun is to liiiiiissibb objiits sum to 
Iihvi iMiuimd min H of tin ultintiiiu of piaitlial niathi 
mulli Iiiiih Many of I In unlhois left! to the ancient 
pmbli ms of iali ulatltiK Hu lu.lfjit of a town from 
l ho length of Its sliudow or from measurements to a 


mirror plaied on tbo ground, in which one seen tbe 
top of the lower (FI* XI) 

A quick but not voiy accurate method of measur 
lng tbe width of a stnam was to plant a staff verti 
tally on ont bank fasti n near Its top a shorter rod 
In suih a position that It pointed at tho opposite bank 
thin rotate the staff until tho shorter rod pointed at 
a spot on the same bunk as tbe staff The required 
dlstanco was then obtained by measuring from this 
spot to the foot of the staff In Belli s geometry 1&69, 
this probl m Is lllustiatid by an engraving In which 
the observe i hltnailf takes the place of tbe staff und 
thi visor of his t ip the sighting rod (Fig XII) This 
piobkm will serve as an Illustration of the equality of 
two trltinglis having two angles and a side of one 
ittpcttlvily cquil to the 101 responding parts of the 
othir I’uplls will bt Interested in finding out by a 
dtawing how mueh error will result, if the staff is not 
quite ptrpendleulnr or It the two points lighted at 
an not quite at the same It vel 

Mueh ingenuity la shown in devising figures in 
whleh the Inaccessible distance la equal or bears an 
lastly determined intio to a line which can be mean 
uied directly In the problem shown In Fig XIII the 
distance of a ship off nliore is imasurid by bisecting 
the angle fornud nt (he oliwivirs eye by his line of 
sight to point A on the vessel aud to a polut C on the 


shore opposite A. The distance from 0 to the in ten 
section of the bisector with AC in of coarse equal to 
the required distance 

In Fig XIV. AO Is tbe required line SB is laid 
off perpendicular to SC and at any convenient point, 
as B the angle SBC is measured CS is then extended 
making SD equal to SB and angle SDA is laid off 
equal to SBC Tbe distance from A to the point of 
intersection of DA with BE produced is equal to tho 
distance sought 

Fig XV lllustratea the measurement of the distance 
to a fortress from a point beyond the range of the 
cannon of the garrison Sill and HOI belag light 
angles, the measurement of OH and 01 is sufficient for 
the calculation of the result 

Fig XVI shows a method of finding the distance 
across a valley by measuring a base line OF, and cal 
culatlng the ratio of the sideB of a small triangle slmt 
lar to the large one of whleh the required distance la 
a side Home 1 solve such problems by sighting st the 
Inaccessible object from two ends of a measured base 
line leprcscnting tho base line and the directions of 
the sights by linos on paper and scaling the required 
distance Belli shows how this may be done when 
nuded in military operations by dtawing on a drum 
hi ad (Fig XVII) 

(To bo continued ) 


“ILO,” A THIRD UNIVERSAL LANGUAGE. 

AN IMPROVEMENT ON ESPERANTO. 


Eviky |n iHim who tcndH or wrlliH siliiitllli woiks 
has no doubt fdt Hi wuil of a uutviisal sileutltU 
Iuiiriiiiri anil iti | limit th Iohh of Him and laboi oeea 
sioni (1 by tin Imt tint lltiiaturi and particularly thi 
till ialum of tbe exait siloncts, la published In many 
Imiguagi s 

We had outi a common scientific language Latin 
but Its iliclliu iouIiI not be slopptd Wt all know 
tin rtuBiiii for this iliangt Tin divilopmiut of nat 
ural history intriiilm tug Idias whleh itiuld not U ix 
pnsrnd udiciuatily In (luros tmigui tin spnail of 
knowlulgi among laigt ciassis of ptopli hiving no 
clatthltnl i dm at Ion tin founding nr polytichnli ml 
It kih and dually tin fialousy ol iiatliuis whit li iuum il 
lliilr silt Mists to wiHi In th*li own Inuguag •*— ill 
thla has worked togithir to drlvi out 1 atln In favor 
or modern languages 

Thus Instead of a slngl selintldc language wi now 
havi thru English (himan anil Fri m h But inn 
tin knowlidgi of Hu si tluii Is no longi r siiffli l< nt 
Italians till Dutili liussluns Poles (a ilia Ilungart 
ans bmndliiavlatis and Hpanlarda will fuquintl) usi 
Ihtlr nativi tongues In their silintldi works many 
artlilm thus escape genual notlie or imih the publli 
only with mnsldi luhli dilay or In mutilated form 

(onillHotis ait still whim in oral Intereounu espe 
ilallv nt silintlfle longrtssi* Every lrnnibn of a 
lungiiMS will have notlied that whenever a spiakrr 
addle sms the mcotlng In a different language a con 
sidiidbln poitlon of the audit net will leave man nr 
Itss noisily not wishing to bi present at the riudlng 
of a paper tiny lannot understand 

A writer In tTmsehau thin fort finds a rial demand 
feu a gtneinl mUntifli language Any attimpt to 
adopt mu of thi mod rn lingungm for tlilH purpose 
would Ik hop*has slim Intirimtlonal Jiulousy alimt 
would wreik It Thi widely used English language 
whhh might be favor d on mount of Its slinpli gram 
m ir would Ik little suit iltli In view of Hs ixtnmily 
illlfl nil ptununilallon I tile i ml niciptnnu Him 
Ion mu lie cx|ieitid onlv In llu ease of a laiiguugo 
built ii| on posseHsloiiH inmtiion to all tlmse nations 
for whom (hi gtntral InngmiR, Is Intindid Hire tin 
objullon will bi marti 8o you mmu an aitldilal 
linguagt that 1 b i Utopian plan' IIow ran anyboly 
think of artlfktnlly ptoduilng a language which N a 
kind of oigiuitsin cnpnhle of spontaneous developm nt 
mill toiitluucd life' Yon might JUBt as well propow to 
aitlflilnllv mate a living horse It Is true we can 
not make a living horse but we can make an auto 
mobile tapabli of taking tin horse s place under ter 
lulu conditions and tvm surpassing H In iffliltnty 
Ju t as the automobile did not become of practical Im 
pentatu until countless ixp< rime nts had been made 
so tin idm of an artllldal Intiroatlonal auxiliary lan 
guagi wblih todav tun look bat « upon an evolution 
lasting Himi cinturles did not at first, ylold any pnei 
I li u! t mulls 

lln Hist universal language to find actual use wss 
•mIiI vei s Volapuk This llngulstte experiment <ar 
■ ltd out with admirable thoroughness Is Indeed very 
InstruiHvc and Important and very Intcri sting are the 
lonrluvluns as to theory and practice of the Inter 
nut Iona I lnngungi which may he drawn from the 
giowth and" the early decline of the Volapfik move¬ 
ment Vet this decline showed very clearly that in 
such things also experience-Is the only true taachsr 


llu fate of Vuluptlk wus sealed when Us adherents 
In isst vent und thi txpeilmcnt of c alllug a lougriss 
at which Volapdk was to lx spoken Although a tow 
Volapuklsts actually sue c 11 dtd in speaking this lan 
guage tho attempt allowed with irucl clearness that 
the goal lould not be »<ached with this system 

Almost simultaneously with tho Invention of Vola 
pllk tho KusMlan physician Or /amenhof published 
lila system under the pseudonym of Doktoro Espe r 
auto Hut as Esperanto appeared just while Volapdk 
was at high tide. It did not e reate any Imprtwelon at 
first In Frutiti It found a re alone ilmmplon Is tho 
Marquis di Beaufronf to whom thu Esperanto move 
mint owes Its greatness 

/nnitnhofs eontributlon la to be highly esteemed 
Hinie at a timi when the question of the best con 
Btruetlon of in International language had not even 
been seriously raised he Bucindtd in building up one 
that In many impacts surpasse<1 the attempts made 
pievlously anil In pruetlml use proved a suitable 
nieaus fur Inti rnullonnl Intercourse Still Esperanto 
needed Imptovcme nt In various dirt* Hons The Eapor 
nnto rharactera an partly Ulstlngubched by a i Ireum 
flex which Is a diawbaek In writing and printing 
Uesldm the ordinary parts of speeeh whleh have theli 
rhaiacterlstle teimlnatlons or suffixes Zamonhof cm 
ploys a new one Invented by him, the limits of this 
class of words, which comprises some adverbs and 
pi epositions but not all of them arcs not dear by any 
means Many words taken from well known languages 
are mutllHtid The paucity of roots is to great as to 
lead to word formations the meaning of which cannot 
In guessed nBdlly 

The Esperanto language thus cannot as yet be con 
aldored the solution of the problem The Intelligent 
leaders of the movement are fully aware of thla par 
tieulatly M dp Bcaufront as a champion of tho reform 
which tho Inventor Dr Zamenhof himself has approved 
In very material polnta The proposed improvements 
ate, however rijectod by tho so-dulled fundamontlst 
liarty, In league with a few large publishing houses 
who are defending their business interests These 
companies have a monopoly of the rather Important 
trade tn Esperanto publications, by reason of the fact 
that Esperanto contains no less than six characters 
specially Invented for it, which are not fonnd In any 
ordinary printing establishment They have therefore, 
as It were declared holy and Infallible tbe grammar 
published by Faraenhof under the name of "Funda 
monto do Esperanto” and the reader and the dictionary 
Issued In connection therewith and even go so far as 
to venerate as "correct 1 and classical Esperanto the 
Infractions of Dr 7amenhof s own rules some rather 
bad errors of grammar, and even the misprints found 
In said books 

Under the circumstances no progress can be ex 
pected from Esperanto and it is therefore encoura* 
lng to bear that a plan has Jnst been published for 
the creation of a world language based on Bspennto 
but avoiding Its defocts This plan Is tbe result of 
many years’ work by an associ a ti on of tbs most com¬ 
petent linguistic scholars, the "DeMgstlon poor I’odop- 
tlon d'une longue auxillolre tnternatlODSle," famed In 
connection with the IntenutUoafr Bxp o stttoa held In 
Parte 1900 

Tbe international character of the language pro- 
poeed by the dt legation Is shown heat by the fojtow- 


lug BtulisMiH compiled by Couturat He counted the 
toots unployid In the first dictionary ot thi mw lan 
guagi ( i total of r > 379) anil found the tot low tug num 
hers among tin words or present day languages 
French, 4 S8P, that Is, VI per cent 
Italian 4 454, that is, 83 pci cent 
Hpanish, 4 237, that Is, 79 per cent 
English 4 319, that Is, 79 per cent 
Herman 3 302, that Is 61 per cent 
lliiaslan 2 821 that la 53 per lint 
The grammar or the new lauguoM loinplles abso¬ 
lute lv with the chief nqulrtmrnt of an inti rnailonal 
languagt system perfect ngulailty In this Dew lan 
guage Hum am iules which may be printed on one 
page easily, and no exceptions If yon know the eon 
jugatlon of one verb, you know that of all others, 
and so on 

The result la a language which may bo mastered 
readily by anybody and which has this advantage over 
other artificial languages that It Is bused on rational 
scientific technical principles aud therefore Is not ex 
posed to the danger of being supplanted by the ere 
atlon of a still better and materially different lan 
guage Of course details may be Improvid hire and 
there hut the foundation seems at cun and thi tom 
mon auxiliary language of men cannot assume an ap 
piarance differing very much from the newly-created 
Int< rnadona llnguo or by Its contracted name Inter 
lingo or still shorter, using chiefly the initials Ilo 
Whoever wishes to learn more about the nature of 
Ilo will find information tn the Interesting pamphlet 
World Language and Science,” published at Jena 
1809 by Ctustav Fischer and written by five well 
known professors and committee members of tbe dele 
gat ion L Couturat of Paris, O Jespersen of ('open 
hagen R Lorens of Zurich W Ostwald of Oross- 
Bothen and L Pfaundler of Gras. 

A specimen will ahow better than long explanations 
that the new world language Is not an unpronounce 
able, artificial production, but a euphonious language 
which lends Itself to easy and fluent treatment 
Llhrsl KnglUb translation L Couturat a translation from 
from the (liman original of tbs German original Into 

a pa wage from Compere Llnguo tntenweiona di la 

Grlwhtaehu Draber Sod Delogttaro (Ilo) 
volume, Sod toMcm. page Vivo ed Agado dl Botafrtai 
SCI Tadpole 1008 
goerstre Ltts and Asttvtty. 

Clear, oool beads of om- Klara, malvarma kapi 
slderable strength bare ex- dl suflcaata forteeo ex 
istod In all centuries, and 1st is en omna yarocntl ed 
also of warn hearts there sake de remit kordyl ns 
did not often reign a sens!- otto regale aeatebla msn- 
ble want Bqt a warn ko Bed rerma kordyo 
heart beneath a oool bead, sub malvarma kapo to 
that to a rare eombtna- seas rare untono, e la max 
tlon and tbe rarest of aB rua de omnl fonomenl 
phenomena la a heart seas kordyo toboraata per 
working with unusual extraonSnara forteeo, qua 
might which ness fta usea aa tats imputoovo a 
whole tapntotre power to kawwmr malvarma la 
keep tho bead eao l eon. kapo—kompareUa a mw 
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THE PROPHECY OF FRANCIS BACON. 1560-1910/ 


A PIONEER IN NEW FIELDS OF INTELLECTUAL ENTERPRISE. 

BY PROF. RALPH BARTON PERRY. HARVARD UNIVERSITY. 


I Bacon and rtf Spirit of DUt nv< ry —There art 
several ways la which the Important*) of a philueeopher 
may be estimated He may be regarded aa an ex 
ponent of hts times, that la as a representation in 
which the manifold tendencies of an age are fucallxed 
and Idealised Or he may be regard* d as the author 
of a panorama of existence of a world vltw or ays 
tern which while it may be superseded will always 
retain enough of logical and Imaginative coherence to 
make it typical and classic Or the philosopher like 
pthfi Mfivanta of mankind may be Judged according 
to the degree In which ho has been confirmed by pos 
t« rlty Judged by this last standard the great phll 
osopher will be the philosopher who whilp ht may 
like ilacon have been born three hundred and fifty 
ytaia ago la novirtlnhas modtrn In th* sense that he 
la Identified with Impoitant Ideas which aic now gen 
unity held to bo true This brief summary alma to 
present (he Bacon that Is living to-dav In our common 
opinion in out expert knowledge and In our dominant 
ideals 

Any one who considers Baion In relation to Euro¬ 
pean (lvllfratton of the modem pctloel must be* im 
pressed with the degree to wliieli he represents Its 
progressive ideas Those eharaiterlslles of the six 
(unth and seventeenth eetiturles which are most 
marked In Baion are the fharaeteilstlea In which they 
anticipate later centuries it Is possible for our tin 
mediate purposes to reduee these etiiiiaeti rlattca to 
om The disposition namely to look for a better 
menl of human life from the advancement of knowl 
edge Advancement of knowledge doe*s not here 
nuan Hu education of the Individual but the winning 
of new tinths by the race and for the good of the ran 
Wi may call hla the spirit of discovery where dls 
touts Is used both In the theoretical and in the 
practical sc use Bacon himself was not a discoverer 
of mw scientific truths but the discoverer of the art 
uf dlmovtiy As he expressed It he rang the bell 
tint eall*d the other wits together While It Is doubt 
less Inaccurate to attribute so general an Idea to any 
Individual Authorship Bacon waa Its greatest prophet 
Hls militant literary gifts his Imagination his gan 
rultit temperament hla breadth of view and his nntlvo 
regard for utitlty the very qualities that helped to 
unfit him for exact research made him the most lm 
portnnt modi im through which thu Idea of discovciy 
ot of lute lie ctunl conquest has gradually become the 
hope* of mankind 

II /*< Baconian B> form —This Idea was defined by 
I hi ott hugely In opposition to what he believed to b*v 
the blindness and errors of his own and earlier times 
Philosophical literature nowhere elae contains to acute 
and so comprehensive an examination of mans Intel 
lectual bad habits Bacon a criticisms may convent 
ently bo brought together under four heads 

First he defined the persistent error of anthiopo 
morphitn It Is customary for man to fashion things 
a/tet himself Be Is deceived by what Bacon call* 
the Idols of the tribe or the prejudices character 
lstle of human nature In general and by the Idols 
of the den or the prejudices peculiar to the Individual 
But If he Is to view nature as it Is be must effaco 
himself 

Second he found the thought of his own time to 
suffer peculiarly from cOHvcnttonaNty It waa custom 
gry for men to accept what was current and supported 
by general opinion There are two Important means 
through which arbitrary or ungrounded Ideas are 
foisted upon belief’ language which gives rise to 
what Bacon calls the “Idols of the marketplace’ and 
established systems or theories which have the stage, 
and wtaltb give rise to what Bacon calls the Idols of 
the theatre ” In the Interests of truth ft Is necessary 
to guard against the suggestive power of words which 
are often obscure or even meaningless and against 
tht Inertia of doctrines that have acquired repute and 
prestige 

Third it was customary In Bacon’s time to a degree 
that hi scarcely Intelligible to-day to assent to theories 
of nature oo grounds of authority, ecclesiastical or 
polltleal Bacon in among the first to formulate the 
principle of tolerance, according to which there Is hope 
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Idea that dominated the re vlval of lottcre He detected 
the dangt rous fallacy which hoc) arise n with the m w 
study of the ancient languages and literatures Ills 
torlcal retrospect Inverts the Intellectual values of tho 
race The wisdom of the ancients i& but the tolly 
of youth— Antujuitai tniruli juvintu* mundi The hope 
of knowledge lies nut In a return to childhood but In 
a maturity yet to come 

III Th< Batonian Kurtxy—As a pioneer In a new 
intellectual enterprise It fell to Bacon to draw a rude 
map ot the settled domain and bolder wilderness of 
knowledge It lb lmposhtble here to enter Into the 
merits and demerits of hla classification of the science a 
Moat interesting to us of the present Is Ills ixpllelt 
provision for what Is now known aa applied sc knee 
But there can be no doubt of the service which Baton 
rendered In making sueh a classification at all To 
Bacon modern SLlenct Ih largely Indebted for the sense 
of bolldartty (hat obtains among all special investlga 
tois lie was In a nnasurc at least respon»'bIi for 
the organization of the Royal Society in l onclon and 
of similar societies on the ( outlnent Ho inspired the 
colicitt\e aelenllfic movement of the Cncyetopadlsts 
iirel directly nr Indirectly the aystc mutlsatlon of 
seletue made by ( omte Spencer and others The prtb 
ent idea then that the sevc ini ae It nets are the mum 
bene of one body nnd that those who Bervr them are 
re retag In one army to achieve the conquest of the 
unknown is an idea to which Baton testified ekarly 
and effectually 

IV Tht Batonian M thtitl— But Bacon dtd not 
merely point out the premised land and exhort m n 
to discovery ht organized a plan of eampelgn Then 
Is an opinion to tlu effect that while Bacon was eu 
lightened in Ills genual Ideas he was benighted la his 
particular ldean Tills opinion Is entirely unjust 
Baton docs make nnny of the mistakes curient In 
hlB time and hee deliberately makes many loose state 
mints In hope that they may prove suggestive and 
stimulating Furthermore he necessarily uses ternm 
sueh as form which because they were borrowed 
from Greek and medieval thought suggest to our 
minds something pre scientific and obsolete* But this 
very turn as actually omployed by Baeon Is the clem 
ent approximation In hla time to the modern eoneep 
tlon of (sum os employed In such seknees aa moleeulur 
physics aud chemistry Furthermore and be it said 
to his gieat Hnd enduring credit ho was the great 
syste matlxt r and popularlier of experimental method 
the Ine omplete in as of the Baconian method Is the In 
complete ness of the experimental method Although 
he did not by auy means Ignore It It is true that Baum 
did not adequately realise the Importance of the quanti 
tatlve or mathematical formulation of scientific lews 
But this fact In no wise affixts the rorreetneas or his 
statement of the experimental method The Baconian 
plan of research avoiding technicalities may bi said 
to eoutaln four Impoitant Ideas all of which huvt 
been approved and employed In subsequent selmtlfle 
procedure 

His first and fundamental Idea la that of obmria 
tion Baron never weeerles of reminding us that thu 
mind must be brought Into direct contact with things 
In the study of nature we may ace he believes by the 
'ray direct To avoid verballam dogmatism or am 
blgulty It Is necessary that the mind should bi open 
to the facts and that it should follow their leading 
* We can only conquer nature by first obeying her 
But Baron understood tbu traitleisnesa of desultory ob¬ 
servation For purposes of explanation all facta are 
not equally significant 

He&co, secondly he was led to deflss rertaln methods 
or coaotw of Indue (ton It was Bacon who first e ailed 
attention to the Importance of glaring* or striking ’ 
instances In which the phenomenon under (nvestfga 
tioo Is thrown into rellof, parallel” instances which 
permit of the argument from analogy, and ’crucial' 
Instances which serve as tests of contrary hypotheses 
From Baron Mill derived the methods to which he 
gave such prominence In his Logic the methods 
namely of "agreement, ’ ‘difference” and 'concomitant 
variation ” By means of these methods ft Is possible 
to ■ Ingle out f^om among tho circumstance* attending 
or preceding the phenomenon to be explained, that 
which la Its probable ranae That which Is preaent 
when tba phenomenon la preaent, which ts absent when 
the phenomenon la absent, and which show* like quan 
Utarirs chans*-, may bo assumed to be connected with 
phaacmeoofl, and to point the way to Its explans 
turn. 

Bat, thirdly, H Is tu w w i *> suwHmont obsorv* 


tinn uf the natural enurs* ot < ve nts with aitffieial 
iftinmtnt* Nature like imn will n veal lie i se e it ts 
only when pul ( the leu lure Ihteem was a luuaihtiiii 
advocate of the tiret hand manipulation of natural bod 
its He saw this to lg the only method of study which 
Afforded any prospect of laying hare tlu more subtle 
physical phenomena nm has he at light and the trins 
mutation of substane e h The litu <lc vilopim lit of phy 
slew nnd ilnmlstiv not only cunlit tmd thin Jiulgme ut 
but In HtMtal Hlgiml e ibis fulfilled definite pre die (tons 
whlih Baton based on it 

Fourthly Baton retommendcxl the tomparaltt and 
hlUott al method lie was on of the Hist to appro I 
ate tho Importance of studying hII pin uonu na th it dc 
vilop in different stages of the Ir development In the 
particular (one «f uimtomy li tailed ntlinllon to the 
Importance of studying the stiueluie of oigxus tu tin Ir 
simpler forniH uid using the results oh a key tu the 
oomph x forms 

V Iht Ba oman Piatimntiim —Baeon s (Xtraoicll 
nary modernism uppe us mil only In Ids definition of 
sound and fruitful methods or seliiiltlh study hut iIho 
In Ills e on< ept Ion of I he illation ot hi lino to ilvlllzi 
tlon And In nothing Ih lie so iimdeiu sh in tills He 
asserted Mint the hope ot nnti lay In his adviming 
knowledge and eontrol of naturi This Idea Is on 
douhtedly a pie scut eeiiumoiiplai e but the it an I w 
philosophers tlmt untieIpale lit loinrnoiiplaees of min 
kind by this e einturles ind a half But the idea ts 
too fundamental ptopilly to tie enlle I e e ommonplae e 
It Is the most fiultful idea In modern life th multi 
presupposition or progress Union bought to promote 
learning for the sake of power That rills Is essentially 
a modem Idea will Im ii| pan nt to any om who will 
Htudy the motives limit riving e irller ihiIcmIs of Pure 
is an e (vlllsiitlon Tlu am lent woild hid its critical 
and Its dogmatic Idea of piogiiss The I or in* r was 
tint of national or rmlal (ihuumll/emi nt the conquest 
of terrltoiy and political ennliol The luttei eontrtb 
uted by tho genius of One ie was the human latte Idi i 
of tin Intensive cultivation and refinement ol human 
nnlure These anrlint Ideas wen susperstded by 
(hristltn sum inaturalism whleh referred mans hu|s 
of salvation to another woild vide h might he won by 
the* repudiation of this As ( hi 1st Ian Luinpe la I aim 
secularized there developed the tluoeiath Idea of a 
fixed system In whith all ham in activities should Is 
limited and controlled by religious authority Finally 
ns a riaction against the established orde 1 then ap 
ptmed the idea of th* Renaissance an enthusiasm for 
antiquity and desire to nvirse the coume of hlstoty 
Ih* modern Idea though it botrows something from 
all of these* Ideas Is fundamentally iHffcient It Is 
speaks a solidarity of mankind in the cntciprlse of life 
uud In this manifests Its Christianity and it derives 
from ixtganlam a nspcct fur human capttitiles and a 
confide me In man s power to win tile good Tor hlmse If 
Hut these motives nn so unite el In the modern spirit 
as to produee* something gcnuln Iv tu w The good Is 
to be won bv tht race and foi the net it lies In tin 
future and tan result only from prolonged and eol 
lecttve endeavor and the power to mhhv* It Iks in 
the progressive knowledge and control at nature This 
Is the Baconian Idea The Incentive to knowledge lies 
In Its application to life Foi fieilta and Inventions 
are as it were sponsors und surett s for the tiuth of 
philosophies Therefore* Baeon would hive nun of 
learning begin and end their study with the facts of 
their present environment For our road does not 
lie on a level but ascends and descends first ascend 
ing to axioms then descending to works In the last 
port of the N* w Atlantis then Is s remarkable de w iIp 
tlon of the riches of Solomons House I he great mu 
seum and laboratory the treasure house and workshop 
which was "tho lantern of this kingdom The words 
with which the father of Solomons House receive* his 
visitors are a terse and eloquent summary of that 
which Francis Bacon prophesied and whleh posterity 
has steadily achieved The ond of our foundation Is 
(be knowledge of cause* and socrct motions of things 
and the enlarging of the bounds of human empire to 
tho effecting of all things possible ' 


Zsdta robber under tensile stress contract* strongly 
wben Its temperature is raised Work is done bv its 
contraction at the expense of the energy of the host 
Hence, according to Prof 8 P Thompson It would 
be possible to construct a thermal engine in whleh 
the working substance la India rubber instead of 
•team or hot air, and operating by contraction, in 
stead of s x pa n s lo o, of the working subatenoo 
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PROFILE puppet-show; 

HOW IT CAN BE MADE AND USED. 

BY A ROZL 


Thk making of the flguree etc In a profile marlon 
otto show differ* cotialderably from thi n gular marlon 
otti putpctahow the latter consisting <f well-con 
Strutted dolls carefully made and full of mechaulam 
dressed in silk and Batin costumes all of which oc¬ 
cupy a long and ardut us time In the making Here 
the author has wtrktd oil a marionette show which 
Should i(Ht but little in u y and much time need 
not bo spr nt In Us conipli tlon Wb< n finished It will 
not only be an piiierialt m ut for the drawlt g room 
but ts equally sultabl for the garden under the 
shadow of somt leafy ti i and when well manipulated 
(a pretty lasy matt r with i roflle flgurui) a most en 
joyablc aid mirth |iov king show When In the gar 
den pin < th stand mo that the huu do«a nit shim on 
thi iron nlum Trent an 1 i latform 
The drawings illustrating tl Is artl le are made so 
clear that the young mt I ml< and showman will find 
no diflliulty In proc ding with his work without hesi 
tatlon Tb flgm s must b made of cardboard olored 
and tinsel d lie tonsiru tlon of whlth will be given 
latiron Kltsl we will ntak tl sbiw or fit up Fig 
1 shows the [ rostt nlum front with the curtain up 
and icaly for the p rfoimame to commence The cur 
talned fiont here scon aho ild be made all In one piece 
suspended from the top by a bamboo pole The res 
son for Its being In ouc i lece is portability In sotting 
up and packing away Tho op nlng iliowlng th scene 
may bt of any measurement dcslr d at ordtng to the 
al/( and iroportlons of the flgur s hut a 2 foot 6 
Inch opening will bn found In mewt cases sufficiently 
largi and the height In tenter where th« ball fringe 
Im setii 1 foot 8 Inches the curtain on either side 
about 18 Indus In width The diplh of turtaln from 
tho platform to floor must be d Itrinimd by the height 
of the hairs upon whlth tht strutture rtsts the same 
applies to the turtaln alovt the prostmlum opining 
Thi dtith must bt cal ulaltd by the h lght of the 
marionettt manipulator who must bo completely 
nhleldtd when standing on a chali or a box working 
tho figures over the top of scenery 


preferenoe should be made of some dark material— 
an Inexpensive stuff such as tan be purchased at most 
llnendrapers shops—say a cheap cretonne The cur 
tain must be made with a hem along the top to admit 
of a small bamboo rod being i eased through A (see 
Pig 2) 

The fit up must now bt constructed The platform 
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Fiq 8 —MLIHOD Or ARTIFICIAL 
ILLUMINATION 

Is a single plank of deal V4 Inch thick 9 Inches In 
width and 4 feet In length The proacenlum opening 
being 2 feet 6 Inches It will bo found that about 9 
inches extend at either end as shown at B This la 
useful to stand the randies on which are to lllumln 
ate the stage also to fix the uprights O on that sup¬ 
port the drapery the curtain D and also the scene B 
The uprights C will be found strong enough If made 
from deal battens 1% Inches square 
Four uprights or posts are required—two for the 
front and two for supporting the scena A The height 
of lho posts for curtains must be determined by the 
hi lght of rurtaln as already suggested The posts are 
kept In their places by screwing on to each piece an 
Iron angle piece F and then held firmly la their places 


blind lath glued of tacked on to It so that it hangs flat 
and taut It will be seen In the Illustration that the 
blind is on a roller which has a metal pin of sufficient 
length at each end which Is held In its place aa shown 
at O A single cord running round the roller allows 
It to be raised or lowered for the performance When 
the curtain la raised a blind lath Is to be attached to 
the lower part of the blind which will make It hang 
level and fiat on the platform when it descends The 
cord Is tied on a hook fixed Into platform at B Tho 
fit up ir properly made will be found ao light and man¬ 
ageable that the whole structure can rest upon tWo 
chairs as shown A double cord X secured by a flat 
beaded nail and tied to the le«i of the chairs will 
make all secure and firm A third chair for the man 
lpulator to stand upon when working the figures Is 
placed in the center Of course chairs need not to be 
used as boxes of a suitable height will serve equally 
well but chairs are here suggested a* giving about 
thp right height so that the view of the spectators 
whither sitting or standing shall have the right point 
of sight 

In the event of a garden party performance a oouple 
of wooden stakes driven Into the ground for the cord 
X to be fastened to will make It more secure In case 
there may be a slight breexe No artificial light will 
be required for the garden performance unless It taken 
place at night As an Ulumlnant for the show at 
night three i an dies at each aide of the proscenium, 
aa seen in Fig 2 will be found sufficient Cut a piece 
of wood about 1 inch thick (see Fig 1) S inches wide 
In front at A and 4% Inches at the back the sides to 
be 2% Inches Then twelve small Frenth nails should 
be carefully driven Into the above wooden base—four 
for the recaption of each candle Next procure a piece 
of tin about 7 inches in height and bend It as B 
This most fit around the back and sides and be held 
In its place by the aid or stout tin tacks Next cut 
a strip of tin 114 Inches wide and secure it along 
the front at A and around the aides as shown by the 
dotted lines with tacks Then the Illumination Is 
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The platform or stagi may be itainted a medium 
toned greii 

for j rtf ut e Tht seen may be {tainted In water- 
tolors on sto it cartrldg paper In distemper on calico 
or oil palnl d on Atnirltan cloth—this btlng the 
strongest A m «ne shoul 1 11 drawn and painted stml 
lar to the on shown with floral archts ete the 
sky or when Ihe sky should be to be painted a dead 
hla k this and the koneial d sign tending to hide 
threads w hich support the puppets The curtain by 
'fcagUmluehsal# ud World of 



ready It mast ben be ofeeerved that tbs object o< th* 


(to bo continued.) 


by being tightly fixed on to the platform with a 

r covered with green baite—the latter thumbacrew Thus the whole can be put together and narrow slip of tin la to prevent any overflow of 
easily taken to pieces for portability pad pocked into 
a small space Should the paste be found not tuf 
fldently rigid With one angle-iron, use twe—one on 
each side On the top of each post, drive In a long 
•crew with a small head Them support the curtain 
pole the latter having botec drilled through It or burnt 
with a hot iron rod The tame proceeding s erve# tor 
the roller which is fixed to the top of the M*e 
The tower part ot the we* must h 


LeoaMflet* «ftfl Ch. OriAfh's experiment* so the 
oemen tattoo of ttofl ttf pure earheo show the* to u 
oemeototto* t* p*to*ttoos are takaa to p re n fl at <*» 
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NEW ELECTRICAL AND PHYSICAL APPARATUS.* 


INGENIOUS APPLICATIONS OF NEW AND OLD PRINCIPLES. 


A mew B O M TBCT TURK or ISTEHSE AOTtOW 
A font of Roentgen tube which exerts an unusually 
intense action has been Invented by Setts. In all 
Roentgen tubes (Fig 1) the cathode rays which are 
discharged by the cathode with very gnat velocity 
impinge upon a metal plate called the anticathode, 



Fig 1 —Ordinary Roentgen Tuba, 

when they cause molecular shocks which give rieo to 
the short and Irregular pulsations In the ether which 
(onstltute the Roentgen or Xrsys In the ordinary 
Roentgen tube the antlcmthode which emits these 
rays la entirely Inside the glass tube and consequently 
ns their Intensity diminishes In proportion to the In 
verse square of the distance from the source the 
strongest part of their fit Id of action Is inaccessible 
In Belts s apparatus (Fig 2) the antirathode forms 
part of the wall of the tube and Is not Inclosed In 
glass and the rays employed are those which pass 
through the anticatbode and are emitted by Its ex 
teraal surfaoe Hence In order to give the anti 
cathode great permeability combined with great null 
sting power It is composed of three layers of different 
metals aluminium on the inside copper In the mid 
die and platinum on the outside It Is kept cool by 
contact with an annular vessel of water to which 



radiating plates of lead are attached The apparatus 
is designed less for penetration than for the ooncen 
tration of very Intense radiation on n small area 
a mew euctkic evtaurr miter. 

When a solution of a salt of stiver la decorapoeed 
by an electric current the quantity of silver deposited 
on the cathode (Fig 1) Is proportional to the strength 
of the current and the duration of lta flow The same 
law appllea to the electrolyata of solutions of other 
metals the quantity of metal deposited by a given 
current In n given time being the same for all salts 
of the same metal but different for different metals 
For example a current of 1 ampere deposits each sec 
ond 0 001 118 gramme (about 1/00 grain) of sliver or 
0 000 388 gramme (about 1/300 grain) of copper 

Numerous instruments based on this principle have 
been devised for the measurement of the amount of 



Fig I —Electrolytic OelL 


current or of electric energy furnished to consumers 
The Btla current meter made by the Schott company 
of Jena Oermany la oua of this class which lays 
especial claim to reliability and certainty of opera¬ 
tion. Tha electrolytic cell (Fig 8) la a closed Haas 
vbaosl of peculiar form which is divided Into a large 



reservoir of mercury The mercury and the solution 
of iodide of mercury are In contact through the inter 
stioes between the glass rods but capillary action pre 
vents the mercury from flowing between the rods and 
down Into the lower compartment The mercury 



Fig a —The Rtla Current Meter (Vertical Ruction of 
Cell and Diagram of ConneetiouH ) 

servos as the anode of the electrolytic cell The ca 
thode Is a thin plate of Iridium which la suspended 
In the iodide solution In the lower compartment While 
the c urrenl flows mercury 1m deposited at the cathode 
and an equal quantity of mercury la dissolved from 
the anode The mercury separated at the cathode 
flows down Into the narrow graduated tube below 
The level of the mercury In this tube therefore Indl 
rates the toU] quantity of electricity that has passed 
through the meter When this tube becomes filled the 



Fig 1 — Fxtern&l Appearance of Meter for II mno 
Bervicc. 


number of ampere hours which corresponds to Its 
total capacity la recorded and the apparatus Is made 
ready for further use by the simple process of tip 
ping It In such a manm r that all the mercury flows 
Into the lateral reservoir 

In order to avoid the necessity of repeating this 
operation at short intervals the meter Is connected 
not with the main circuit hut with a shunt of such 
resistance that only a small and definite proportion ot 
the current flows through the meter In order to keep 
this proportion constant and Independent of variations 
In the temperature and consequently In the resistance 
of the electrolytic cell the shunt resistance la com 
posed of subetances which have an aggregate tempera 
ture coefficient of resistance equal to that of the elec 
trolyte 

In external appearance the small Btla meter de> 
signed for use In private houses closely resembles an 
ordinary thermometer as the small graduated tube la 
the only visible part of the apparatus (Fig 8) This 
meter like alt of lta class can be used only for direct 
and not for alternating currents 
a sew Eucraoscore tith quastz rums aed moo¬ 
se our sr Arnica 

Very great Improvements In the construction of elec 
transfers have been made In the last tsw years One 



Fig. L—Wulff 


w 



Pig 3—Lots 


of the now Instruments Is Wulffs electrometer In 
which the mutual repulsion and displacement of two 
parallel fibers of quarts rendc red conductive by a 
coating of platinum are observed by a microscope 
In the very practical lnatiuraent of I ut* Edelraann 
the repulsion Is exerted between a single quarts fiber 
and one or two fixed metal rods 
The newest t etrometcr the, Invention of Prof 
Wlechort shown a very notable. Improvement In the 
method of reading The electrical part of the appara 
tus consists essentially of two platinised quartz fibers 
which are attached by one end to the lop of a metal 
post having an tnsulatli g base of ambu The fibers 
when not elce trifled point obliquely downwari and 
rest against the Inclined sides or the support hut 
ppon being electrified they spread apart and turn i p 



Fig 8 —Wi chert 1 1 tr uniter Fig 4 - Arrange 
lueut of h iboric ill Wu chc rt hie c trometer 


ward The dlsplocemc nts of both libers are observed 
slimiltanc ously by means of in Ingenious optical de 
vice Before each of the fibers In a lens and a ra¬ 
il ting | rlHm so contrlv d that the linages of the two 
fib*is an brought tog th i In t>)M jhwIUod the 1m 
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ages intersect and tho point of Intersection Is read 
by ni< ans of a vertical seal and a single eye lens 
According to tho else, nnd stllfn ns of the fibers the 
range of the Instrument may be varied from fifty to 
four hundred volts for one hundred seale divisions 
The electrostatic capacity Is ( 8 centimeters 

n Kl IHIC ITT Ol VI AUKS 

Chlarlnl haa discovered that If the base of a Bun 
sen burner Is connected by a platinum win with the 
hot tost part of the flame an electric current of about 
2 millionths of an ampere flows through the wire the 
ends of which show a difference of potential of fully 
1 volt The circuit formed by the burner the flame 



Elen trieity of I liuies 


and the platinum wire exhibits unipolar conductivity 
or allows tbs current to pass In one dirsetlon only 
This circuit may consequently be employed as an 
electric valve or rectifier for alternating currents 


•ome idea of the general use of false teeth may be 
gathered from the statement that 20 000 000 of them 
are exported from America to England every year 
When we consider that probably not raoro than half 
the inhabitants of Great Britain Indulge In the lux 
ury of false teeth no matter how many grinders they 
may have lost those figures would seem to Indicate 
that nearly everyone In England suffers from detective 
or missing teeth As far as observation goes the 
United States Is no hotter off than England In this 
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THE MICROSCOPE AND THE SCIENTIST.* 

SOME APPLICATIONS OF MICROSCOPY TO MODERN SCIENCE. 


1m time Is past when a mnn fin expect to maki 
any real conlr IMutlnn to know bilge bv spreading bin 
ulna rvutloiiR over (Ik whole vast rings of line rnacoplr 
oIiJmIh In these illys In ahidi ih* inlput of nvauh 
on every subject Is mioiiiiouh mid l*> Incicnsing rallur 
than diminishing n nnn in miri llktly to niak. 
progress and d> urn Till work hv liking up u K|Mdal 

lliu nnd gtl king to It Spiuklng Tor (hob who work 

vilh rath i tlun at the nilti»Mt»|i I would advise 
evirvntu who wlshm IiIh woik to h fiiilllul In riSuita 

10 Imw a holihy r t liI h own In milking 11>< hiikris 

tIon I do not mi in tint wt an all to h mnn nmnw 

s|h 1 1 iIIhIh lit lOHt d li nothing hut our own |inr 
titular Hiihjiit S|m i lnll/ulInn In woik and In i 
n< arili dot h not u < mini IIv imnti Hp iliili/utlon In 
knowltdgi or In nit imta I hi great vilui of hilt It a 
dull na mis Is tint hv tilnging Ingt thi i p npl own 
pit d In illflir ill In mi Ilia if woik It iiinblrs one man 
to know whit moth t in hi is ui Mining li a dlffirint 
lliu tin i h) lit omt widinlng Ills outlook and atlinii 
litlng him In his own woik hv ir dining i hinlthy 

11 li It of i miilution 

Mv idvln tin ri fori to tin rnli roue plat would Ih 
H int hi Hhould nlm nl wlili knowlidgi ind diffuse 
Int rista hut hIiouI 1 (ommtiati IiN nillvltlis and 
fiMUH hI h alt ntiou on Mh own | nrtlf uliir |n t liohh) 
au lliul liy iiiaati ring i binntli of mil ill ill knowlidgt 
In iiiuy find Minim if In n ihihUIoii to iidvnn<< It How 
tvn llniltid thi lit Id of study inav In how.iei Inslg 
nidi ant Hit ohJtitH miiv hi pi ir yi t anini thing (in 
always In round wlilih on the mu hand will Ulus 
tiati Honii lni|Kirtuit md fuiidatm nlnl pilmlph i 
nil tin ntliri hand will | tove ulttnmti ly to liavt sonn 
dh««t or Indluit lie t ring on human lift nnd Ha 
Mills lit nu givi two InHtnmiB In eupixirt of (Ida 
statement To tin anuillid prnctbul man It nn> 
mmi a vi rv tilvlil n rupatton to worry about aurh 
thInga na I ouinilnllPia howivu biautHiil their 
hIkIIh may In Vit (him tiny ireaturia living In a 
spline appaiintl\ bo i nude from 0111 own furnish 
Wlllldllllll lllllHt I lit loilM if till IM1WIIH ud activltllB of 
prinilllvi living ninth r nnd Mr I inland linn rirentlv 
din i tul oui nttintlon to thi i murkuble propi rtv 
thiy r x lill.lt of hi li i th g put ho Ini nuiti rinla for 
building up their liousis This is a most Inti tenting 
fait will wmthy of furtlin Mtmly mpeelnllv by ix 
polnuntul methodn for It Indlmtia that tin inoHt 
prlmitlvi nnd fm mli hk living mnttir imwsishch raiul 
th a of n kind whhli wt tirm In higher forma of Ilf. 
Insllncl or Intilllg nu Amhi n nputnthn for bilng 
nn expi rt on h t un nav fleas may provoke a anilh 
fioni Hu imliiHtruitid but In vhw of thi piovul 
i mini it inn iMtwmn Onw and Imiimn disease capo 
elali) pliif in Hum pnltiv Insntx hnn now nsmimid 
vi iv gri it Inipmtinii ih ohji ts of study nnd wi find 
ihtHihd ihsiiiptloiih of thi m In (In lipoita of govern 
nu lit loniinWslous Am lord (iiwi runnik.il In a 
mint apudi wi lommonl) «imk of any viiv trivial 
nnmyunei na a (linlilti but wi know now that In 
uitiln i hi uniBlnni i b a fliahlti niny coat a nun hin 
lift Hm ill wondei thin Hint than have become Im 
poilnnt nhjiila of study to mankind 

TIiIh rimntInn id (leiiB and plHgiu it minds m< that 1 
nm hen not to punih n b i mnn Imt to give an ad 
dress hv mailing to my mind thi subjiit wbbh 1 
propose to dlHeiiSB to night n mu 1> book, of the re 
mniknhle ndvnnrea that haw hem made during the 
list f w unia In our know bilge of human d lama, a 
emmiel liy mleiOHeopic punalt n IIiIh Ih a subject 
wlilili has now grown to muh n 1 preipurlloiiR Hint I 
niimt confliu imsi If of lucoesltv to n small part of It 
name I) the (Intense h roiiBid hv Protore* v As i xnm 
I li b 1 Him 11 dial more ispeelallv with nmlnrln sleep 
mg ah km s and yi llow fi vi r 

Miitar In is i ill hi os whhli w is will known to th 
nm ieills nml Ih silll ven rlfi In ninny parta of Tu 
r pi II npianin to Imve been irevahnt foimirly In 
tin rm illstth tn of 1 uglund hut to hnvi dhd out 
Hi ii Horn Home une\|lnlmd reason It Is istlmated 
I v I inf Hon ild Uomh to nuw from a qiinrtcr lo half 
tt tmnl illseaHi In ih. tiphs It otmra under at 
1 iNt Him forms known mninionly as teitlnn quar 
tm Hnd pernhlous ninlnila inih of Hum easily dla 
tlngiilHhihli cllnlcnllv anil due to illstlmt spectra of 
tin | nuiHlti dlffi ring from nm another In morphev 
loglenl ehnrnitira hut fdmltir In thi giniral fmturta 
if tin Ir Hfi i )i Ie 

Until romp iratlvely i ent times nothing whatever 
w m known of the nature ef nnlartn or the manner In 
whhli It was aiqulrid It was generally believed that 
H wan dm to a poison nm mlnsnia which arose from 
Nwani|ia and marshes a notion eonvey>d In the name 
nmlnrln had itr This miasma theoiv la very 
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prevalent In literature for Instance In sueh a work 
nu Dukenss Martin (hii/rlewlt where the nnfor 
tuiinle setthrs In Min an supposed to contract fever 
bv bnathlng the exhalations of the swamp* 

Th* Hih ntlfli study of mnlarla iuay be dated from 
1SR0 whin th* pnratlto was discovered In th* blood of 
f*v«r pitlmts by Envoi nn then a military surgion In 
Algltra 1 iveinn examined the blood rolcrosiopltally 
and observe d the ptlnclpal phases of the parasite It 
waa howi ver some yens befoie Lnverana paroslti 
was an eiilid hs the eause of rnalaila though 11 ultl 
nmtilv obtained universal recognition Rve n then It 
ntnnlmd a mysti ry how thi ivaraslte got Into tin 
lloeiel md nmny still hi Id to the inmaina theory It 
waa Rupimsi d by some thut thi paraxlti pasatd nut of 
the body and produced cysts or njuireH wblih louhl tie 
disseminated hv the wind just as the cysts of many 
Infusoila art known lo he ran led hy neilul euuents 
md that by inluiling Huso nil home gi rms the dlsnse 
w is oequlml Others sought foi the source of the 
Inf««tlou In thi i onUimlnatlun of drinking water 

It lemained feu a countiymiin of ouin to dtsinver the 
tiu. nuthod of Infietlon Piof Ronald Ross then In 
tlu Indian Midicnl Service experimented first with 
the veiy slnillnr malarial parasites of birds and found 
that th Infection was tnkrn from one blid to annthet 
by moseiuItCMH of tlu giniiR Culex Similar expui 
tinnts on human rnalaila give at first negative results 
until It was discovered that the necessary Intermedlati 
boat of human milatla was a mosquito belonging to 
nulle a different genus Anopheles Thine experl 
muits wire ennflrmid by ninny invistlgator* in all 
part* of the world and led to results which may be 
stated In two propositions one posltlvi on* negatlv* 
first in mining thut hy a innlnrtal Infietlon Is meant 
a mw Infection not a i elapse in n person previously 
Infee Ie d 

(I) Malaria can be and Is conveyed from slrk to 
lieallhy pi isons by the agency of mosquitoes 

(-> Mnlatial Inf*itlon Ir not known to take plan 
by any other nu thod 

1 \|h rltin nts furthir should as I have mentioned 
alt* 0> the v*r> renmikaMI fact that avian rnalaila 
ran only be transmitsd hy enllelne mosquitoes nnd 
human mnlntla only by anoplieline If human blood 
containing th* parasite be taken up by a rutex the 
painslte cannot develop hut Is digested up along with 
Ih* blood Thi sium thing happi ns to the parasite of 
avian nmlnla whin taken up by an Anophtles 

Following on Hi si ixisrlmenfal dlseoviiliB thi 
divilopnunt of thi imrnall* was studied mluo 
Biiiplially in ill countilcs hy a gnat numhir of ob 
«-*ivire anting whom wi may mintlon psiierlally 
Ornssl In Hilly uml Sihaudlnn In On many Hy their 
tnnihlned Iilxirs tlu lomphte llfehlstoiv of the para 
alti has Non worked out In the gri ntest detail re 
vi tiling one of the most ruminating chapters In 
natural history 

(An nnount was thin glvi n of the development of 
the malarial parasite lllustratid by a diagram ) 

My second i xnmplo sleeping nleknesn Is also n 
disease that lias been long known though without 
attracting until leiently so much nttentlon as 
malirla It was (list observed In thi West Indlis in 
negro slaves Imported Trom the west coast of Afrlm 
the region In whlih It appears to be endemic It was 
observed that the m gnu s suffering from It were not 
Infectious and that the disease did not spread to 
others—a fact easily explained by what Is now known 
about the transmission of aleiplng sickness namely 
that It Is efficted by flies of the genus Glossitis com 
monlv known as tsetse flies, whirh are confined at tho 
prist nt time to the Afrlian continent 

Of rennt years this previously obsture disease has 
fnreed Itself on the public attontlon by it* having 
upland from Its native haunts on the west of Africa 
nnd Invaded legions previously free from its presence 
In our protectorate of Uganda In particular It has 
mused terrlbli mortality completely extirpating the 
natives In some parts and numbering also many 
Kuroprans among Its victims 1 do not propose here 
to enter Into the distressing symptoms of this deadly 
disease but only to doal with what may be termed Its 
natural history 

Before it Is possible to understand clearly the nature 
of sleeping sickness It Is necessary to say a few words 
about similar diseases In animals tt was weQ known 
to all Afrlian travelers from tha time of Livingstone 
that domestic animals especially cattle, horses, and 
dogs were liable In Africa to a peculiar fatal disease 
known as nagana caused by the bite of bloodsucking 
flies of the genus Gkwalna the tactse-flles of which 
the re ere sev« ral species abundant In various parts of 
Aft lea Tt was supposed that the fly produced and 
Injected a virus which caused the disease 


The nature of nagana was first made clear by Sir 
Dai Id Hrure who found that the cause of the disease 
was ihi pitiunce in the blood of a minute flagcllat or 
trvpanonome since named Ttppanonirma bruoii and 
Hint thi tsetse-fly did not gin*rate the parasite but 
was nu rely the unwitting agent in transmitting It 
fiom infected to htalthy animals 

“Whi n the i pldeinlt of sleeping Btcknesa broke out In 
I gaiida the Hn>a! Society at the request of the gov 
era men t appointed a commission to investigate it and 
Sir David Hmup was sent out as a number of the 
lommtsslon A trypanosome waa found hy Castellan! 
In thi ceribro spinal fluid of sleeping alekness patients 
and It was shown by ltrun and his assistants that 
this trypanosome was the muse of the disease' nnd 
that It waa transmitted fiom sick (o healthy persona 
by the hlte of the loral si>eeim of tsetse fly ftloiuna 
palpalli It waa proved by subsequent researches that 
tho tiypanoaonu musing sleeping slikneaa was Idcn 
tlcal with om that had been discovered previously in 
the blood of mgroes in Gambia and named 7 gam 
We am by Dutton In short It was proved that sleep 
lng sickness of man Is a trypanosome disease similar 
to nagana of animals hut producod by a different 
si** c Ic b of trypanosome transmitted by a different 
spi c lea of tsetse fly and running a somewhat different 
courae Whereas Trppanomtma hivtit remains In the 
blood of Its victims until their diath T gamblcnm Is 
found In the hlood In the* early Htages nt the disease 
but spreads probably through th* lymphatic chan 
nets into tho canbrospinal fluid and thLn causes the 
p*rullni nervous symptoms which give th* dimane Its 
name The rapid spread of sleeping Milkman Into 
ri giona wh« re It was previously unknown Is an Indl 
roc t * onsc quence of the oe i upatlon of the Afrli an con 
tinmt by ruropcan Powers Formeily the nativi 
tilbcs were constantly at war with one another nnd a 
negro Diver traveled any great dlstani* from Ida own 
village Now enravana move In every direction and 
doubt less In this wav the disease has bun BprtHii liv 
porters and other natives already Infertid with the 
trypanOHiniie coming Into regions whir** tsetse flies 
abound and there Infictlng tlu flits which In their 
tnrn have disseminated the Infection among the 
previously healthy population 

Although It was piovcd experimentally that thi 
disease Is propagated by tsetse flics tho exnit method 
hy which this la effected has remained hitherto some 
wliat mysterious It waa proved that Iho Infection 
mold be rouvtyud hv whit nmy be termed tlu direct 
iieehnnknl method that Is to ssv If a fly has sucked 
recently the blood of an Inketul [h rHon its probooe It 
may contain living trypinosomes and If It Inserts Its 
i roboscls Imim dial* I) or a shoit time afterward 
Into the skin of ii lieslthy person It may conviv tlu 
Infection simply by means of Its contaminated pro 
bosels Kxperlmcnta showed that Infection In this 
dli eel manner only took plate up to forty eight hours 
aftir the fly had fed on the Ink (ted subject and all 
attempts to obtain infection with flha at a longer 
Interval than fortv eight hours gave negative results 
Expei Imental evidence was I hen fore larking for tho 
<xlatenti of a developmental iyile of the parasite In 
the fly although It was argmd by many writers that 
for vnrlous reasons such a eye I* must exist Quite 
recently however a positive rc'Mill has beta obtained 
by Pror Kletne dint tor of tho German Blct-plng Sick 
mss Commission In German Kast Africa Rxperl 
men ting with nagana by finding a batch of flies first 
on an inketed anltnul and then on a long nuicmtnlon 
of healthy animals be has made tho most intereating 
and important discovery that the flies are not Infee 
tloux at all until some three weeks after their first 
feed and that then they Infect every animal upc*o 
wblih they nre fid This result Indicates that the 
Incubation period—that Is to say the time wimpled 
by the parasite In its cycle of development In the fly- 
Is far longer than anyone had suspected and that tho 
negative results of former Investigators are to be ex 
plained by their experiments not having been extended 
over a sufficiently long period It must be borne in 
mind that to those working in tropical Africa It is 
often difficult or even Impossible to obtain a sufficient 
number of experimental animals for such a protracted 
series of experiments. 

Trom Prof Kkdne’s experimental results It ia svt 
dent that the trypanosome of nagana, and doubtless of 
sleeping sic knees also, does undergo a cycle of devel¬ 
opment ia the tsetse-fly, and the way la now open for 


comes of the parasite tn this long period that eHtpfctis 
between its being taken up by the fly and being $hm 
out again Wt may expect then a toadsatts* and 
wonderfW history wOl he made known of toe tnwt 
tormattofet sad Mtgtottoaa, the on*** rad the tot- 
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eitosa of toa-trypanoaoo* In tb* bowala of the ancon 
srtoM anti we seem ftow to be In debt of 

s odtttlo* to tbe baffling problem of the transmission 
of diasssM caused hr trypanosome® 

TJ» third disease ! her* chosen for my discourse 
namely yellow fever 1* on* auttciently welt known to 
everyone, by repute *t lout There is no need for me 
to describe at length the dreaded Yellow Jack a 
malady often fatal, and always excruciatingly painful 
The connection of this dleeaao with mosquitoes has 
long been suspected, and has recently been proved 
conclusively by both the American and l’reneh com 
missions sent out to study the disease The mosquito 
In this cats Is netther a Culex nor an Anopheles but 
one belonging to a distinct genus namely Bttgomyia 
fatciata, sometimes called the tiger mosquito It has 
been proved conclusively that the mosquito does 
transmit yellow fevei and it has also been proved 
that the dlaenae la not communh ated by direct Infec 
tlon or contagion through contaminated cjotlns or 
dwellings and here let me direct attention to one 
great obstacle to conducting experiments In yellow 
fever—the fact namely that the disease Is not com 
municable to animals but only ao far as is known to 
man Hence experimental studies on the disease 
could only be performed on men who offered them 
selves voluntarily for thfa purpose Such experiments 
were sometimes negative sometimes positive in their 
result In the latter case of course the aubject of the 
experiment acquired the disease and In one case at 
least died of It It would require the pen of a Shakes 
pea re or a Milton to do adequate Justice to such devo 
tlon on the part of these brave men to the cause of 
science and humanity 

By numerous carefully devised experiments s nutn 
her of Important facts relating to the transmission 
of yellow fever were elicited It was shown that the 
unknown cause of the disease Is In the blood of the 
patient only during the first three days of the Illness 
so that only dm log this period can mosquitoes become 
Infected by sucking the blood of the patient Consn 
quently If the patient be protected from mosquitoes 
for the first tluce days he ceases to be a danger to 
the community as a source from which the Infection 
can spread It was shown, further that the mosquito 
after acquiring the Infection goes through an lmuba 
lion period of from twelve to fourteen days during 
which It is not Infectious, but after that it la infer 
ttous for the rest of Its natural life and a further 
point of Interest was added by the French commis¬ 
sion namely that an infected mosquito may transmit 
the infection to Its offspring so that a mosquito which 
has never fed on an infected person may b< congenl 
tally infectious 

I have chosen the Instance of yellow fever to put 
before you because although we have now such an 
accurate knowledge gained by experiment of the 
cause and transmission of the disease no one has sue 
eroded as yet In seeing the parasite Itself It la prac 
tic ally certain, for many reasons, that there i* some 
minute parasite at work and there are grounds for 
suspecting that the parasite is a sptrochwto one of 
those minute actively flexlblo, threadlike organisms 
of which tho afllnttle* nre so much In dispute at 
present and which some authorities class with the 
Frotosoa others with the Bacteria but hero we have 
a case where the mlcroscoplst has been baffled and 
where we get beyond the present limit* of the powers 
or our instrument a fact which should make us appro 
elate the labors of those who study the microscope 
and strive to perfect It 

Did space permit I might mention many more im 
portent discoveries in the field of protoroan parasites 
causing disease Tor example, there are the blood para¬ 
sites of the genus Plmpluma (Babesia) causing fatal 
forma of hemoglobinuria In varloua animals, they 
are not yet known for certain In man, but a species 
la known from monkoya, a source which Is getting 
perilously near to us Here the agent of Infection Is 
a tick of spine sort and usually the Infection goes 
through two generations of ticks being transmitted 
from tbft mother tick, which has acquired the Infoc 
tlon, to the numerous progeny of minute six legged 
tick larva, which In their turn Infect the vertebrate 
host Then there are the relapsing fevers caused by 
spiroehate* In the blood, and said to be transmitted 
In Europe by bedbngs, but hi Africa by a species of 
tick which Uvea in mud ■fioora. In India and other 
parts of the trdplcs we find that the deadly dlsaaae 
known aa kala asar, due to ft parasite, i* transmitted 
In ftft probability by bedbugs All the** end mftny 
other* furnish potato of gnat Interest, bat I must be 
content with tfc* three examples with which I have 
dpfttt to toon detail, la order to show you bow gnat 
n work bat bean doo* and It bring don* to tbla field 
Ag Prof Oskr said rsosntiy. tbps# discovert** an 
goto* to bay* an SMtmons taflotac* on tbs history 
at too tosto sad o t maakfnd/because they an going 
to nMrito tb* tropica habitable by whit* mss W* h*sr 
tot r**A bo ottos ot- gudbo nd toisb a osoatoy bring 
dd|glMjMtahlat by totoogsMto on nespont ot tta aradfc 
„ (g&aja* to* itotoV* took into to* matt** w* (tod 
i &W* ***** <Bri**4fr*ftt*s* ft to hfcto* to* 


that the wbte race* are killed off by disease* caused 
by some sulmal parasite with which they arc luocu 
Is ted by the bite of some bloodthirsty arthropod Take 
Uganda for Instance with which I have a stlgbt ao 
qualntanre all that the climate doe* for you there Is 
to glvo you a sunstroko if you go out In the heat of 
the day with inadequate headgear and to maku It 
very difficult to keep awake after lunch Some wul 
known European Infectious diseases, such as small 
pox, are also rife there, but on the other hand 
some of our familiar plagues, such as tuberculosis 
rheumatic fever and tnflu.m/a appear to be absent 
The diseases that are really to bo feared aie all such 
as spring from bites of arthropodH If you protect 
yourself from the mosquito you will not gtt malaria 
avoid tho tsetse fly which Is v.ry easily dom and 
you ate safe from sleeping sickness do not sletp on 
mud floors nor pitch your tent on old encampment* 
and iclapsing fever will not trouble yo i kup rats 
and fleas at a distant and you an saf< from plague 
With a ltltlo care and attention to aiirioundlngs th« 
European finds his life In tho tropbs If anything 
more free fiom disease than In our temperate but 
)nflum/n ridden PR)iearctl< climate 

In the foregoing remark* I have directed attention 
ramo particularly to tbp practical results of micro 
scopy wedded to sagacious <xperunont and have trbd 
to show ^iow fertile In good results this union has 
been and promises still to be but I would not have 
you go away with the impression that I advocate such 
studies solely on account of Immediate practical good 
to be derived from the m Tar from it I am one of 
those who hold so-callid theoretic ftl and unprac n al 
studies to be of the highest importance and worthy 
of all Bupport If only for tin reason that being unre 
munerativo they oftc n c annul support themselves 
All history shows us that the knowledge of general 
principles must precede their application and practice 
and that what is purely theoretical In one generation 
becomes thoroughly practical in the next or In a later 
one There Is no n.rd for me to waste your time by 
multiplying Instance* of this familiar truth but I 
will conclude with a few words on the wider appll 
cations of microscopy 

In the range of tho natural sclencoe two branches 
of knowledge stand at opposite poles as Judged from 
the standpoint of the objects with which they deal 
Tho science or astronomy deals with the Infinitely 
great the science of biology cm the other hand with 
the infinitely small Tho astronomer with his toll 
scope astounds us with the distant worlds he revdtls 
to us he thinks in millions of miles as ordinary 
persons deal with feet or yards and ho exhibits to 
us this world on which wo live as but an Insignificant 
planet one of many whirling round a star far In 
ferlor In magnltudi to many of thorn we see nightly 
a tiny apeck In the vast ocean of space and linttcr 
peopled hy a race of puny creatures who style them 
selves the lords of creation although the Ir dominion 
does not extend over a billionth part of tho unlvrrae 
The consciousness ot an endless sc tics of worlds 
said Kant destroys my sense of Importance making 
me only one of tho animal matures whhh must re 
tnrn Its substance again to the planet (that too being 
no more than a point In simce) from whence It came 
after having been In tome unknown way endowed 
with life for a brief space 

Not less astounding but In a totally different way 
are the uvelatlons of the biologist with hhi principal 
Instrument of research tho microscope With this he 
discovers continually new worlds Invisible to the un 
assisted eye and revoal-c infinite complexity In things 
apparently tho most simple Me find in the first 
place our own bodies to be microcosm* small world* 
that Is of such Inexhaustible variety and elaboration 
of detail that to the human mind they are as difficult 
to comprehend and to realise In their entirety ns tho 
macrocosm or great unlverso Itself We find further 
that each human body Itself appoarlng as a single 
individual or unit. Is in reality mado up of many 
billions of living units or c< n* each as much a mic ro 
cosm as tb* whole body and thus our Instrument the 
microscope, brings us face to face with the greatest 
mystery In the whole range of the sciences namely, 
the problem of life and living matter There Is appar 
ently, no gap In nature so profound as that which 
separate* the living from the not living The nature 
■of life, its origin and destiny tho laws that govern 
tlvlng matter and vital process** of all kind* these 
are of all problem* not merely the moat fundamental 
In *rlance and philosophy but also the most lmpor 
tant for our practical knowledge and dally conduct 

It would be futile to aaaert that human actenc-e baa 
aa yet made any great advance In elucidating the 
nature of life On the contrary all progress In re¬ 
search only throw* Into greater relief the dMk ulty of 
tk* problem, tb* better we become acquainted with 
It, tbs iqcr* the mystery deepen* Nor would it be 
right td assert that the mtcroeoope 1* the sole Inatru 
mast Of research In this field Our knowledge of the 
properties and activities of tb* Bring substance and 
at ttvlng things advance* dally by leapt and bounds 
tori toll method* at Investigation (ft which tb* micro¬ 


scope plays no part I have referred to the knowledge 
that has been gained of the lift hlstoiy of the parasite 
of yellow fever In spite of the fact that the mlcro- 
srope has failed completely so fni to d»tnt the para 
Hite Itself But wo may safely claim that the greater 
and most important part of modern biological knowl 
edge could not have been gaim d without the Instru 
ment which it In the object and pm pose nf our club 
to study to perfeit and to apply and further that 
to be abb to sen the objects with our own eyes niakpa 
them much more real and true to uh than merely to 
Infir their presence and propirtbH from experiments 
In the dark so to speak Si • Ing Ih belle \ tng In an 
I ngllsh proverb which has Its counterpart In all 
I ingtmgeb W i m tv be Hiillsfletl In our mlntls me to 
the exlHti m and I havlut of th yellow ft vu pat a 
site hut nererlhi lens Its dheeeivi ry by optical means 
would b greatly welcomed aa an important advance 
In our know lodge 

I In ti Ih no gTtatct stimulant to tin all Importunt 
study of living things thin the ft < ling tf woml.i anil 
cblight width tin first night under tin nnitovopi ot 
objects othuulHc Invisible piotliu h In ivm tb most 
unlnstnu ti d mind Most of us ptobablv cm tint our 
(list interest in minute living nbji rts ftoni the time 
when ]>eihapn In early youth we wilt given m 
allowed t. tun a mb rose ope with which wi mold 
gratify without h(itlnfvlng our ctulosltv In looking at 
all kinds of minute objects In no h an ueniimtlon 
tho appetlti comes with eating as the 1 tench proverb 
Bays and the Instrument which was it first a fas 
i Inatfng toy leads us on until oni might alniugt s ty 
It m isle is and enslaves us lu this development thin 
Is anothei lustanre of the pantlhl hclwiin the 
progress of tho Individual and th hlstoiy if the race 
To the majority of cnily title rose nplsts tin mlcroMtopa 
was but a t >y an Instrument which competed with 
tho magic lantern as au anuis mint foe drawing room 
slam is and only a bciloim minority mule use of it 
as a me, a me of etnnst He (entitle Invistlgallon Tin re 
an perhaps still mle rose o| 1st* w lie si thief d> light Is 
to thrill their filends especially those of tin full ix 
hy the sight of hairs on a spldt i s 1< g or tin 11 | ban 
tlno proportions of a chocse-mlti If ho let us not 
scoff as some do at tho amat.ur wt might rather 
to ngard 11m with the atm* Inti rest that a zoologist 
looks on an okapi or a lepldosinn us a living ripre 
mntatfvi of a bygone age I nr tin modern micro 
acoplst Ih fearfully In tuincHt and lens but little 
opportunity for nmiiReriiint In piiisulng a hi I nci 
Which taxes not onlv hla bi tils but Mh ijes to the 
utmost There ih scarcely nnv gnat r phyalml strain 
than thi longcontlimcd Investigation inirtul on with 
the highest pawns of tho mlerosroi* and In mv own 
ixpcrlenri t have inown some who lacked the physic d 
endowment for bu Ii work nnd othiis who have be n 
obliged to retire fiom tlu field Let uh then In n 
pursuit which but too frequently dulls enthusiasm bv 
fatigue ancl exhaustion in whlih our nntm hue of 
resolution ti ndn to become sic kited ocr by tho pale 
cicHt of thought rather pnvy those, who re lain th 
frihhm hh el their early delight and strive to r nit I 
vnte nlhir tl tin to stifle th it fi ling of wondei ind 
curiosity which Hhocild be the stalling jiolnt of r 11 
phllosophUnl Rnd wUntltlc lnvi stlgntion Two 

things said Kant 1111 my mind wllb ivn renewed 

wondir nnd awe the more often nnd Hip deeper l 
dwell on them—the starry vault above me and the 
morel law within me I ventem to think that had 
Kant lived In oui dnvs lie would hive found a third 
souret of wonder in the rontempl it Ii n of the simplest 
living things ns revealed by the nth rose o(ih In the 
combination they present of apparent simplicity with 
Infinite complexity and of nxtreme minuteness with 
the most extraordinary powora To me tho obs*rva 
tlon of a minute organism such us nnmba under the 
microscope Is In It* way a* mam Ion* a* the sight 
of tho starry Hi moment I mi a minute funnies* 
creature, without d<finite parts or oigatiH which 
oc vertheless cxc rc Isc s all the func tlon* of life md 
exhibits the germ of every family we possess ancl 
thereby proves that Its apparent simpll.fly and fntm 
Iqssneu cloak a complexity of organization far Iran 
wending our powers of obsctrvntion and eluding our 
means of detection What again can be more won 
derfnl to contemplate, than the fait that peeullailtle* 
In the complex mental endowment and physical Btriu 
ture of a human being can be transmitted from on< 
generation to the next through the medium of sper 
matoxoon th* tiniest coll of tho human body In which 
the mlerostopo reveals only a structure of the. simplest 
kind! These things must rank with the most won 
derful and Inexplicable of the phenomena that nature 
present* to us and we are as yet only on the threshold 
of investigation Tho stellar universe has hem ob 
served Its laws and motions studied for many thou 
sands of years but our acquaintance with the begin 
nlngs of life and Its properties as exhibited by the 
simplest living things Is but tn affair of yesterday as 
It were, and th* aetentlfic study of lire la a* yet In its 
Infancy 

In these days of vast and rapid increase of knowl 
edge In such matters there is danger that we may lose 



MS 


SCIENTIFIC AMERICAN SUPPLEMENT No. 1795. ' *8.l»l& ‘ 


the true perspective and that our pertt-ptinn of tu* 
whole may be blunted and obarured by th*. imroens* 
maaa of detail which forces us to attend only to a 
small part of our science It Is the special function 
of a dub such as ours to keep fresh our enthusiasm 
and to enlarge our outlook by contact and intercourse 
with those working in other fields to spread the 
Infection if 1 may use the term of intelligent curl 
oslty In the minutest natural objects and thereby to 
attract and enlist m w workers In a field In which the 
harvest is plentiful but the laborers are few 

ENGINEERING NOTES 
la ths south of France Ih re Is a concrete arch bridge 
known is the Pont du Gard which was erected In the 
year T6 n < The concrete in Ibis was not composed 
of c rushed stone or other small aggregate of the variety 
now employed In c one r< te bridge work but was of the 
old style consisting of alternate layers of large and 
small stones gravel etc and of cementltloua materials 
Vitruvius describes the materials and methods In use 
before the Christian era and other writers like Albert! 
In 184 r and Palladio In U70 accurately describe the 
method which the ancients employed of using boards 
laid on edge and filling the space between with cement 
and all sorts of small and large stones mingled to 
gethc r It Is very Improbable that the Pont du Gard 
would have withstood the rigors of a seveie climate 
but Its actual state of preservation as well as that of 
many otlu r spec (mens of ancient concrete work proves 
that If mode rn work Is honestly executed It lasts a great 
number of years so that a very small yearly sinking 
fund per cpnt Is all that Is required for properly de 
signed and erected con rate work 
Although It Is possible to resolve Into gas almost 
any kind of solid fuel in a gas producer it la well 
known that certain fuels—particularly those high in 
ash and of a caking character—give a good deal of 
trout le One of the most sc rious of these troubles 
states a contemporary Is that the fuel welds Itself 
Into a large mass whl h partially chokes the Are In 
some places and causes passages or holes to be burnt 
at others Hence poking of the fire Is necessary 
and the poorc r thi fuel the more the poking In order 
to reduce this poking to a minimum some producer 
Tnnkcrs fit shaking or revolving grates The latest 
design of this character Is due to Mr Chapman an 
American and It Is a eonslelcrablo extension of the 
prln Iple The low portion of the pioducer is 
divided Into two or thr« rings which are free- of each 
othe-i and rotate at dtffucnt speeds the Joints between 
them being mad* by water seals 1 ho object Is to 
shake the ruel continuously so that caking or clogging 
and holes are equally Impossible 
At a recent meeting of the Transvaal Institute of 
Mining Fngtneers fllr Thomas Price made some inter 
cstlng rentalks concerning the relative merits or Amer 
lean and British locomotives The policy of many If 
not most of the American railways he said was to 
get the eery utmost work out of the engine as soon 
as It got out on the oi n lines because they were 
twat with the fouMant forwatd movement of loco 
not I vc Improvements that the engine which was in 
th very front rank trvday In a few years became 
ctxcohti because of the Improvement continually go 
ing on Consequently the American praettee waa to 
get the very utmost out of the engine and then scrap 
It That being the case It naturally did not receive 
the attention and the e si trial cart that was paid to 
the English engine It was a question whether the 
American or English practice was the better Their 
experience In South Africa was that something be¬ 
tween those two methods was the better he would 
not say the mean was the better but the best of tbs 
American practice and ih« best of tbs English prac 
tlce was what they found to answer best ** 

A stsam hollar and furnaee of peculiar construction 
which r quins no chimney because th# combustion 
gases an mixed with the steam which Is admitted to 
the cylinders of the steam engine have been In sue 
cessfiit opc ration for mom time on a Hussion torpedo 
toat The apparatus is the Invention of a Russian 
naval engineer named Schmidt liquid fuel Is used, 
and the combustion gases which have an initial tom* 
ih ratine of from 'MOO to 3 600 deg F have ft tem¬ 
perature of about 1 800 deg F when they leave ths 
heating surfaces of the toller The gases then enter 
n tube Into which a*fine spray of cold water la Injected 
unde r pre ssure The game a are thus cooled to between 
6 0 and 000 deg F and the water Is converted into 
superheated or unaaturattd steam of the same tem 
pcratuie The mixture of steam and combustion gases 
is conducted into the upper part of the boiler and flowa 
thence mixed with ate am generated In the boiler to 
the cylinders In addition to dispensing with the 
chimney the new boiler possesses the merit of very 
high efficiency utilising 00 and even as much as 17 
per cent of the host produced by the combustion of 
the fuel Smokeless combustion which la easily ob¬ 
tained with liquid fuel is essential to the mtlsfaetory 


ELECTRICAL NOTES 
A oonreotion has been made by a W Gray and W 
Ramsay In the value given for the halMlfe period 
of radium The half life period la 1,744 year*, or la 
other words one gramme of radium will have been 
reduced to five tenths of a gramme after 1,744 years 
According to the Electrical World a State report 
shows that 26 per cent of the 812 cotton mills of North 
Carolina an now using electric tty as the solo motive 
power This resolution in the matter of motive power 
has been acblovod practically within the last ten yean 
especially among the new mills while probably 60 ptr 
cent of the existing mills havo been completed during 
the ton year period referred to Furthermore It la 
found by comparison of figures that 85 per cent of the 
cotton manufacturing plants use electricity either en 
tlrely or In part The indications are that this per- 
coatage will gradually increase until practically every 
up to date mill In the South will be electrically driven, 
unless It Is bo situated that Inaccessibility to electric 
Bupply will prevent the change 
Ths pcospsots of telephony and highspeed tele 
graphy through ocean cabin arc considered by K W 
WagBer lm Flectroipchnlsche Zeltschrift Hitherto 
alternating currents havo been used for telephony and 
highspeed telegraphy Mr Wagner considers the 
question mathematically and comes to the conclusion 
that an alternating source of supply as distinguished 
from a continuous souire Is not of Itself productive 
of superior results over a long cable owing to the 
damping of the current waves and the consequent de¬ 
formation of the signals No greater distance can be 
i oinpassed with alternating than with continuous cur 
rent Wagner looks rather to the employment of 
Pupln rolls or other means of Increasing the self 
Induction for the attainment of the end In view 
It U stated In the Electrical Engineer that a wire¬ 
less telegraph detector has been Invented by Mr J 
II A Pike of Arne llffe New Booth Wales By Its 
use and with wires at a height of 50 feet Mr Pike 
has been enabled to Interpret messages flashed by H 
M B Powerful from near Auckland New 7ealand 
to tbe warships lying In Sydney Harbor a distance of 
1 VO miles after the latter were unable to keep up 
communication At various times the Inventor has 
been In communication with shipping at all ports of 
the Australian capitals excepting Perth and confi 
deftly anticipates bring able to receive messages over 
a range of 1 500 miles Messages are recorded tele- 
phonlcally and ran be distinctly heard three feet away 
from the apparatus It Is claimed for the Invention 
that It is more sensitive and delicate than any other 
detector known 
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9G1ENCA NOTES. 

Aooordtaf to La France Automobile, Manmtlfco ha* 
lately been ths scene of certain trials of ths Tata** 
hydro-aeroplane, a machine designed to travel either 
on water or in the air This craft, which ta drives 
by a 60 horse-power Gnome engine has attained a 
speed of 83 miles per hour aa a hydroplane, and in 
subsequent experiments has risen 6 feat out of ths 
water and continued Its onward ooune In the air for 
over 600 yards Within the port itself the ' Fabre” has 
made a flight at a height of 10 feet, and has then been 
brought gently and quietly to net on the short a 
few feet from the waters edge 

A wine whloh Is nonalcoholic but which oontalas 
all the aromatic constituents of natural wlae la made 
In Germany The manufacture Is carried out In three 
stages In tbe first stage the temperature of th» 
wine and the degree of vacuum are so regulated thgf 
only the highly volatile aromatic constituents «r» 
withdrawn while the alcohol Is not volatilised The 
aromatic vapors are conducted through a receiver con¬ 
taining an absorption liquid composed of de-alcohol 
Iced wine grape must and sugar The first receiver 
Is then cut off and In tbe second stage, the heavier 
aromatic substances together with a portion of ths 
alcohol and water are distilled over The vapors of 
alcohol and water are condensed In a suitable vessel 
while the aromatic subetanoes, which are still lighter 
than the alcohol are conducted onward through a 
second absorption vessel This vsssel Is next cut off 
and tbe distillation of the alcohol Is completed In the 
ordinary way Tbe contents of the absorption vowels, 
charged with the bouquet of the wine are then mixed 
with the residue from the still 

A ooaveale a t method of refrigeration for analytical 
and Industrial Investigations at low temperatures Is 
described by J O Handy in the Journal of Industry, 
Engineering and Chemistry Mr Handy discusses 
various methods of refrigeration and gives the prefer¬ 
ence to the use of carbon dioxide snow with acetone 
or with petroleum ether Of these, the acetone mix 
ture has some advantages The * snow Is prepared by 
tbe usual method of allowing the liquid cartoon dlox 
ide to blow off through canvas or flannel begs. The 
temperatures resulting from various quantities of the 

snow with 150 grammes of acetone (at 38 deg C) 
are given as follows 6 grammes of carbon dioxide 
—5 d«g C, 11 grammes, —2ft deg C 34 grammes 
-48 deg 0. 46 grammes, —64 deg C, 77 grammes, 
—61 deg C, excess of carbon dioxide —78 deg O 
Wltb 114 grammes of petroleum ether of 86 deg B 
at S3 deg C, tbe temperatures obtained with different 
weights of carbon dioxide were aa follows 6 grammes 
of car boa dioxide, 33 deg C, 10 grammes, —86 deg. 
C , 15 grammes, —66 deg O . 80 grammes. —60 deg V 


bon dioxide and carbon tetrachloride or chloroform 
can be used for a limited range 

W. Fischer baa published the results of expertmeata 
made for tbe purpose of separating Isomeric chemical 
compounds by refrigeration When commercial nltro- 
toluol which contains 88 per cent of paranltrotoluok 
60 per cent of orthonltrotoluol and 8 per cent of meta 
nltrotoluol Is cooled crystals begin to separate at 
83 deg F and the quantity of crystals increase as the 
temperature falls At —0 4 deg F a eutectic mixture 
1s formed and the paranltrototaol, which melts at lSt 
de* F can be separated by filtration Nearly all of 
tbe para compound can be separated at -f 18 deg F, 
which is ths fusing point of orthonltrotoluol A shat 
lar method of separation is In commercial ass la Ger¬ 
many When a mixture of the three isomeric tetuld- 
lnes is cooled, ft solid substance separates at 3| deg. 
F At — 4 deg F a pasty mass Is obtalnad, sup¬ 
posed of crystals of peratoluldlne, which melts at 
118 deg F. and • saturated solution of peratotofdb* 
tn the liquid mixture of the other two Isomers, No 
separation of the xylsls to affected by ooolinf to -*68 
deg. F bnt If the mixture to solidified by lifts rot 
liquid air and to tbftn gahftated, the aoetaxrtoLStofc* 
ftt —68 deg F, the orthoxylol at — It dag ?„ «•* 
ths paraaylo. at + 8ft deg. F 
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COMPULSORY WORKING OF GERMAN PATENTS. 

THINGS THE AMERICAN MANUFACTURER OUGHT TO KNOW. 


Tiir present <le rtnan pate nt law ilali t from April 
7th IK)1 when It took tin* ulu « of tin patent law of 
May <! r lh is'” It enacts In 

Section II Aftir tin filiation or three yean 
reckoned fiom the day if public it Ion following tin 
grant of ihi inluit ace aiding to hi tlcn.i puru&raph 
I It Hlmll ti ri voki d 

t If thi pate nti * mglc ts to put lit lnvi nllon into 
piaitiu within tin nalin to an mlcqimtc i xti nl or 
at any rnlA Mill to do all that la non unary to as»ure 
this liraitlco 

l If It appeara to b< l equine) hv the pilblli lntoriat 
that licenses to urn tin Invention li (.ranted lo ulhcjs 
but lh< pat< nli i dn llm h to Rinnt tills iMinitHMlon 
alt hough u|>on KnHouubli compensation aid adequate 
security 

Thun thi German Patent Act In imposing an obllgn 
tlon of wcoking dlffus ftom thi oilglnal 1 nglish 
Statute of Monupollia of lfi„l which Is (hi oldest 
patent law In the amid 

The Idea of compulsory working was imbodiid how 
ivir In thi Tiimil law of 1'62 allowing a yiar In 
whhh to bigln thi exert lac this pi rlixl hilng length 
ened In 1791 to two vi im of culjaldi mgleit other 
eountrlia followed After fomallon of the t* rmnn 
Empire In 1K71 tluu weie some douhlH as to a 
patent polliy but Ihim were icsnlwd In 1k"7 by the 
framing of n govirnnuntal hill ror an Imperlul patent 
ait This ngulatid tin woiking of tin iivmtlom. br 
ml forth In Heillon II already quoted applying therein 
thi following pilnciple 

The revocation of a pat< nl n|H rates flitt from the 
moment In which II In canceled It has there foie no 
reactive (automatic) fmee 

This prnvlHton nsta on tin theoiy that It la not 
cX| m dlent lo fncflltnti Hie death of a Hlngli grnnlid 
patent wlure the genual hgal riqtilt mints have In n 
complied with ut tin lliue of Its issue A fruitful 
growth of Invontlonii w mid thou be lmpid<d thuiugh 
the insecurity of the owner ol a pah nt that tt wnn 
valid The gioumls for nnuulliig a patent me there 
fore iiHtrleted na greatly aa possible 

THIh revoeallon ilia r not take plan bh the ne<en 
aary consequence of eerlnlu faelB dialMiatcd In (he 
law but may be pul Inin effect when In the prea 
cnee of erne It fnita the cancelation of the (intent la 
eoUHlde i c d neceaHary hv the authcrltliR The posed 
blllty of the ic vocation la then fore a inmna of warn 
Ing the patentee Hint n condition may i xiat in which 
It will Ik ncc(Raary 

In the current (cennHit 1e dslal Ion the n vocation 
of a patuit la di|Hiidinl among nth r thlnga upon a 
paliniff a neglect to exercise th palm) light InHtdc 
the countrv within a <<itnln (i nod Ihe inlc has 
not tumid out uh wbh Imp*<1 tint hna proved gmetally 
Inaili quale 

It la poaalhh to'work all Invention In Home almpll 
fled manner whleh dot a not tarry out the apltlt of the 
law to public advantage I ho government Imka proper 
nicaiiH to &ako reliable d ti imlnatlnna on IIiIh question 
of woikiug ‘etteh a di flnltlon aa Wte have pfforda no 
guaiantie that (hi uae of the Invention la not lost to 
the country In that uapeet thuefore the plan lma 
failed 

Of <nurse the State euiinot I nve entirely to Hu 
Judgmint of the putentu wlutlur and upon what 
terms hr shall dlaitose of IiIh patent There la it danger 
(hat he will enmdder only h|a peiaonal Interests and 
neglect thorn or the public lhe rlak of a mlauao la 
kreatei ami thi ovtl c onaequem ca thereof becniue the 
niou aiuti llu longet the durutIon of the patent under 
th» law and thi mire lompitlHnn enters fiom abroad 
A patent ought not so to be employed that the public 
productive and eompiHlIvi conditions become nnnat 
malty distorted Safe guards agalnat misconduct war® 
therefore deemed neecasory' t 

Mm h Improper prartii e e an enter In* a two told tnan- 
net First In this wav that the patentee detains 
Hu domestic use of the patent exclusively to himself 
nnd d nles It to others who need tt for their bust 
nesa If the Invention 1s of such sort that It ms 
terlallv affects labor conditions the patentee Is thereby 
protected against competition of other manufactur¬ 
ers sometimes even menacing them with ruin and 
creating Tor himself a monopoly The Improper use 
of the patent may Instead consist In this that the 
patentee does not put the invention into general das 
within the country either hlmsetf or through another 
manufacturer hut prefers to reserve the patented In 
dustry entirely foi foreign urn In order to supply the 
Inland market with products made abroad In this 


BY GEORGE NEUMANN. 


way also bh the Inv ntlon riaote upon the mauufac 
tuilng situation the life nf domestic Industries la 
jHipaidlnd wlutcby again the patentee may acquire 
a virtual nianopedy and even a wort>q one thin In the 
former case to the advantage of the fotclgu countly 
and to the cost of domestic business bortunatcly 
conditions of trade seldom peimlt a full carrying out 
of this assumption Nevei the less even If parti illy 
aoel briefly a force may he at woik to ilmtoit normal 
eomiietitlve conditions in opposition to public welfare 

The provisions In clauses t and 2 are therefore 
intended to eounteiaet a tn!e> hi of the patent pro 
It c lion In the two dll < tlons hen i x| Jalned ( lauae. 1 
Is Intendid to prevent i gnalet oi less domestic mon 
opoly by the patentee ( In uae _ Is to hinder Its uae ch trl 
me (Unity to the country In favor of foreign lands 
linlh provisions are Inactive duilng the flist threw 
years (the piospectus of the law named Iwo years) 
for should the patent be misemployed within such 
time no sueh gieat hmne could accrue to publle Inter 
estH as to ni(eHsitnte a n vocation befote the end of 
the period 

llu dial provision aprlngs fiom an assumption thut 
manufacturers will feel a need to uae the Invention 
Hut If after the failure of overlutes to that end the 
effei made to the patentee and by him relteted ap 
l cats leasnnnhle the authentic a aie still not oblig'd 
lo cancel the patent Whcthci he has so put the conn 
11} to dlBidv ullage ah against foielgn lands Hint 
giounda foi aiicle it vexation do e xlbt Is dlflleult legally 
to de termini 

novo in a i im thins iiiihTKvrin tv acii ai e vhi a 

1 lit Qcimnii Intent Olfbe and Ihe Imperial (nirris 
will h In the flint and s mud Instance nrc called U 
((insider offers for and ecvocations of patents have 
dlsie garde d neither the publle good nor Hie light of 
the patentce ThlH la illustiaUd ley the following de 
elalona in aetnal ease a 

A 

In order to prevent the revocation It is some.lent 
that the siibleit of Invention tie brought mate rtally Into 
piaethe linmateilal deviations from the imtent de 
aerlptlon ale not to la c maldeted 

I lie Patent onUe refused to cane el jtate nt No 71H 
Impiovcmints of tolling mills It said The etc 
aenee of elalui 1 lesldes in Ihe movable position of a 
roll whleh b) means or a level system la pressed 
against n Axed loll In nueh mann t th it the roiraei 
ean In separated from tin latte t go far rh is neees 
saiy In order to allow the pasaage through of hard sub 
stamen wilhnui damage to the ndls in this tie mini 
of eonsliuetluu whleh Is to b-eonsldered essenttnl Ihe 
roll beneh des<iIbid by Kick and built by dans ft ( o 
agrees with claim 1 To the number of lever tiauB 
missions by means of whleh the mutually pressed 
tolls are operated Importance Is attached n ithe r in 
Hu 1 latent de tec rlptlon nor 111 the phraseology of claim 
1 If, therefore In eairylug out claim I Instead of 
the complicated level lianamlaslon here provided for 
a simple one Is biought Into nse this tinnmstance 
cannot be maintained agnlmd the patentee 

( latm 2 protects a uMwtructlon namely 

porcelain rolls In mil bemhes This construction tho 
defendant has not manufactured at home In the quan 
Hty requited and the period of three years has 
expired So far as the statutory provisions are con 
cerncd this might lead to a revocation Tho Patent 
Office has however found In this case no occasion 
for availing of the authority thus granted to It There 
has been first Ihe controlling consideration that pat 
ent No "111 presents a unit lnvnnllon whose 
component parts for the purpose of their clearer de 
llneatlon are separately expmeoed In two patent 
claims From this point of view, it Is 
sufficient to regard the manufacture as one In order 
to excuse the failure to pot the other part Into prac¬ 
tice Thus we cannot . require of s patentee 
trim considerations of cheapness especially whim h« 
Is domiciled abroad that he manufacture the patented 
Invention In all lls parts In this country 

"The law had an eye , to the progress of 
German economic interests In the present 

case however the crucial point of economic atgnifl 
ranee for home Industries Is the device protected by 
claim 2 lies not In its manufacture but In Its use It 
Is notorious that the Introduction of the W porcelain 
rolls Into the German milling industry has come to 
pass extraordinarily, and indeed this advantage is so 
Important that In comparison with It the economic 
benefit whkh the* country might expact frogs tbs 


manufacture of the rolls at home Is of relatively 
II tie weight 

B 

If there be woikcd only one among several varieties 
of construction set forth in the patent claim or only 
the Invention protected In the supplementary patent, 
and even If all asserted results do not enter no re voca 
tlon need be granted 

Cancelation of patent No 61945 automatic fare 
if gist er waa refused on the following ground The 
Imperial Court entertains no idea that the Invention 
of claim 1 in the fotm of claims 2 lo 4 was worked 
vnd worked lo a sufficient extent This state 

of offline nffoids no oeeatdon to make use of 

the authority conferred In section 11 clause 1 of the 
Fate nt Art to revoke patent claim 1 even partially 
C 

The Patent Aet makes the authority of the cancela 
tlon 8c?etlon 11 cluusc 2 dependent upon public Inter 
e*st The revocation will be denied even among other 
eIre umstanreec when the working of tlic Invention 
tnkcH place only abioad and not at home and only by 
a system nf rental (within the countiy) 

On Mav -Nth 1907 was handed down a decision of the 
Imperial (onit that patent No 105 762 machine to 
cover the sewing edges of inner so'es with a relnfom 
mint should not be eanrelcd Ihe fact alone that 
the owner of a mcihanleal patent merely hires ont the 
mat hint made at cording to tt will not suffice for 
earn elation of the patent according to aertlon 11 
flauw 1 of the Patent Aft whin It appears that the 
hiring system brings economic advantage through the 
domestic produel Ion ot goods by the maihlnp That 
In Itself the plan of using the machine by re nt H rests 
upon a sound economic Idea cannot properly be 
doubted The mutt proceeded to cite statistics show 
Ing that the tenting ngreemenls of (his sort In tho 
hunlnemi of a pnrtv here Interested were numbeied by 
the thousand It declared revocation In this case to 
be out of the question 

D 

Under what circumstances the authorities have rause 
to camel patents Is indicated by ihe following de 
elslon Patent No 6 r 020 winding mnehtne was 
came ltd Uee ember 4th 1<*07 by decision of the Imppr 
lal Court wht h said The machine in question now 
sells for a price of not less than 0 000 marks ($1 414) 
and then foie It eannoi Is denhd that dompstle In 
dustry has a considerable interest In its manufacture 
Buch mauufac lure has nut hitherto taken plaee but 
the machine Is onlv Imported from abioad benee the 
plea or the plaintiff shall be granted If the defendant 
ennnoL maintain special ground upon whleh the fall 
lire to manufacture at home ean be justified 

Section It of Ihe Patou! Act require* so far as 
possible the manufacture of the Invention at home 
The patentee is consequently obligated thereto even 
at the saeilflce of an advantage he should not delay 
until the domestic manufacture becomes remunerative 
nnd muBt on hit patt make It appear that he baa 
made errnest endeavois The defendant therefore 
should not have attached preponderant Importance to 
the fait that a mon extensive use has been obtained 
through the manufacture of hlB machines In America 
but should have presented conditions of license accept 
able to domestic manufacturers That he could have 
found no licensees, cannot be accepted as proven 

E « 

Offers to sell or license do not constitute tbs wort 
Ing of an invention 

In one rase tbe Court explained that while closing 
of license contracts affording assurance that an Inven 
tlon would be exploited In the country sufficed, this 
was not true of a mere readiness even if publicly ex 
pressed or of negotiations that miscarried and whose 
failure was not shown to be due to indifference of tbe 
other parties 

In regard to patent No 29,154, ‘Improvements in 
machines for reducing toft and yielding Mbatancea,’ 1 
the court Ignored certain negotiations which hod been 
made after issuance ot the complaint in order to fun 
nlsh proof that tbe machine could not be made la Ger¬ 
many for the American prfoe. Examining a contract 
which the defendant bod mads for tha caMttVdONi 
and use of certain sloes, etc, in Germany, tbe couit 
found that be bod noerved tbe more important eisea 
and was ntpptyhig them, fc a great value, from AffieP 
tea Revocation wme decreed, 

Patent Ho- iMJWd. ^hosdswtag podhlaa appllnlfee 
for varyipg the dhrtanoe of the stfehea from-tbs *dg» 
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Of tbs foie' WAS annealed, the machined having been 
mote Abroad and Imported Alter issuance of the 
complaint, their manufacture had begun in Germany 
bnt only for leaae to the limited circle tiding a dewing 
machine of a certain aystem Here al*o the patent 
was revoked 

F 

Tht revocation of a latent may be threatened if the 


holder of an Impiovement upon the tnv<niton be re 
faded the tnte of the potent undct a suitable license 
agreement with compensation 
G 

A rhangt of ownership taking plan during the 
period of working dots not exclude the right of rcvo 
• at Ion again at a later proprietor 
It may be remarked In passing that In a typical toac 


where thlB quint Ion was Involved the Art that the 
tarller holder wan engaged lu American litigation over 
the Invention was held to ixritw hie failure to work 
il nit an while in Germnny 

H 

Partial revocation id permissible This is only true, 
however when the patent ia divisible in its nature — 
Aim r It on Machinist 


LOCOMOTIVE ADHESION. 


AN IMPORTANT FACTOR IN DESIGNING ENGINES. 


Tnr adhesion of locomotive engines is a most 1m 
portant factor says Tht Engineer in th« dlBcharg< 
of their duties It has to be considered at tvtiy stei 
in tht pi eparation of a general design for on it 
depends the tairylng out of the work done on all the 
railways in the world with the exception of a minute 
proportion of exceptional lines running up tht sides 
of mountains Tht word adhesion has a special 
slgnifltantf attached to it Tht late Bridges Adams 

who had given it mu<h rounldt rat Ion nlwnvs Inslstul 
on tailing it stlckslon because lu said that woed 
better “expressed than any other the relation betwem 
wheel and rail When writing about filotion its 
amout t is always c xprcswd m a tiaction of the weight 
or foiee pressing two surfaces togctlui riius we 
may have a coeffle lent of 1 fOth 01 0 lot of the insisiant 
weight this representing the lenlstnnec to movement 
offend by the surfaces in contuet Furtln.imore II is 
to lie noted that the fraction is greater for bodies 
at rest than It is foi bodies in motion lhat is to say 
to start a journal will require a greater tffoit than 
will sufflco subsequently to keep It going I ocomothi 
adhesion however deems to be different In certain 
physical ehnratterlslles from filetinn Its eoetBeient 
Is pnormouslv larger It may reaeh as much ns one 
fourth or 2 r per eiut of the load It Is commonly 
assumed that on British railways It will amount to 
one sixth 01 Iflb per tent That Is to say let the loael 
on a pall of wheels bo eighteen tons thtn thiee tons 
at ting at a tangent parallel to thee rail will be needed 
to make them slip and as adhesion In the limiting 
measure of tractive effort then n< glee ting the i osist 
ance of the engine as a vehicle it eould extit 1 pull 
of three tons on the train behind It All this Is in a 
sense an old story but the retelling of it w 111 be found 
useful in e tearing tho ground 
Theie is no universally ate opted theory of frletion 
the beat is that Illustrated by drawing one hair brusu 
otei another The bristles become entangled or Intel 
locked In the same way the aspetltles of two metallic 
surface** Intel*ace and In order that movement may 
take plate the roughnesses muat be dragged over one 
unotlit i or dragged off bodily The old theoiy of 
unguents and oils and lubrication geneiailv was that 
the olt mole tubs acted the part of rolltis or balls 
An aspeitly was dragged over another as we might 
pul a stout In a wheeled truth and haul it up a moun 
lain Instead of letting tho stone and the mountain 
come Into dliect contact Tho mors ment oxplana 
tlon of lubrication Is simple The oil gets between the 
surfaces and they ntvor come into contact at all Now 
In the ease of tho locomotive driving wheel there tan 
l>n no unceitalnty beyond any doubt a kind of inter 
locking takes phno In the days of lion rails stales 
of metal torn fiom tho tall tables in plates wliort 
slipping took plact were familiar objects glittering 
In tho sun as they lay on the sleepers. Wt have had 
in our potwesalon stales five or six Inches long thiee 
fourths of an Inch wide, and about as thick as bank 
note paper, torn off by a slipping wheel In this case 
it will be seen that the slip was almost imperceptible 
because the production of a long scale was only eon 
distent with the advance of the wheel on the rail The 
gap between the ordinal y coefficients of friction fo 


ivn diy surfaces and lhat between a wheel and a mil 
Is so gieat that it ia not easy h mi tluit time la 
much ill rnnimon bctwein Trillion and udhisitn and 
this disparity ih due to tlu urv heavy loads f re lug 
the tiie and rail together In our Itnpi anion lot 
Match 21th last wt showed how small Is the eontaet 
area There Is we think no room for doubt that o 
dirtet liiUrliKking of surfaces actually ink s plan 
and t iat it is to this the relatively inormtuH eocffirhnt 
of adhesion Is due and yet willal n Itw spots nl 
oil oi a little dirt or a Tew dead haves will eut 
tlu adhesion down io nothing and render an engine 
he Ipleas 

A mosl Interesting piobhm is presented v tlu 
qiieielioii How ean the adhesion of loeoniolives be In 
euasid* If this could b done an Immense advantage 
would be gained the cost of engines would lx re 
dtutd tiltli weight might lx diminished the wen 
and teal of rails and tires would lx* lesstmd There 
can lx no doubt thit the single engine ib supeilor to 
tlu eouihd < uglne in tv.iy way but oue tractive 
pown We need do no more than refei to tlu multi 
plli at Ion of dilvlng wheels as one expedient but there 
att otluis find of ourge comes tlu use nl saml No 
one understands why sand will tun up the eot the lent 
oi adlitsion to two or thrc*e times that existing with 
nut it Do tht parti les imbed themselyib In the 
wheel ami tin tlrt and establls i a multitude ol Intn 
locking points! Ab flist used dry sand was almplv 
dropped e>n tin rail In fiont of the wheel and wan 
foi the most pati wasted Todnv It Is blown In In 
small quantity by a steam blast It tuns re murk 
able that no one has j loposid sending n line stream 
of sanel and watm on the rail To Judge by inaehlncs 
foi sawing stone and marble It Is protiahle that a 
much smaller quantity of sand would Biifflce and It 
would not be h< attend as It Is now Into points and 
eiosslugs when taught b) tht oil It gives so tinieli 
Double that tli some llne*s the- usi of sand 1 b speelully 
tuohlblted In stations and yaids Just where It Is moat 
wanted Again we hate pointed out that statu file 
lion Is much greatei then dynamic filetlon Now 
when a whe*el rolls on i rail that portion ol II beat 
lug on the rail Is at rewl as regaids *he rail utul the 
eocfflelcnt of ulheslon is high Let the wheel begin 
lo blip and it will luslantly spin lound the frit tic n 
has become dynamic Instead of static It is tluicfon 
ot the utmost InqiortaniL to prevent the inception cl 
slipping Rut slipping other things being equal will 
dc|xnd on the amount of the tangential effort So 
long as that remains below a particular figure tlu i 
will be no slipping But the tangential effort Is li 1 
eonstneit It varlea eonatantlv in amount dining n«h 
revolution lor icaaons whith we ne<»d not stop to ex 
plain The turning moment is mueh more even with 
thin cylinders than with two and more unifoim with 
four cylinders than with thiee always pros id «1 that 
tart is taken to see tiro that tesult when designing tlu 
suglnc The memlt Is that for a given weight a fmr 
cylinder engine will haul heavlei trains than will a 
Iwo-cylluder pnglne Moreover for passeuger engines 
there Is another consideration of mmh Important p 
A t high apeeds compensating weights do much harm 
tending In each revolution alternately lo lift the wheol 


off till rail and foie« it down hnr this reason we oil 
tlotn find that more than two (lurdH of the letlpiotal 
log and e«nt i Ifugul iffut Is tialun id and even If It 
were It is highly piobnble lhat anv locomotive run 
nlng over 40 miles an hour would lift Its dilvlng 
whet Is rlear of the rails onto in each t evolution It 
ne da but a little thought to see that this action must 
iidiui the tractive effort of an e uglne and It will he 
at its wen at In tlu simple i uglne Bill with fom cvlln 
tiers the eas Is quite dlffeieut All the i ct tproe at mg 
and revolving musses balatue taeh othet bo thnt no 
eompensatlng weights are needed In the wheels Me 
rhanlral puiists tell us Indeed that as comjKnsatton 
does not take plact In the same plane It Is lmpcitut 
Iiut tlu lompensatIon is quite good enough and so 
»i have anothei factor tending to piomoti adhesion 
1 nstlv It may be pointed out that wtie It not fnr 
exceptions lu the road and conditions of woiklng the 
single engine would satisfy evtiy d mind that ean be 
made on It particularly If it wah a four cylinder in 
glne Most of the heavy pulllllg dom hv a locomotive 
represents acceleration the woik iveifortned In get 
ting up Bpceel If it weie nol Inconvenient ill ollur 
11spe ts single engines eoulil be assisted out of station 
by pushei engines and would substqui ntly take tan 
of themselves Tin fact lb tint at high speuis loto 
motives do not nmk steam enough to utilise all their 
adhesion An engine whiih can exert a pull or two 
tons must lx exceptionally powerful and IK tons on 
n single pair of drivers would much more than give 
this The effect of centrifugal effort mentioned above 
would not srnstblv affect the pull until such time as 
the. train charged an Inc lint when the nalMancc 
would sharply Inertasc Indeed it la a common tx 
Idle nee that an engine which Is tunning without blip 
ping cm a line oi down hill will begin lo sip the 
moment an Ine line is rcarhnd This is ptobably due 
In part to lilting ol tho wheels at speed Foul dilv 
eis and even six are used for fast passenge i work 
solely to deal with comparatively small portions of 
most railways At tlu woist thev are never re*qulred 
for moie than half their time Mmv Inventions have 
be e n made and patents take n out to augment tile rn 
• At lent or adhesion Thcv have eoine lo nothing 
Theie Is room lo believe however thHl this is largely 
beeiust no systematic practical study of the problem 
has evei been undertaken Slipping la noimally due 
to the rail la lug dlity The coefficient of adhesion 
in a lean thoroughly wet rail ia very nearly aa high 
as It Is on a quite clean dry rail Mueh we believe 
might Ik gained by fitting engines with some device 
which would e lean the rails before them tho suifacc 
Is very small a band say Inches wldo It would 
be quite iKHudble to fit a to omollve with two rotnrv 
steel wire blushes of considerable diameter which 
could be biought Info use the moment the wheels be¬ 
gan to slip Again it Is possible that an axtensinn 
of Stroudleys method of dlieetlng exhaust steam on 
the flanges of the leading wltec Is might lie found to 
elean the rail Be this as It may when we» consider 
how objectionable slipping Is and that il Is always 
due to dirt on the rail it sc-iins clear that it would 
be worth while to attempt to chan the rails when 
they need It In advance of the driving wheels 


la a papsr read before the American Chemical So¬ 
ciety Mr A P Stocked described a process for the 
electro magnetic separation of nonmagnetic non-con¬ 
ducting substances Tho method described is the re¬ 
sult ot a study of the problem of obtaining a more 
thorough concentration ot take Superior native cop¬ 
per ores and the experiments were carried out at the 
Buffalo Smelting Works In the years 1906, 1906, 1907 
For several reasons the desired result was not fully 
realised, but the method la interesting sines it may 
snooeed under more favorable condition* The method 
Is based upon the principle that an electrolyte carry 
lag a current in a magnetic field tends to move across 
It, whereas noa-oondhottag particles will be unaffected, 
*»<* contacting particles will move with the liquid. 
P «n» nsntpil Sa? designing the apparatus, that the 
ttaM agnftptor canyiag a given current across a 


field of given strength would lx aetsd upon by a down 
ward force slmtlai to that which would appear in a 
solid condnetoi under the same conditions As flist 
construe ted the apparatus consisted of a trough 1 
Inches long 2 Inches wide and 4 Inches de*cp placed 
In the gap of an electromagnet and filled with water 
containing a few per cent of sulphuric acid At the 
ends of the trough were carbon electrodes purpose lv 
set somewhat Inside the bounds of the raagnettr held 
and carrying direct cun cut to the liquid conductor 
Although the performance of this apparatus was In sc 
cordanee with the theory of the process It was not 
found possible owing to the agitation of the liquid 
to attempt the treatment of flooly divided material 
Porous woolen screens near the electrodes did not 
•tap this agitation which was still quite violent and 
there was always a marked tendency for the liquid 


to rise at the ends of the trough and to show a die 
tlnct depression In tho middle The liquid was ren 
dered qulctct by moving the electrodes from (he end. 
of the. trough to a point nearer the middle leaving 
cnly 6 inches of liquid between them but even under 
these conditions no satisfactory separation of tin 
finely divided mixture of copper and rock was possible 
although all the large particles of eopixr went to the 
bottom and all tho laige particles of rock remained 
on the surface of the trough If a practically quiet 
condition of the liquid could be maintained in a trough 
of considerable dimensions the method would be of 
great value and would fully warrant Ihe expense 
of Instilling and operating it Exhaustive expeilmcnts 
proved however thnt with large leetromagnetle 
fortes the liquid could not he he'd quiet fm reasons 
named tn the original article 
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A PROFILE PUPPET-SHO W .—IV 

HOW IT CAN BE MADE AND USED. 

BY A. ROZE. 


Am Nm» iniiHt new 1 m glv n tn tin nil Important 
purl ot |Ik shew tiniii* 1> tin piolll< maiUinettia l’ro 
eun Bonn tanl> nti ut < tidlioird that (an easily lx 
inanlpiilntid with a Issois n pi nknlfi In thi (am 
of IntlMHtl lUttdllB n Mill ill (lllh I (HU bl UHf d with 
uilvantaM 11 in I in, tin nmt n Inin mid (nils tin show 

man iail stair making IiIh llgui s an easy (ask If In 
(an fully utiidl s thi IlliiHtiatloiiB to this hiHiIi and 
tally dlgists tin liihlrui tlona 
Fig 4 topresents i < hiuew bdlilnger whlih has 
five miniate nine mu nts <>t II 1< gs aims -end ludv 

easily nudiiBtiod hv i Idiiiig to tin bmk view (llg 

r ) ahowlng that flu IIiiiIm of tin Hgun an iwpaiati 
pipei h and that tin li dj is 111 two parts six pieces In 
all rtu dlflt lent pi i s an movable and hi Id In 
thpli plaieh by boilng a sniull hole through the two 
puna Thin i ihk n thm pint or oppir win about 
half au Ind) In length light thiough tlnn land It 
Hat against tin inidboaid figure Imp lift hand uldi of 
big f) Tlnn with a ialr ot lotind uom d plbrs turn 

the win round amt tint against the tlgmi as shown 

tn Fig f light bund diaginm Th n with the end 
of wire on llu othd side i(|(-vt tin opuatlon This 
method will Is (hi sami for Jointing all the flgnrPB 
Having eoiuptptpel the Hgun pleree holts with e stout 
nppdli through whl h the threads havi to pass It 
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must now be stiung to m. si It woik Procure Home 
vei> flm Iduik tiniad oi silk making n small knot 
at tho end and pass it thiough at tin lank of Hu 
llgiun tn inieent slipping thiough and to semis it in 
Its plain A support for llu figure Is now required 
hi wlilih II msv hr worked hi thi manipulator This 
Is tn hub ally hIIpiI a irntili ( ill from a flat tiiiep of 
woeal U (a eluap lillndlHih bought for a penny will 
Mr\i) thiough whl li ill 111 oi lion font hobs next 
two smaller lulls In the ■ lit t laigi mnugh to pass 
the thnails through whl h lilt Mun kuottul on the 
iipini side of eiiitih at ( to hold up the figure 1 Iipsp 
an (ailed lift llius as th i support the tlgun Next 
two nanuw pieces of wood oi small woodm tods will 
h nqulttil < and/) Ri ft 1 ring to Fig f It will be 
sein 4 countited with Ihi aims and lower pait of the 
b dv pass light through thi uut It II the life 11ms 
being fly d ns slnaely disnlh il One aim and ont 
side or thp hodv Is tied on to ( the other arm and 
n vi iHe aide of the body are atta Ind to It The length 
i f thee threads di ih nds on tin li Ight of (he Beene over 
win h llu mtutalnii wuikB They must In uny case 
he if smh a 1 ngth that his hands tannot tn Been by 
the spill atom 

Tile flguie now Is lug mint I *' bold the e ruti h R 
In the Angus if the lift hBiul aid thin with thi right 
hand manipulate thi tihIh ( and D tthen rod 0 Is 
inlaid up one arm of thi tlgun Is lifted alB i the 
opposite side of thi hodv the leg on that tide swing 
lug lhm tin rod /) is me % d and both ( and I) 
at the same litm With a little pioetlio and carefully 
woikiil tin iffiet of a bell tinging and dancing man 
darln will prove an mteitalning and mirthpiovoklng 
1 rformanee Two or thru bellringers will prove 
more nmuslng than one All that Is necessary will be 
to haw a longer crutch The same mitliod will work 
nM th flgUKs Two or Hum nmall sleigh bells (tn be 
obtained at any toyshop foi a ft w pence! mug at tbe 
sld bv an assistant and in unison with the movements 
of the figures will glvo a phasing i fleet 

Ftg 7 allows an Baste rn lady tambourine-player 
Fig s illustrates the ciutch method or stringing up 
‘ Bmrltsh MrahKolc ond Wprtd of Hriwc ~ 


Continued from Supplement No 17B6, Page 348 

the flguir the manipulation being the tamo as for 
Fig > and the aillon of thf figure similar cxce>pt 
that It will be noticed that the rod 7) will with a 
eiultk movement glvi the at Mon of beating the tam 
bouilnc The arms in this as 'n Fig r > are attached 
Is hind Four »i live flguris all of which tan hi 
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worked in unison by making a long iiuteh (as for 
Hu be llilngi ra) will muki an atirat live and pleas 
Ing peifoimame A quick and dexteious movement 
to the rod U will make tt appear as if tbo figures are 
luatlng the taiuboitrluea The threads attached to the 
hands of the figures must be long enough to allow 
the elbows to marly reai h the lady h skirt when rod 
/) Is ut lest—ifl the iiuteh tt A tap with one oi iuori 



greatly add to the e fleet 

Fig <1 Is a grotesqm figure of a Jockey on donkey 
baek nils will provide capital fun especially If sev 
ctal flguws are lntioduied on oue irutih and made 
to gallop to uud fro before Hie audtenu finally gallop¬ 
ing off and should meet with welldeservud applause 

Fig 10 shows the back view eruteh D held In left 
hand and iod O woiktd by the right hand as In 
formeir figures but here the animal comes in Lift) 
lines as already explained foi the flguns will be 



found to vary slightly for Fig 10, as shown at A— one 
for the head and tall of the donkey, and one for the 
head of the Jockey B which latter Is the alt-important 
one The donkey Is Jointed In exactly the same way 
as the figures It will he seen that each leg of the 
donkey la In two pieces, the head and tall are also 
separate pieces the body of the animals and Jockey In 
one piece, except the arms, which are fixed la the 
same manner aa other Joists, and left to themselves 


for eccentric movements A pair of retna made of 
Rtrlng and fixed to the hand of the rider, a piece ot 
wire forming the bit for the donkey s month The legs 
at L must have a thread attached which passes freely 
through the mouth and also at the tall at F The 
whole being made and fixed It will be found that by 
raising or lowering rod C the Jockey and body of the 
animal will give a motion that will set the other parts 
In motion 

(To be continued) 

NEW CLINICAL THERMOMETER. 
(eiNsi i a.NKOAi John L Griffiths finds that a great 
deal of Interest has been manifested In the British 
medical world as a result ot the Invention of a dial 
(a! thermometer which It Is stated automatically 
legistera every fraction of a degree In tbe changing 
tempt ratuie. of the patient Mr Griffiths forwards 
fro i 1 ondon the following description of the instru 
ment 

The i lalm Is made that hitherto It has been Impose! 
ble to record with aicuracy the fluctuations In the 
temperature of the human body either In sickness or 
In health If this is the fact it Is evident that the 



Invention which has just been perfected will open a 
very largr field for research work In an entirely new 
direction The thermometer consists of a very fine 
flattened coll of platinum wire 1 250th of an Inch In 
diaim tor wound on a thin strip of celluloid film This 
coll Is then lovered for the purposes of Insulation, 
by a second thin film of celluloid The ends of the 
platinum wire are connected with ordinary copper 
flexible elei trl( ligbt leads An extremely sensitive 
galvanometer which will Instantly record any Increase 
or decrease In tbe amount of electric current pasalng, 
is ht Into the circuit The leads then pass to an elec 
tile recorder on whlih the extent of the variations In 
the current passing are noted by an upward or down 
waid awing of an Ink tipped pointer traveling on a 
continuously revolving paper covered drum or cylinder 
The principle underlying the thermometer Is that any 
change In temperature of the coll of platinum wires 
will vary the amount of current which can pass 
through it this change being determined by the gal 
vanometer and rocorded on tbe revolving drum Tbe 
thermometer which Is in an insulated celluloid cans, 
is to be placed In tbe arm pit and kept In position b f 
a bandage which will pass over tbo opposite shoulder 
The arm will also be bandaged to tbe side In order to 
protect tbe thermometer from all atmospheric in flu 
encee It Is expected that this now instrument will 
be used chiefly In hospitals In the treatment of such 
diseases as typhoid fever and pneumonia—-Weekly 
Consular and Trade Reports 


Statistic* of aeronautical patents In recent years are 
given by Dr W A. Dyes In the Eeltschrlft fdv Lutt- 
nchlffahrt for February The number of complete pat 
ents granted in Germany was 73 in 1399. 3« in 1948, 
27 In 1997, 14 In 1393. The correspondlnf numbers of 
provisional ptttfeotUma were 140, 48, 17, 14. In View 
of the fact that la Germany applications for patents 
are not punished until the Patent 04k* hag 
lned their validity, tbs author gives ter wmteste m 
the number of appUeeUeot teed by the Hk«Uab ft* 
ext oat* lg the same years, namely, TT9 in 1393, Uf 
in 1339,119 In 1997, 44 In 199*. and it is 19Mb 




tm'tx m 


SCIENTIFIC AMERICAN SUPPLEMENT No. 1796. 


857 


COMPASS DEVIATIONS. 

THE COMPASS ON BOARD IRON AND STEEL SHIPS. 

BY WILLIAM C. WARD. 


Vbkk the shipbuilders commenced turning out Iron 
•nd steel nmli navigators found themselve* con 
fronted with the problem of overcoming tbe magnetic 
forces of their ships and making their compass needles 
point toward the magnetic north it became evident 
that the vessels themselves were tremendous magnets 
sod disturbed tbe compass in different amounts for 
«ach direction in which the ships were headed, the 



point north than under normal conditions Poi the 
same reason the compass Is isthcr sluggish when the 
ship heads noith As the ship swings from south to 
west the north-seeking end of the needle Is deflected 
to the eastward of magnetic north and the ertor in 
creases until it reaches its maximum at west thence 
decreasing to xcru on north Them deviations may he 
repiesentcd aa a curve plotted from a base which in a 
straight line suitably subdivided Into the points of 
the compass haste ily deviations are plotted to the 



Fig 1 —Deviations Dun to Hull periuannnt Magnetism 
\nssnl Built Heading Nortb iieiiiiaueut 
N (Hilarity m Mow 

quantity of the error being gieater 01 less according 
to whether the ships Influence acted against or with 
the earths total force 

Any elongated mass of iron or steel whether a bar 
or a ship, will when lying in a northerly and soutlu rly 


light of the base line and westerly deviations to the 
left the cutvi of (OUise crossing the line at tbe 
points of no deviation I hew points an seen from 
the flguic to b< a half elide apart and It is for this 
reason that the error caused by the permanent mag 
ml Ism of the ship 1 b tilled semicircular deviation 
Uto remedy obviously consists of pitting a pernisn 
ont magnet so as to counteract the ships Influence 
Formerly this was done literally The vessel was 
swung through tin entire thirty two (mints or the com 
pass and the ertor carefully dctcemlmd on each I tom 



and cannot cause auy lateral deviation if the a the 
compass is found to read northwest when the ship is 
heading niagiutl north the thwaitsblp component is 
causing the tioublc and the compass noith is being 
diawn to the astwaid by much polailty on the star 
boird side We then fun (dace a steel magnet in the 
tliwaitshtp dliectlon with Its middle point In the fore- 
and aft line of the \itcHel anil 11s noith pole to star 
hoard moving It toward 01 away from the eompass 
until the <01 reef leading Is obtained cm the compass 
caid Now suppose that the ship Is headed east (mag 
nctic) and the compass is found to nad northeast 
The thwaitahlp mniponeiit Is now acting in line with 
the earth and can cause no erroi c veil were It not 
already compensated out A permanent magnet placed 
fote and alt with tta middle point In a thwaitshlp line 
(tanning tbiough the compass pivot north end forward 
will drive the cnmpHHs ninth off to tbe left By now 
moving this roigmt toward or awiy from tho compass 
nutil It reads north the fore and aft mmpunent will be 
halumrd and the ititln semicircular compensation 
completed this latte i method being much the slm 
pie r is use el i xi lualvc ly to-day 

Whatever (hi mane nt magnetism In imparted whll 
building to the thwartshlp pines of the vibwel as 
beams etc goes to feum pact of the mmlciiiuiar 
deviation which hai* Just been explained and coin 



1 IK h— Incline cl Molality if \irtiml Iron 

I c nsjtii d Hut Hi l tins if i icsscl Is lug v< ry num 
crons tgciiiiall) about two fit apart) and located 
lust b low the de ks and neat the (line of the compass 
with the it exileniltns compuratUrly near the midship 
line In which compHssis ar located exiretai a pow 
erful Influence of \arving strength and ehaineter as 
the ship swings Ihtemgh (lie thirty two points of the 
eompasR and tli beams ar brought to vaiious angles 
with the magnetic inn Idem As long as the ship 
heads until ot south the lx unis ar at light angles to 
the dilution of the eaiths lines ot foree and no mag 
uc them can 1 m Inclined As long is the ship heads east 
cl west though llu Induced magnetism Is at its maxi 
mum the le can be no lateral effect nil the compass 
needle bciaum ship and enrlh act hi lb name straight 
Urn Howe vc i as the \esse 1 a head swings from north 
to cast the induced north polarity in the port beam 
ends repels the ninth seeking end of the compass 
ueedie off to tbe right (eastwaid) reaching Its maxi 
mom on magnet it northeast and from there dim In 
lahlng to rero at east when the now highly mag 
uetlxed beams Ih north and south On headings bo¬ 



b'ig " — < atises of Heeling h rror—Transient 
Magnetism Due, to Jwirth s Vi rtieeil bore* 


tween oast and south Out noith ends of the beams 
again act across the line of the eattli s force and drive 
the needle off to the wost of magnetic noith Hero 
again the deviation completes its cyele fiom yarn to its 
maximum (on southeast) and back to rero on south 
where tho beams Ho at tight angles to the earths 
force and take on no magnetism In like manner 
easterly deviations are produced on southwesterly 
headings and westerly deviations on northwesterly 
headings A curve of those deviation* if platted as 
before would croon the line on the rardlnal points 
and exhibit maxima on the intercardinal points from 
whkh oireurostae this class of compass error is 
called quadrantal deviation 
No system of permanent magnets can posatblv cor 
rect this error which ranges from ruo to Its maximum 
and back four times whenever the vessel Is turned 
completely around Tt is found however that a broken 
har of soft iron Intercostal with tmpect to the com 
pass and which Is dependent for Its magnetism upon 
the same conditions as the beam must then fore 
cause deviations of a quadiantal chamtct, moreover, 



858 


JirwK 4, 1910. 


SCIENTIFIC AMERICAN SUPPLEMENT No. 1796. 


sue h a bar—or two short bars or balls syminitrlially 
placid In a thwarfehip line through the lompasa- 
sv111 caust. westerly irroi whmivu tin bi ams sic 
causing easterly anti thi reverse M«re thi south 
polt of tht iKirt bar attiaits Mu niitli end of tin 
noidli to the westward whtri tlx toiitlnuous btatn 
present'd a north pole to up I It to tin mat*aid and 
so on through the entire Irek 

Aftir the attnlntitular delation has bttn ttimitn 
oattd out by thr iximanent in tan 'a as explained 
thin, only ittnalnn to htad tin visstl noithi utt (or 
soux otbti convenient Intmnidlinl joint) und move 
thi two lion bnllH tu bars as much km may bi littt ssary 
to iiiaKt tlx (oin pass glvt tht tout it intfemtli rtud 
IllK 

Ibi rtasun foi heading tlx visstl north and tast 
(oi south tnd weHl) to tomprusat tlx w ml t lit ular 
dt v 1st Ion Is now vident fu It Ih on tlx cardinal 
iKdnls that tht t|iindrantal Is ala tys /tin IIhvIiik 
unit rimoud thi si ml i lrt ular efior it is best though 
not absolutely niitBMury to tot tut the quadrant al on 
tlx inti riatdlnal in hits wht rt it uatbts its maximum 

In ran i as( h a small trim la found wht h Is tin same 
on all heudlngs This t instant may be du to tlthrr 
or both of two tatiHiM lnsynunetiltal soil Iron in 
tlx m Ighborhontl of thi totniasH or Hit pining of 
tin toinimss out of tlx tort and aft lint of tlx visstl 
In tht laltu asi tlx ihuii dy HiigKi m(h itscIf tu thi foi 
nn i no attempt la usually tnadt to tempi nsatt but thu 


nor is ascertained and allowed foi in laying tourae* 
A tfntly suspended magnetic notdlo however, will 
not take up a north south position in a plane tangent 
to lh< earths surfatc but will dip no that it points 
to thi inagmtit poll Its liositlon will be. qutti virtleal 
at thi lioli and horizontal only at tlx msguetic iqua 
tor At inttrratdiati jioints on the earths surfau varl 
ous dt git is of dip will hi obwivul bi tween these 
limits lhuB the i irth a total font is made up of 
both a vcitkal and horizontal tomjionint Iron tnaats 
snioki staiks boil davits stanchions and other up 
and down niassis of iron whh li cannot b< affettid by 
thi iartiiH horizontal font have mveitbrless mag 
nctlsm indue d in tlum by thi vcitkal tompomnt of 
thi earths total forti and in north latitudes di velop 
north polarity at thitr lowi r ixtiimltlea The effect 
upon tlx itmipoBs n tdk will dejirnd on which i nd 
is niarn at hand for a cotnjutsH jiiaced halfway be 
twienthc extnmltiis would not U affected Tht total 
iffeet of tht vtrtlial soft irtn of a ship may be eon 
siduid as ont dc finite jitituantnt magnetlt pole of 
fixed position relative to the (onipass and therefore 
must iusp sc ml e ire ular deviation In fait the eiior 
dot to thlH class of Iron Is out of tin elnmnts that go 
to inskt up thi total s iniilitulai trnu 
As will quilt natuinlly be ix|>t<ttd tlx stnngth of 
tlila viitl ally liidiutd iiibm" listn varies with tht latl 
tudi 111 wlilrli t he vcksiI hujijeiib to hi Attunjits have 
be u pmd< to trifle t it bv means of vertical soft lion 


bars (Flinders bar) ao placed as to present nn oppo* 
site vertically induced polarity at the mean or result¬ 
ant point of application of the vertically Induced dis¬ 
turbing forci. General practlet however, is to twin* 
ship for deviations and retompensate after any con 
sidtrablc change in latitude 
All that has gone before has referred entirely to 
eh I jib on an even keel The moment the vessel com¬ 
ment ts to roll existing conditions become modified 
and new fortes are brought into play An the ship 
bt t Is say to poi t the port beam t nds acquire from the 
• aith s vert it al lomponnnt north polarity (in north 
lalltudts) and tht Btarboard ends the inevitable south 
jmlartty 1 lx t ompasR north will thin be both repelled 
and drawn to stai board On tht starboard roll these 
conditions will bt quickly re verst d and tht compass 
medic will be forced to jiort ul Its proper north dirot 
tlon Thus while no Axed error will result the com 
pass card will vibrato fiom Bide to sldt aa the vosael 
tolls and tlx helmsman cannot tell within aafo limits 
what (ouisi he Is storing To stop this swinging of 
tli itmiiuss inrd a jxrmancnt magnet is suspendt-d— 
Intltudi poll u| |m riniist dlrutlv below the pivot or 
the rompaBS As long is the visstl is on an even keel 
there is no effect but as soon ns sho hi els over the 
<nmjmsK card tilting in its gimbals brings this heel 
lng magmt relative 1v off to nnt Hide so that Its tipper 
pob fount rails the fonts for the time being induced 
in tin uppt i tnd of Hit btantB 


THE NEW STANDARDIZED COTTON GRADES. 

THE PASSING OF THE EXPERT. 

BY CHARLES RICHARDS DODGE 


It bus betn held that I hi t iassIHtalli n if totton tor 
11atli pitiiioflis (iiiiici never be an exact s lime but 
must deputd mote ot liss upon Hit cllsiretlon (I tx 
is its and be opt n to honest Ulffti cnees of opinion 
Ittduecd to a mote direct foim til state mint It mav he 
said that tluu have htcti no utiiraiin ectaiiduids or 
giades In the cotton tiadi grade-e of tlx him name 
In dirruuit ivhniRts ellffirltifc considerably in qmil 
tty thonby causing wide dlfftitn m of oj inltm and 
muili friction tn iuaik<t lians-utlnna Now that a 
govcinnunt stand#!d 1/at Ion of gindca foi a ltropt r and 
iinlfottu tlasalfliatlon of eotton bus little eft(ct<d wlitn 
thtsi standaids art universally adopt til as tlxv an 
bound to bt ont of Mu thief causta of eonirovttsy in 
totton tending whether nlatlng to s|iot tiimsac 
tlons or in tlx making of coutiacts for fuiuii dt llv 
ery —will have bee a tllmlnatid 

XA lint Iht Ciadt itst If was unable to acccmij llsh lias 
iscn effect (l by officials of the Department or Agilcul 
title without any flare «r tiumieets although the action 
of Conniess authort/lng tl« wotk ehnnctil to lie toln 
tldnnt with the xpnm of the methods of mnduttlng 
bimint bh in tht itiltoii txihangts of the tountry which 
ajqs art d tn a m|h t l&l it port of the Dt jmrtmt nt of Coro 
merit and Gabor It may b« nmimbend that this iu 
vestigation of the opctaHcms of the cotton exchanges 
was made by Mu Bureau of < orporntlonh in aeeordanct 
with a li solution of the Mouse of Me pre sentatlve s par 
tieularly lu rcgaid to tlx classIHcatlnn nnthods then 
in vogue and to tht tange of contract grades these 
grades being used in tonixilioii with the business 
knowu aw Hading In rutuit In the report which 
follow d many miggistlim* wile made whereby tins 
bVbtem might In lmpioicd tin !tn| ortiiiut of the tally 
stablishnunt of uniform standards of tht hading 
grades of totton in all markets In lng turtle ularly em 
plmsirid *4uim vtais ago attempts wm made to st 
tuie muh uniform slandsrda by lolnt action on the 
twit of hading totton txthnngcs but the movement 
was without results and slmtlai tfToita made from 
time to time bv the New Totk Cotton Kxthange* have 
failed to meet with ltsjwnst eithi r from the other ex 
t liangt n or from I lverpoo] 

The ntw govunmtnt stan laids art the teault of a 
ptovtalon which was Intlmltd bv (nugreta In thi appro¬ 
priation hill foi the fiscal vcitr 190ftOt for the pur 
ixse or st tiring tlx nnvltis of t xpi rt cotton tlassl 
fins In oidtr to fix a standard for middling cotton 
to bt used us a basis it stabllsh standards for nine 
dllfticnt grades thtsi Kindts to be the official stand 
ntd of i uttun ilasslfliath it Tht experts were to be 
sthtltd bv the Dejiartmtnt or Agriculture though It 
was nnt | ropoacd to makt the standards established by 
them (omimtsorv bv Inw 

It should b explained that at this time eighteen 
Kiadts of toltnte wen recognized bv tlx Ntw Vork 
md Ntw Orleans cotton txihangts ten being full 
grader and t Ight Ih imr know n ns half grades the 
latter dtalguatod by prefixing tfii word strict Those 


grade s wt u as follows Fair strict middling fair mid 
tiling fill strict good middling good middling strict 
middling middling stiiet low middling In middling 
strut good orellnaiy good otdlnaty strht good mid 
filing tinged good middling tinge el stilet middling 
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tinged middling tlngid strict low middling tinged 
low middling tinged and middling stained Prior to 
January tat J90X nirn othu Iute tmediate grades wc re 
retngnixed the He being known aa quarter gradis 

For Itgltimatn comm niil purposes nlm grade# ioh 
formerly reeognlxtd tn the olflu c lasaltioatlons and 
ns tslabllsbud bv Mu new ofllc lal sttndards) art ail 
that an upcigsary Tho classifliaUon of cotton Is 
t hit fly based on color and I hi amount of dirt and 
tiasb that It contains The consideration of twice nr 
thrtco the nine giadu is an absurdity for while thoio 
are experts who are able to defect vevy minute shades 
of differentia practhally no two exports in dllTertnti 
atlng thirty giades oi even eighteen would be able 
even to nppioxtmati the same results in iudejKndent 
examinations of the same lots of eotton Heme tho 
honest differentes of opinion wbleh arise in differ 
tnt exchanges 

Tht. necessity the it fort for a simple e lasalfliatlon 
Is obvious and It was tho aim of the Department offi 
clals siting under the law of Congress to devtse a 
natural and practical system of grades which after 
having b* e n standardised by recognised experts might 
bt maintained in Washington as types for purposes of 
future torajiariann The Bureau of Plant Industry of 
ihe Department of Agriculture having been charged 
with the work—which was placed under the immeelt 
ate dint Mon of Dr Nathan H Cobb of the Section of 
Fiber Investigations with thi authority of Congress 
and with an ample appropriation the Department be¬ 
gan at once the selection of the standardisation com 
muter At the outset the important# of securing as 


fur as ptmalblt the most competent and widely known 
men In tlx mtton Hade whb lully ittognl/td and In 
time tlx list or names of tlx gmtliiiiin who would 
lunipow thi ummlttei w m loniple t d In Its ptiBon 
ml all Hit tlons or thi country and ull Inti reals In 
the totton tiadt btlng rrpicflcnt d Meanwhile stand 
ardhcid sanulia rtpriHtuMiig Ihe giadts ncognizeil by 
the totton exihangua of tlx country had bcin hi cored 
and held undci seal to be opemti by the committee 
whin It should meet in Washington to perform its 
work 

Tht t ouimlttei was as fellows losiph A Alriy tof 
John M l’ai kci A Co ) Ni w Orlt aiut Jatrn s Akers 
tinman Akrts & Inman) Atlanta l Ilf ton P Hake i 
(lawrenct Manufacturing Company) Lowe. 11 F M 
C rump tF M ( itnnj> A Co ) Memphis John Martin 
of Paris Texan (.eorgi W Ntvllk (Weld & Neville) 
New Vork city I W I’arku (treasures Olympia 
Mills and otlurs) Greenville. b ( Nathaniel N 
Thayei (Buriy Thayir A Co ) Boston and (hatIts A 
If elder (John ll Rogus A Co) Galveston- with Mr 
Thayer of Boston aa ihaltmau This committee also 
lead thi assistance of thru export ilusaihtrs who 
aidod materially in the jin limmary work They wue 
lutes Maze rat i hail man Classification Committee Now 
Orleans ( otton Kxchangu W P Burbot Classification 
Committee Now Yoik ( uttun Kxthange and J R Tay 
lor t Issuer of A 1. Wolff A Co Dallas Texas The 
foreign members of the committee were not present 
as It was not possible for them to attend so early in 
thi yiai and it was important that the work of the 
lommlttie should be finished before tho expiration of 
tht Sixtieth Congress 

Tin so busy min unselfishly gavi their time with 
out compensation for the good of the trade and at thu 
ilost of thtli Jabots pnsenlid a repott which while 
extremely bilif eovared thu wtaolo ground It wm 
addressed to the Secretary of Agriculture aa follows 
Sir Having been called upon by you to aaalat 
you in the establishment of a standard of middling 
cotton and using the same aa a basis establishing a 
standard of nine different giades to be designated 
Middling Fair Strkt Good Middling Good Middling, 
Stiht Middling Middling, Strict Low Middling Low 
Middling Strict Good Ordinary, and Good Ordinary, 
In pursuance of the terms of the act of Cougress upon 
the subject which stsndaida should be the official 
standaids of cotton classMcaltona beg to advise that 
In pursuance of the Instruction given us, we have 
made up types representative of each of the grades 
of cotton referred to above which we have delivered 
to your Department, and which we believe to be fair 
types of the different grades referred to" 

It ws* pointed out by the iwnjnftfee that It would 
be unfortunate to have the standards used aa a bgsis 
or Hate# In the middle of the cotton aeaeon. and that 
they should not *o Into use by tht trade prior to 
September 1st, W1A It wsa urged that th# g#v#re- 
nwat should at all Unrns maintain tbs strtafeat ggpor* 
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vlaloo of tho preparation of tbs standards, these to bo 
safeguarded la « T wy way by sue h legislation as might 
be ammmn to prevent their being tempered with 

The data upon which the standard* mar bo uaed by 
the trade to approaching Already they have been 
adopted formally by the Now Orleans Exchange, and 
other aonthern exchanges are expected soon to follow, 
New York has not yet been heard from but It Is 
known that the Exchange has the matter under con 
slderatlon As to the foreign exchanges I can only 
refer to a recent conversation with Mr Jules Male 
rat, the veteran chairman of the classification com 
mlttee of the New Orleans Exchange, who stated that 
members of foreign exchanges visiting in this <oun 
try are very much Interested In the new standards 
and with their eyes open are atmply waiting Mr 
Maserat believe* that the adoption of the standards 
by Liverpool and Manchester would mean practically 
their adoption throughout the world 

The type samples of cotton which make up tbo nine 
standard grades are arranged for safe keeping in that 
numboi of heavy cloth cove red cases measuring about 
twenty by twenty one Inches and five Inches deep each 
case being provided with a tight fitting hinged lid—a 
single grade the cotton samples at tanged In twelve 
compartments being shown in each case This is 
made clear In our Illustration although It should be 
explainod that all which appear* In the Illustration 
above the words ‘ Do not touc h the t otton Is merely 
a bromide enlargement of a photograph of tho cotton 
samples below which has been affixed to the Inside 
of tnc cove i of the rase pie lure and samplea being 
dfterwatd photographed together As the most minute 
details of the surface of the cotton samples are repro¬ 
duced In the bromide—sue h as tho positloua of parti 
rl s of dirt or trash, or tlu lay of the cotton fiber 
Itself—It becomes a telltale indicator any disarrange 
me lit Inti iferetne m tampering with the samples bo 
ing shown at a giant o 

The official label placid on the outside of the cover 
of the ease bears (In blue httcilng) the words Do 
paitinont of Agilcultuio | Official Colton Giades (In 
gold lettering In an ornamental design) U 8 bland 
aid (In blue) | American Cotton | of the grade MID 
DIING (or othei grade as the ease may be 1 with 
the picture of an eagle In flight also In blue Then 
follows this notice The surface of tho cotton alone 
shows tile grade Kocp the box right side up Keep 
the hox closed when not In use as light and dust do 
stray the grade When Issued caeli box bears the seal 
of the rkpHitment or Agriculture and the slgnatuie 
of the Seereiaiy of Agileulture ceitlfylng to the grade 
on the date of Issue The photograph represents the 
e otton on the date of certification 

On the front end of each case or box appears tho 
seal of the Department with the word* Official Orade 
Middling (or other grade) In blue The accompany 
lng Illustration shown the manner of securing the la 
belt to the case 

The work of grading tho cotton samples to standaid 
la cairled on by the Department In a special room that 
has been provided at the top of a building whole the 
light conditions aie as marly perfect as a careful 
study of tho requirements and the application of set 
entiflc principles can make them The examination 
tables are arranged acme twenty feet below the sky 
light which has a pitch or Inclination of fifty three 
degrees A pitch of aeventytwo degrees as re com 
mended by the United States Naval Obseivatory au 
thorltle* gives perfect Immunity from sunlight st any 
hour of tho day, but this Inclination also lessens the 
volume of light on account of the direction of the 
light aa It entora through the Intervening glass With 
a pitch of fifty three degrees better lighting Is secured 
atid In the event of a straggling ray of sunlight enter 
Ing It can be screened off readily by a narrow adjusts 
ble curtain In finding a location for the grading 
room, the danger of color reflet ttone from adjacent 
buildings was duly considered pure well diffused 
north light without bars of shadow from the skylight 
framework or supports being absolutely essential In 
the work of grading cotton samples to standards 

As lighting conditions must vary In the different 
laboratories where such grading work to carried on 
and as thq types preserved at tbs exchange* are bouad 
to deteriorate In time and in different degree, the 
advantage of having Always available in Washington 
an official set of true standardised types of grades, for 
the settlement of disputes, is obvious 


Ths oM p rob lem of regenerating or devoJcanlsIog 
waste vulcanised rubber to ones mors mads the sub- 
feet of a patent, granted this time In France to J 
C Boagrand According to tbs patent, one part by 
weight of taely-ground' waste to added to S to S part* 
of melted paraffin wax (or other oil or fat), and heated 
at If* deg to 1M deg C oath It to completely die- 
solved Lead acetate, er other editable salt of a heavy 
foetal. to added to the hot mass, and the mixture to 
thoMught? agitaUd, tn order to precipitate the sulphur 
agtaetatBe satohUk The meee to then either ft) ex- 

tttjM »• *a* 

iyi 


as well as oils resin, etc, and leaves the regenerated 
rubber still containing &U other loading materials or 
(J) cooled dissolved in benilne, petroleum ethai or 
other solvent of unvulcanised rubber and paraffin wax 
the solution freed from mineral matt* r by decantation 
or fllttation and the rubber recovered after concen 
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I rating the liquid ut a low temiwralurc bv prcdplta 
lion With warm acetone The lubtxi Is washed with 
boiling acetone and dried preferably in vaeuo 

USES or OLD HOPE 

Co>stl Qi nucai lieu i ai P Smnmh of Mambuig 
discusses in a practical way the various uses to which 
old topo is pul at the pirscnt tlm< 

My American luqulreis apparently arc misinform* d 
In understanding that (,prinan pwpei mnnufac turns 
hare dlsroverotl an economical method of removing 
heavy applications of tar and graphite fconi old rop< 
Furthermore Its market ptlc< la such that Merman 
manufacture rs an not Interested In making expert 
ments along this line Heavily tarred old rope Is 
woith more today for miking oakum than Is lightly 
tarred matula] and It does not seem probable that 
them* conditions will undergo anv substantial change 
The business of collating and classifying old rope 


Is an Important one In every seaport Old hemp ropes 
are nearly all taned but there is a small portion of 
such cordage which baa been used for hoisting pur 
poaee or for tying logs into rafts, and this portion 
to not exported being converted in Europe Into clg 
a retie paper 

More frequently hemp ropes are lightly tarred the 
arlgtsa) heavy coating having been washed off by 
water or melted off by the sun, and oan be need tor 


making a (heap grade of oakum, but are nsed print I 
pall) In paper making In Europe the lighter tarred 
roppa are utllired to a small extent for clgaritto paper 
but principally for heavy manila called papier goud 
ronnd For this the tar remaining In tbe rope to re 
garded as desirable In Ameiku few millers uao this 
taw material and little of it la exported to tbe United 
btatis 

oaki u mtu h«— rneir wish— urn Manila 

The best oakum rope Is called wtrlgau in German 
cordage pour Atoupc In Tioneh and la worth about 
D« cents per pound In America Iht lighter tarred 
hemp rope Is called In German gelweerten hanftau 
and In French ccndage deml goundronnA and tbls 
Is woith In th I nltid States about JV4 cents pc r pound 
which explains tleaily why It Is not worth while to 
riiunve the heavy roat of tar for converting iho rope 
Into paper 

The serap*e and waste from these tarred ropes and 
nlan the old oakum removed ftom tbe seams of ships 
are used foi making boirela and leather boardic This 
wabte was fniimtlv cxpoitcd to the United States but 
lattelly American papa makers have found other ma 
tulals seemingly more suitable for theii purposes 
Tho hemp waste 1« called In English tarred hemp 
shakings In German lumplau and in * remit tor 
dll a de c learner goudronn* and It Ir worth In tbe 
United StntcH 1 V. to lie tents p i pound 

Old iinnlla rota has quit* anothe r sc t of applies 
tlonH This also comes cither white untaired or 
taned Of the white huge quantities au collected 
the most of which goes to the United States The ship 
ments to the Unltpd States average _ Out) to 1000 tons 
is i month Ann rlean manufae tene is using It for pro 
Uu Ing tope and Insulating papun It Is worth J> ( 
to _ K, cents |ki pouml Th Amcil an price is held 
down so It Is Raid by a buying combination of eon 
sumers homo years ago the manufae tun is had drlv 
in the pi lee of thhc ait tele up to 4>j and r unts per 
pound whereas Intrinsically U should not he worth 
moie than { cents 

M\NII \Wll> IKK IS -C lltNI I Ml e I HTCIMS 

Manila tope when taind heavily Is not exported 
and Is worth % of a cent to I tent and when lightly 
tarred 1% to „ cents pe i pound Its excitation to 
the 1 nltid Hiatts Is trifling 1 uiopcan manufacturers 
abhotb motel or It for manila and hag papers Dutch 
Funeh end I ngllsli ports arc tin principal sources 
of supply or tumrt munllu iojm when ns Hamburg 
MU piles siuietly all) of this i,i ml* Some neanila lopes 
is not tailed hut tanned when It Is ot less value 
than If tailed 

1 «tu unable to 1 am that unv graphite Is used In 
this country fen Impngnatlng mi* 1 am also tn 
formed that Ann than manuf ectuii rs who ten or 
twenty years ago used tope or jute stocks aie now 
working prim Ipally with sulphite pulps soda pulp or 
so called kraft pulps foi the same purposes Dy 
ntilng Iht newer ihw malt rials whl h will produce a 
fair paper they get a larger output from their mills 


although the quality to not ao strong oi durable 
Rope stock must be cooked much longei than modem 
pulps This changed custom ha* decreased the value 
of old rope and old bagging considerably though tbe 
demand for paper baa Increased within twenty years 
so enormously that ropes and bagging formerly the 
sole raw materials could not now be furnished In 
sufficient quantities to satisfy the requirements of 
manufacturers—Weekly Consular and Trade Reports 
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CANADIAN PULP MAKING. 


A PLANT IN THE ALGOMA DISTRICT. ONTARIO. 


A r the present tin e tb re Is nr at 1 teres in the 
iulp and taper industry 1 tar ads where tlere is 
avallal le at abundat e of wa er power and at at o nd 
lug auptiy of raw material In the Algoma district 
of the I rovin e of Onta lo wi h its vast s| ru fores s 
and Ita ex enttl o water tower many leslrabt ondl 
tio s are off r d o he manufa t rer of p Ip and 
pap r 

On a o t f lose adva ages a gr at 1 it and 
paper plant bas be n established at the II tie town 
of hspaiola on tie St a ltd Itlver II la ntrean some 
200 II s in I g I has us roe In I ak His oaslng 
It fol owa a winding ourae to th at ores of ho 
Qooiglan Bay many important waterfalls interim ting 


BY TRANK C PERKINS 


Its progress on of the finest of these as shown In 
tl e a ompanylng illustrations being in the neighbor 
hood of hspanola where the plant of the Spanish 
River P lp and Paper t on pany 1 td has been located 
and from where the i uli Is shlpj ed The present in 
etallat on bas a rapacity of 1 0 tons air dry weight 
or day Tl Is l ulp ntll Is equipped with the latest 
n a hln ry as indl ated It the engravings and It 
ntalns twenty fat r grinders eighteen wet ma hlnes 
and twelve 460 ton 1 ydraullo j resaes 
At this Sianlsh River lower tlant a head of 62 feet 
Is available fron whi h 10 000 horsepower an be 
dovrlo ed al hough only 16 000 borse-i ower Is now 
being utilised 


A half a decade ago a number of capitalists on reoog 
nixing the Immense possibilities that lay in the es¬ 
tablishment of a pulp and paper industry In the 
Algoma district secured a concession from the On 
tario government and at once prooeeded to erect a 
modern i lent at Bspanpla 
It will thus be seen that this great undertaking Is 
of comparatively recent growth Bucceaa however* 
was assured fron the ontset by reason of the sagacity 
and foresight of ita promoters who secured timber 
limits comprising an area of abont 5 000 square mtlea 
In the territory drained by tb Spanish River 
A s ill lent supply of raw material was thus pro¬ 
vided and recently during a single season tfyQuu oortta 
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ot-wwa* w** o*t T*e annual output of tha flfitWh 
«pl* palp ssfili la saM to ba (0,000 tons and It flu 4a 
s raalr SOHeat la tha Halted States particularly in 
nttaots, Indiana, Wisconsin, and Mtetaigaa 
It la lnttrraatln# to note that In 190B the Canadian 
paper m**«"g aeUbliabmenta employed about 6,000 
nan, tip* wagas being over (1000 000 and the product 
mined at nearly 110,000,000 the total toTaatment 
Mac about Ml 000^00 

In the wood pulp establishments the material pro¬ 
vided had a value of nearly (4 000 000 About (1 
000 000 was paid in aalarlea to 1 416 employer* while 
the total Investment waa about (l t ooo ooo it la mala 
talMd that the past five years have shown a wonder 
tvl Increase in the output of the Canadian pulp and 
paper mllla, and that the growth le the result of the 
heevy demand for the raw material being met through 
the utilisation of the country s vast and available 
water power 

IRISH LINEN AND SOME FEATURES OF 
ITS PRODUCTION • 

By Sir Wu uav Csvwroao 
The first use of linen as an article of clothing la 
veiled In the mlata of antiquity Linen la mentioned 
In the Book of Oeneela as already in use for robing 
the royal princea of Egypt and throughout the Bible 
It is very frequently referred to lp term* of apprecl 
ation and as a symbol of purity and excellent But 
It la needlesa to refer to history In order to prove 
the ancient use of linen for considerable quantities of 
It are actually preserved for ua In Hgyptlan tombs 
and acknowledged to he of the respectable age of fifty 
centuries or so And this Bgyptlan linen (a made of 
flax which examined under the microscope ts quite 
similar In fiber to the flax we use to-day I may add 
that some Egyptian linen la maneloualy fine and so 
thick In proportion to Its fineness that nothing similar 
has been woven In modern times But the subject 1 
wish to treat of Is modern linen of a single locality 
and a few apecial features of its production 

Irish lines la of world wide fame and perhaps ex 
amtnatlon of Its manufacture may help to explain 
why K !■ so The motet and mild climate of Ireland 

Boctnty ,r Art* 


la admirably suited for the growth of flex and for the 
successful carrying on of every process of Its menu 
facture up to and Including that of bleaching The 
flax plant has s thin wiry stem of about three f»et 
branched only toward the top to tarry the pretty blue 


flower and the boiled fiult whith contains the lin 
seed The fibers run In stiamls between the skin of 
the stem and the woody pith forming the tenter of 
the stem When flax Is grown for fiber It la nevi i 
tut but Is pulled up by the roots soon afttr the fruit 
Is formed When pulled at It Is at onu plated in 
sheaves in three or four feet of water gem rally In a 
slanting position with the top upward It is then 


Ml 

loaded with stones or other heavy material to keep 
It under water where letting or fermentation pro- 
t eedi Tht objet ♦ of retting ts to facilitate the aepara 
tion of the filler from Uit akin and wotilv substance 
After ten days or ao it 1 h tuktn from the water, dried 


and tht fiber la separated To IT t this the flax Is 
bruised and snitched I t beattn by rtvoltlng bladts 
of wood Tht flliei is then taken I > th spinning mill 
Various flax produt Ing ountitea tarry out tills protean 
with tnoic or it bh ait hither flax Is to bt spun 
into vain by hand oi bv mathlitrv It has to bt 
hatkled that la to snv onib it ovt l ahan ixdntrd pins 
till the strips of fibers removed from the stalks of the 
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flax plants an divided Into apimrently single fibers 
This division Is only apparent as the ultimate libers 
of tbi lias plant ar« about I Vi Indus long tapering at 
eath end to an exceedingly fine | olut A gnat nnm 
btr of these ultimate HU is ai< Hluik togc the i by the 
natural gum In tlu plant and loun a hat look Ilk. 
the long HUra h suiting from 1 h< hackling 
Whin flax la to U Hpun by hand a bundle of this 
hackltd flax la put upon th distaff and a ftw of 
thisi long flbeis dlfTnlng In nitmUi auoidlng to the 
tint tit ss of the yarn to U spun an by tbi m lee Mon 
of tin spl imr anil without am futilur subdivision In 
tiodiuid dli lh Into tlu vain as It Is twlstid and 
wound on to tlu bobbin In tin spinning whorl 
iht irortss of hand spinning though piududng a 
lattir llitiad la by Its natme Impossible of appllm 
tlun lo th spinning of yarn by inudilmtv as thi 
mi limliif, finni • mnot makr that sc le Mon of Individ 
tin I tits rs i\ hie h takes plan In hand spinning Then 
fou In mudilni spliminK iiuunllths of luukltd flax 
Miih iih art pul upon tin distaff of (hi spinning whed 
are fid into a itiadiliu lalltd a sprcadei oath quan 
tlty in plm o\ * i lapping I lit pm rdlng om 1 hi sc all 

Ihbik from tlu inadiliu In om lontlnuous riband 01 
slit11 wlildi Is too thhk and too lritgulai to foim 
v ii 11 I nlfoimlty la thtiifon si Hired by doubling 
and fine m hh by dmftlng or diawing out till It 
Anally ap|>enis In th< form of mve a looadr twisted 
thuad of ft mu flvi to twmtv Mims the thlikiuss of 
the yam minimi I his rim pasHts Into tlu hut 
wati i trough of the spinning franu where thi natural 


gum holding togithei the ultlniati Abus of thi flax 
Is wfftiiied and u|K>n Issuing fiom the tiimgh thi rovi 
Phssih Islwiin two inlis or rulliis thi suoud pair 
Minnliik tastir than thi (list pah which diaw those 
Ills is past iaih otln i thin by txtiudliig and ridui 
lug tin flluiuiiit to the iiqiilnil digici of fliuneBS 
and dilhii thi ni to thi flyi l which (wlsts thi m up 
light and winds them on to tlu bobbin Thi subse¬ 
quent drying of the varn haidins up again the natuial 
gum of thi flax plant and gives the yarn thi flrmneaa 
■ ■•qulnil to allow of Its siilmiquint handling In the 
luniiuradun of doth or llinad 

About eighty yiaia ago a gnat transformation In 
flix spinning took plai In Inland Prior to that 
Him linen yam was thin spun only by hand on the 
Id fashlimid spinning wind In the year 1828 Messrs 
Vnlhnlland s intton mill was humid to the ground 
lliev at otin with I hi enterprise that dlatlngutahod 
tin family dtddtd to n build It ai a flax spinning 
mill I hat mill slatted woik in 18*10 In llcnry 
Stud Btlfoal Pod of thrsn same buildings still 
contain the oldies of Mu York Street Flax Spinning 
C ompanv T.td Almiit tin same time Messrs Mur 
land of Caatlewoltan also began flax spinning by 
steam dilvrn mathlnciv Mcsara Hind and othors In 
Hi Hut followed and by is 0 thin wore In Ireland 
320 000 apindtia prodiulng linen yam The beginning 
of thi change from hand spinning had already taken 
place foity years earllu In Fngland flax spinning ma 
chlnery having boon Invmtid by John Kendrew and 
Thomas Porthouae, at Dafllngton, In 1787 Their 


spinning frames wen rude aud suited unly for loam 
yarns but Mr John Marshall of I^eeda having taksfl 
the Invention in band improved it and he also de 
>doped the industry and founded a large business 
Mai him spinning spnnd also In Scotland where a 
mill was emtid mar Glamls in 1790 But although 
Ireland was last to 1 m gin not many years elapsed ere 
It was abreast of England and Scotland In 1800 tro 
laud hRd ss I said 126 oon spindles England had 360 
0U0 splndlts and bmtland *10 1 000 That Is to say 
there was In 18>0 about an equal number of splndhs 
In each and a little later In 1856 England attained 
Its maximum with <40 000 Since that time Its spin 
illea have durepaid until now the linen trade thire 
seems to lie mar In Hie vanishing point with less than 
r 0 000 spindles Even the Messrs Marshall have 
found It necessary to wind up and <loa< their ome 
famous mills In Ixeds and transfer theli business to 
tlu Inllid StHtis of America whire their mills now 
foim part of the Limn Thread Company or Combine 
Scotland reached lta maximum In 1871 with 117 000 
spindle* now It has 160 000 while Ireland s share has 
lnitiased by a laigei mimlx i than the other two have 
lost Inland had In 187 r *106 000 spindles In opera 
tlon In 1888 It had 80*1 onn It has now DPi 41# spin 
dies belonging to somi fifty different (ompanlis -sov 
iti in of thi in In Belfast one ill Cork and the othirs 
siattiud thioiighnut lister One of the naSbns of 
this gnat displacement !u favor of inland Is btxause 
it has praittially this one textile Industry only where 
as hupland and Scotland have others whlih have al 


lowed of a higher profit, and the payment of a higher 
scale of wages The number of persons employee! in 
tixtlle factories In Ireland In 1907 was Flax 70 M2 
wool and worsted 4103 cotton, <03, silk, 2 r >0 and 
hosiery 604 

An average slrtd flax spinning mill may loutain 
20 000 spindles and a mill of that else would give 
employment to about 7 r >0 persona It would today 
lost |30 to 940 per spindle to erect It that means 
icon ooo to 9800 000 The management of such a mill 
will consist of 

1 The owners of the mill or directors of the com 
l>any owning It 

2 A mill manager 

3 A hi ad spinning master a hiad preparing mas¬ 
ter, and a head sorting master 

4 A flax buyer and a yam salesman 

The worki rs art employed In th# proportion of two 
or three females to one male A few children of both 
■exes and of 12 to 14 years of age, are employed as 
learners These are what are called “half timers'’, 
they work and go to school on alternate days, and 
they cannot be admitted to work unless they attend 
school 

About 9376 are spent In turning 8600 of flax Into 
yarn another 9375 in turning that yarn Into brown 
linen and about 9260 In turning that brown linen 
Into white goods ready for market Thus on 9600 
worth of flax about 91.000 Is spent, chiefly in wages, 
and the finished product Is worth 81^00 

Ths flax wed In Irish mlUa U tlu prod two ckMy 
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or four countries—Ireland Belgium Holland, and 
Russia 

A new ontlst for linen yagut has rocantly been 
opened up by the Introduction of linen mesh under 
mar Ordinary flat woven linen waa not porous 
enough or elastic enough for underwoar but now, by 
a ikk ultar system of knitting (or rather by a tomblna 
tlon or the two processes of knitting and of weaving) 
those difficulties have been oven ome and a fabric Is 
produced satisfying all the requirements of hygiene 
and eminently suitable for wearing next to the body 
Already this new matutal baa met with very conald 
erable sun ess both In this country and ab’-oad It 
is worn and recommended by leading numbers of the 
medical profession and persona who have ome ex 
Iierlemnd the comfort of searing it are not likely 
to go back to any olhir fabric It la a well known 
fact tbat limn possesses therapeutic properties which 
are not found in any other flbei, It does not Irritate 
the akin or dug the pores, and at the same time it 
allows of adequate ventilation I am confident tbat 
this new linen fabric will eu long be largely adopted 
as a material for underwear 

The flax spinning business has como through a 
good many fluctuations of foitune Sometimes it 
has been povi rblally piofllable and much oftener It 
has been quite the contrary For Instanti during the 
American ilvll war, the shortage thin by rausod In 
tin supply of raw mtton tumid so many people to 
the uBe of linen that the prlie of linen goods became 
greatly enhanced and so during the years 1863 8 apln 
tiers made large profits Muring that lime of pros¬ 
perity a great im rease In the niinibc r of spindles took 
I laic But of loursi whin lotton supplies assumed 
their normal proportions the demand for llnm goods 
diminished uud for Mu nixt thirty years or so there 
wen about Btven ban viars to one fat one No fewir 
than thli tv six spinning mills weic brought to In 
solventv oi at hast to amh serious financial dlffi 
<u1ty that eighteen of thim with 200 ooo splndba 
unsid to exist thi other eighteen continuing under 
ihw owners but cvm of these elghtien six have 
changed owners twice while one of the largest mills 
lived through the longprotiacted erislB in so crip 
pled a condition that II was unable to pay any dlvl 
dend to the shareholders during more than twenty 
consecutive years On the other hand > few mills 
In speetally fortunate eiriiimstaiiiis maintained a 
model ate ibgren of prospctliy and tven increased the 
number of spindles owned by them 

I inay now tell you something about tlu weaving 
factoiy Tn spinning wo had the transfoiinatlon fiom 
hand spinning to mill spinning In weaving a slml 
lar transformation took place Ireland began after 
England and Scotland to uae tho power loom for 
linen weaving and In this also It has outatrlpiied them 
Then are In Iroland 36 000 power looms, owned by 
loo companies, 21 000 of those looms are woiklng In 
Belfast n 000 in other paiU of Ulster, and 2 000 
seattend In small factories In Dublin, Cork, Dundalk 
and Drogheda As cmnpand with the 36 000 power 
looms in Inland Scotland haa 17 000, and England 
4 400 using linen yarn 

Elfcht weaving factories In Belfast and eight In 
otbe r parts of Ireland are alta<.hed to spinning mills, 
but that system Is not growing In 1872 9,000 looms 
weic attached to mills, now the number Is a few 
hundred less Tbc growth cr extension has been In 
factories separate fiom mills, In 1872 they weie 9 000, 
now they ate 27 000 looms The chief cause of the 
giowtb of factories separate from mills Is that a fac 
tory must be placed lu proximity to a center where 
woikeis arc to be had who have some dexterity In 
handling yarn or in weaving, while any saving ef 
fee ted by obtaining yam from ones own mill Is but 
small 

A power loom tsrtory for ths weaving of light and 
narrow linens will cost 1200 or 92 r >0 per loom A 
factory for making wide damask or sheetings will coat 
8*i00 and up to 91 000 per loom The management of 
a weaving factory Is composed of (1) the owners of 
the factory or the directors of the company owning It, 
(2) a manager, (3) a foreman in the department 
where Ibe rants are prepared, with, under (4) a fore¬ 
man over the warp winding a foreman ever the weft 
winding and a warping master, (4) a number of tent¬ 
ers each one of whom supervises fifty to seventy 
looms Generally speaking, one weaver attends to two 
looms, but for wide goods there is a weaver to each 
loom Women attend to the hums wearing narrow 
and light cloth, and women also sometimes attend to 
looms making wide and heavy cloth but many of 
such looms are attended to by men 

Wages am paid by pleoework and ths game scale 
applies to men and women The light end of tils 
work is dome by women, the heavy end by mga, and 
between the two by either sax The wages of tsntara 
sad other skated mm are comparatively high The 
number of alt persons employed tn and about« wett¬ 
ing factory Is Somewhere about as many as tbs looms 
R noatatas 

The pan waning tats a wearing factory is & 
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dies of banks, For Baa linen* too yarn U boiled to nlng wheel* and loom*, and taught bow to manufae offered for aalo on a Saturday sometime* numbered 

render It soft and flexible The warp yarn i* taken turn cambric* and other fine linens For the stimulus 20 000 The York Street Flax Spinning Company 

Into the winding department, where from the hank ( rommriln gave to the Itnen Industiy he was voted have it on mold that in 1880 in a time of stagnation, 

or *ketn tt Is put on spools, which are taken to the the thanks of the Irish Parliament He dhd at Ue the Ballymena manufat tun i» had a kick k of 40 000 

cieel and transferred to a warpers beam Several of burn July 14 1727, aged 75 years and is burkd with tubs line* were woith about 81 > per web of which 

tbeae warpers beams ar# put on to one weavers beam, other Huguenots in the eastern corner of thev <hurch the weavers wages hnd been something like f> a 

and during this proceaa the yarn la dressed or sited yard One of his dlscendanta Mi Nloho’as Dclache web Ballyraoney had a reputation fot a lather bet 

After the yam has been put on the weavei a beam tha roia Crommclln waa managing partner of the Yotk ter quality than Ballymena and (ohralne a litth 

enda of the threads are diawn through the heddles Street Flax Spinning Company when fifty yeats ago bettci still In (ounty Down wen wovpn the heaviest 

and the reed These all—beam yarn heddles and I was set vlng my apprenticeship theie 81nootheiHl and best shirting lint us Armagh gave Its name to 

reed—ate then ready to be placod In the loom so that tlement of the Huguenots the I Ishura mtghborhood tin wry eosrse linens used os buckrauia and linings 

the weaving may proceed The weft yam Is wound has continued to tx the tenter of the manufnetun of the trade nnm< or which was AimaUis Randals 

from the bank to a pirn, which Is putintothc shuttle cambrics and lawns damasks and boidued limn ind town produ ««l mosquito mttin^H and mole (hicks 

Which carries It swiftly back and forward across the <ambil< handkerrhbfg The word cambric conns of will It were laig 'y shipped to New Orleans 

loom leaving the thread Inside the shed of the warp course from Gambia! diaper Is cloth d Ypres and the But all these hand looms ait fast becoming a thing 

During toe hsndloom period different classes of wotd lawn it, probahlv named from the town of Tscnn of the past fn nn> ciiss the power loom Is super 

linen goods had each Its locality of manufacture The Mght shirting linens had their chief center In Bally *e ding the hand loom In IStl i had occasion to cstl 

Huguenots, who introlured fine weaving into 11 eland tutna and a great an onnt of business wia don* thert mat the wagea paid annually fm hand loom weaving 

settled at Lisburn and Lnrgan Louis Crommclin In olden time and until say fifty yenis ago the in In laud and anlv cl at a mini or $1 looooo I cstl 

born In 1652 at Armandcourt in Picardy and engaged weavei himself btoughl his web into the maik t and mat th tnicuint ao paid now at uul> |2" ooo lutlla 

In tho linen trade there was by the revocation of sold it By degrees that manner of doing lmalneM incut In i aiming the llaiullocim Wtaveia Piolctlon 
the Edict of Nantes forced to fly the country He was stipe rsod d by a middleman or ho called manula Act whi li tine into e |n i at Ion on January 1st 1910 

was settling in Holland when on the invitation of turer who bought yarn in large lots from the Hpln has made an effort in tevm the hand weaving of da 

William 111 he and his son came to Ireland and by ner prepared the waips and gave them out aremn musks cambrics end diapers and those engaged in 

Uttors patent he was In 1698 appointed Oveiseer of panied with sufficient weft to the weaver One of that blanch nl the ludiiuliy mi liudably striving to 

the Royal Linen Manufacture of inland He brought these manufacturers might succeed In having hun take tdv ullage of It A f w years will tell whether 

Other Huguenots over to assist him They »ttled *t dreds of weavers thus working for him It waB th n or not It will have the dcsli cl (fleet Another iccpnt 

Lisnagarvey now called I isburn which was then a ho who brought the accumulated webt, to market hot Act of Parilnimnt ih liiilntc ntlnn ill v updating to the 
ruined village, soon however they changed the whole ty years ago a hundred such ntanufactunrs imul to lx redm tion of hand wctvlng bh many old people Htill 

aspect of tho place into ouo of proepcrlty They present at the weekly Saturday matker to diHpotM of able to weave a little hive abandoned thit work on 

taught the farmers Improved methods of growing and the webs of linen which had been woven for them In (.etling then old ag )m nslowe 
treating flax Introduced Into the country bullor spin the smrounding cottages Thlity years ago the webs (In be concluded) 


THE MOTIONS OF THE EARTH. 


THE TWENTY-THREE INFLUENCES TO WHICH THE EARTH IS SUBJECTED. 


BY EDGAR LUCIEN LARKIN. 


Alova with the sun and Its stately retinue of plan 
ets satellites asteroids comets and meteoiH tho earth 
ever move# through Infinite space with a velocity of 
about twelve miles per second iu the general direr 
lion of the star Vega Slne-e thin majestic motion was 
discovered It hoB been sought to determine If the 
suns pathway 1 b curved or straight but so fai with 
out sureesB Beyond doubt however it Is a curve 
since It Is almost Impoestble for our own or any oth« r 
sun to traverse a airtight line The motion of beee 
In a swarm are comparable to those of all suns In 
space deeps Another motion Is that around the ten 
tei of gravity of the combined masses of the sun and 
earth in u period of J1 Tig 149 seconds or 16' days 
0 hours, 9 minutes 9 seconds This motion is that 
based on the supposition that no other bodies beside 
the sun and earth are Involved A third motion Ih 
mound the eontor of gravity of the entile solar ays 
tem This point constantly shifts slightly owing to 
varying positions of all the planets This motion of 
the eaith Is complex A fourth motion taken place 
around the renter of gravity of th. earth and moon 
considered to bo the only bodies attracting each other 
There Is a flfth motion around the center of gravity 
of the sun, moon, and earth e onsldored by thomselve-s 
And this movement Is also complex Motions 6 7 8 
0. 10 11 and 12 are In obedience to the gravitation 
centers In between the earth Mercury Venus Mars 
Jupiter Saturn Uranus and Neptuno Those motions 
are perturbations and are as difficult to compute as 
any in astronomy A thirteenth motion I* a slight 
perturbation due to the feeble attraction of the aster 
olds a fourteenth, an Increase of the orbital speed or 
the eatth Caused by the Impact upon it of meteorites 
Increasing Its mass slightly The fifteenth la a ml 
nuts perturbation doubtless due to comets and cos- 
ralral dust In a sixteenth motion we trace a the¬ 
oretical Increase In the velocity of tho earth around 
the sun, due to any resistance It may encounter In 
ether Precession Is the seventeenth motion The 
potoft of the earth revolve around the poles of its orbit 
in periods of 25,787 years each This movement Is 
comparable to the motion of the axis of a gyroscope 
This terrestrial motion la caused by the difference of 
attraction of th* son on th# earth as an exact sphere 
and upon Its equatorial bntge A diameter of th* 
earth through the equatorial plane is 27 31205 mites 
water than through the poles Tbis protuberance, 
•r massive ring around the earth, corresponds to toe 
heavy rim of g gyro s cope . Imgglne that tbs axis of a 
Utosoope I# pencil tipped ahd prolonged Bet the disk 
feeriooataUjr, opto rapidly, tons the pencil point will 
describe a circle around » dot on the celling of the 
WiMpbW room. Th# huga circles described by the 
pfdw of toe earth are in diameter twice toe obliquity 
qdffctoaMi** Any start passed tr th» earth's poles 


In this majestic motion become tolar blare for the 
time being 

Nutation Is the rigldonth motion llu |h>1bi pen 
rite would uiaik nut smooth i litvca If fit. equatorial 
ring wen acted upon by the sun only liut oni cx 
aa)M i atlng moon in etrculxtlng around the earth one« 
each month helps the sun pull the ring during hall 
of tho month and opposes It during the othci half 
mice cause<i the pnlOM to move inside and outside of a 
true i lieiimforenec and traverse a wavy path made up 
of theee semi monthly undulations This is tailed nu 
tation a word mi anlng nodding The moon nnk s 
the earth m poles nod The sun also pauses tlu earths 
paten to nod slight lv oh It passes o the noith and 
south of the equator which is the eighteenth motion 

The obliquity of tliu plane of the e arth b orbit 
changes This is the angle In between the planes of 
the equator of tho earth and Its orbit and is now 2 r > 
minutes of urt less than II was 2 000 years at,o It 
will diminish during 1 ooo years in the futine and 
then Increase But this causes the earth to move in 
latitude (Us twentieth motion) or north and south of 
a mean position 

The oibit e#f the earth Is not a circle hut an ellipse 
a curve like that of a flattened hoop with one dlam 
eter longer than the ether But the long diimeter 
la now shortening and will so continue during 24 000 
years and then lengthen This causes a twenty first 
motion of the earth toward And awav from the sun 

The earth has an axis of figure 1ml It docs nol ro 
fate prenlsely mound this but another neatly colml 
dent A titanic force is here exerted on the globe 
for It wobbles It does not turn Invariably about on 
permanent axis but shifts the displacement being 1> 
feet approximately The poles traverse ten ti regular 
tlrele of about 70 feut in diameter in periods of 42 r 
days each A mnthematha] resoaich revested that ir 
the esrlh were absolutely rigid one revolution of the 
poles would bo made In 707 days The exeeaa of 120 
days Is due to the fart that tt Is not absolute In Its 
rigidity It yields a little and tho amount of yielding 
la • half that In a globe made of solid steel M The 
(Buses of this obscure twenty second motion or wob 
bltng are unknown but arc thought to be the atfiac 
tlona of the sun and moon The persistency of plane 
Of rotation of the earth ts overcome by this eolossal 
force and turned aside slightly The power whatever 
|t la Is able to overcome the momentum of rotation 
of the bnge globe In ono Plano and establish another 
The earth's Interior may not be homogenous and dtf 
fsrences of attraction exerted by the sun and moon 
op places within of unlike specific gravity may posal 
bty be causes of this remarkable motion of the terra 
trial ipbero The dlacoverv of this minute rnoven cot 
wax « tribute to tbc high degree of accuracy of mod¬ 
em mra—rsmsnt This motion wax discovered by 


me am. or refined d< tc i intentions of latitudes made by 
i liw iv lug staiH I In sc w I r mirl to vuiv slightly 

that is dlstiin cs nl fixed tel scopes fiom the equator 
(I th. (Brill vailed within iiuiow llroltc 
Kulatlcii of th e vith once In _l hours is a twenty 
thlul motion 

These twenty thru motions of the earth arc of tho 
ntlie globe as a whole rpituibations arc perplexing 
but must be computed wh n talculatioim are bring 
made lot nivkatoiB lot the moons places and for 
priipws and tiancdtb it is lmpiesslve to ohsuve the 
rift its of plane lacy |n i tiirballnns on the eaitlis mo¬ 
tions Thev aic quite apparent In thrir variations of 
rimes of the earths passage of perihelion Here la 
a table giving these disturbances for hiveial years 

Him s of ih« earth a 

\eaiB pri the lion passage 

190 lauuary Id 8 li 

1904 January 2 d 11 h 

1 101 Die ember II d 12 h 


Thus In 1 ill the eaith waa n it at Ha perihelion at 
all but twleo In 1904 Jupiter with tta huge mass 
cauaes moie |ei ubation tlmn any olhei planet There 
are niotlona within the earth and of Its smrseo 
Vast areas slow]* rise aud bubedde oscillating In 
immense periods of time And tremors are on nearly 
all tho time Suppose that a ale Holograph could be 
placed In the center of e-nli square mile of the earths 
land auiface and that evaeh Instrument connected 
with one central seismograph Then the latter would 
be agitated almost Incessantly The earth haa no 
rest And this ts true of Its tnhabltante The eon 
trifugal tendency of the earth In it a flight reacting 
against the attraction of the snn Is expressed by the 
words tour qulntllllon tons 

Apropos of our Illustration last week of the big 
California oil gusher It Is Interesting to note that the 
United States Geological Survey estimates that there 
are deposited In the different Helds of California 
8 700000000 barrels of petroleum which Is more than 
one third of the entire amount of oil now stored In the 
ground of the United States The next largrot are the 
Appalachian field with 5 000 000 ooo and lhe Lima 
Indiana field with tOW) 000 000 barn la It la sat! 
mated that It would take 17 400 000 ears to hold this 
available oil arid that these ears would make up a 
train 21,000 mites in length 
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nri 1 1 mil IH1< sij t tut 

Tm lUHtrumt lit most (uinnionlv it fund in In the 
sixteenth Mtitiit) authnrH and which appear* to haie 
been In uw toi at leant flte bundled ycaia la the 
K< onic 111c squat (quadrntum geometi icuin) In ItH 
Hlmpleat fmm II (onslHtcd of n equate frame mo sld<» 
of which wirt marked with males of equal parts the 


number of divisions belmt usually twelve 01 seme 
multiple of twelve These scales it fairing appar 
c ntly to the measurement or altitudes by Hhadows were 
called umbia reeta and umbra vcisa At tilt 
corner of the square opposite the Intersection of tht 
scales was pivoted a sighting arm or alidade (Fig 
Willi In the simplest problem that of measuring 
the height of a lower one edge of the square was 
held vertically and the alidade was aimed at the top 
of tho tower The reading where the edge of iho 
alidade cut across the stale was then taken II ttm 
leading was on the umhia recta the height of tho 
lowti was less than Its distance ficun the ohseivor If 
on tht umlna vttsu It was greater 

In the first esse assuming (In leading to bo live 
end the munis i of dlilslons cm the scale twelve the 
height of the town was five tncllilm uf Its distance. 
In the other with the sann leading It was twelvo- 
flfths of the dlstuuc c 

A quadrant was sometimes placed within the square 
foi measuring nngulm altitudes and a plumb line was 
Often attached to one edge Sonic foims had sup 
1 tilting staffs to which they could bo fastened in either 
a lieul/nuial in veitlcal position The early instrn 
mints wen madi of wood ami win three or four 
lict aqiiait bul I hi lain otus wile of metal The 
om belonging to Ft of Smith (Fig Xl XI dating from 
about Ihirti is madi ni biass and Is about twelve Inches 
jqtmie I mbra versa and umbra retta scales 
were often cngiavid on astrolabes (hauttr in his 
triatls. on thi Astrolabe I to describes this feature 
and explains how to solve s< vital problems by means 
of It 

In anothei common farm of the Instrument for use 
tn ntctunning attitudes the square was inscribed In 
Vi i sci in i nr.ch.n,;, : 



Fie XIX —GEOMETRIC SQUARE OF THE 
HEVENTKFAXH t !■ NT I Rt 

IMuaglug In |W. IMvId Kupom Smith of Tew?here College Now tuts 


a quadrant (Fig XXII) Instead of an alidade the 
quadrant had sights attached to one of the todlal 
sides and the reading was taken under a plumb line 
whtih hung from the center 
An Interesting modification of the quadrant form 
of the geometric square (Fig XXIII) was devised for 


note nn lor Kl* XI 

slope to a hoi irnntal measurement Near the conte r 
of the quadrunt tf At which Is made of wood or metal 
a graduated straight edge, is pivoted Thu line AM 
which represents the position of the straight edge 
when A0 Is veitlcal la graduated In the same way 
as the straight edge and a series of semicircles 1 b 
drawn through the points of division as shown In the 





distrain In use (Fig XXIV) the side AC Is held 
parallel to the slope and the straight edge la allowed 
to take Its natural position Suppose the distance 
on the slope to be 70 feet Then tho reading of the 
straight edge where It cuts the semicircle which pastes 
through 70 on scale BN gives the horlsontsl distance 
If the slope distance Is toe long to be applied directly 
to the scale BU it is divided by two or three for 
example, and the reading la multiplied by the same 
number 

A general lack of skill la computation Is implied In 
the proud ctalms of many authors that with their 
Instruments all calculation Is avoided Belll's square 
(Fig XXV) was solid and ruled like a checker board 
Holes were bored at the graduation marks along two 
aides of the equate Into which the pivot of the alidade 
could be thrust With this device it was possible to 
make one aide of the triangle formed on the Instru¬ 
ment correspond In length to the base line, and so to 
read the required distance directly 

The most interesting problem solved by means of 
the square was that of finding the length of a line 
neither end of which la accessible trig XXVI ) 
Supposing the required distance to be the height of 
a tower two observations were taken from points 
on the same level and tn line with the tower, and 
the distance between the points of observation, meas¬ 


ured The result was then tabulated by the follow 
lng rule If both readings tall on the umbra recta, 
multiply the distance between the two stations by 
twelve and divide the product by the difference be 
tween the two readings If both readings fall on the 
umbra wrw divide twelve by each reading In torn 



Ftti XXI -USE OF GEOMETRIC SQUARE IN 
MEASURING DEPTH OF WELL 
Frost Fusom 

and lake the difference of Iho quntionto Divide the 
distance between stations by this difference If one 
reading fell on the umbra recto and the other on the 
umbra veraa It waa necessary to reduce one reading 
to its equivalent on the other scale before making 
the calculation according to the rules Here is an 
opportunity for a good algebraic problem Pupils 
may verify the correctness of the foregoing rules by 
stating a pair of simultaneous equations and getting 
an expresalon for the height of the tower in terms 
or the three measurements 

A few of the additional pioblems mentioned by 
Finsuus In connection with the geometric square are 
(1) To meaaure a vertical distance from a higher 
elevation f3> to measure a distance on a slope, (9) 
to measure the depth of a well 

THK CROHMHTV.r 

The cross staff bat ulua tailed alto the Jacob staff, 
in its simplest form was a rod of rortangular cross 
section about four feet long with a short cross-piece 
having a square hole In the middle This hole fitted 
thB rod snugly enough to keep the crosspiece at right 
angles to the rod but not too tightly to prevent Its 
position being changed 

The staff waa marked off into sections equal In 
length to the crosspiece 

The instrument was used for measuring dimensions 
of lnacceaalble objects auih as a fort (Fig XXVII) 
The crosspiece was first placed at one of tho division 
rotrks of the staff The observer then took a posi¬ 
tion opposite the middle or the line which be wlabod 
to meaaure and moved forward or backward until 
when one end of the staff was placdfi at tbo eye, the 
crosspiece Just covered the Object The firoeapieoc 
was then moved to tha next division of the staff, and 
the observer took such a position that tho object was 
again exactly covered The required distance was 



the purpose of reducing a distance measured on a 



Tih XVlll -GEOMETRIC SQUARE 
lrotii Flnaraa a 
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obtained by measuring from one point of observation 
to &e other 

ftanmeW* sayd 
apea* highly of tho hocofn* 


and Barton who 
mathematical thaor 
that their clalma 



about alx Inc hi b long joined by a hinge like tht cotu 
mou two-foot role (Mg XXVI11 ) From the center 
of the plrot alx pair* of tinea radiated three on ea< li 
face of the lnatrument The Hum were graduated thi 
two membera of each pair one on each rule being In 

$ 


a ctmlgbt lino or the name length aa the tire uinfer 
imp of a given <Irek) to do this take the given 
diameter In a pair of dlvldeie and net the tompaaeea 
so that the dividers span from jO to ro The distance 
from H7 to 157 la then tb ltnglh of tho required line 
The line of squares la simply a at ale of square roots 
that la the distance from the pivot to any point on 
the stale Is proportional to the square root of the 
number standing opposite tlx point To And the side 
of a iraiygon whose area is three-tlfths of that of a 



Wt» XXIII -INSTRUMENT FOR R» 1>U1 TO MhAHI KFMh NTS 
ON A SfOPh TO HORIZONTAI DIhTAN( fcB 
flan IratUtc 1 llnlntl a I («metrtabyLudnv cn I r I I hird Edition \ ora I M 


are not justlfled He says that It is often Impossible 
to get observations from points as far apart aa the 
length of the required line and given a general iuIp 
for < alculatlng the desired dimension from two obser 
vations and the distance between them 
His rule is to multiply tbe distance between stations 
by the fractional part of a cross bar length betwten 
the two settings of the crossbar lo obtain the latter 


Identical 




symmetrical positions and marked with 
divisions (Fig XXIX ) 

On one fart of the sector of the eighteenth century 
were the lines of equal parts the lines of squares and 
the lines it (olygons On the other the lines of 
ihords the lines of cubes and the lines of metals 
On the first fan also there was usually a scale giving 
the caliber or cannon corresponding to the weight of 
tbe ball and in a corresponding position on tbe other 


Fio XXVII —THb ( ROBfl STAFF IN USF 


given similar i lygcn t. t 111 comiass s no that the 
distance fiom ro to 0 on tho line f sq cares is oqual 
to th side if tb given polygon Th n the distance 
ftom 70 to 1) is the requited line Oth r problems to 
b« solved bv the lln of squares are (1) to determine 
the ratio of anas of two glveu similar polygons and 
U) to (instruct a polygon similar to two given poly 
guns and oqual to their sum or their dldetonce 



ri« xxiv 

FnraPwtm BesFIg XXtil 

factor with accuracy he proposes that the principal 
spaces on the staff be each divided into one hundred 
parts 

The verification of Flammellla rule and of the spe 
clal relation referred to by Flnaens are valuable stu 
dent a exercises 

BRITOS COMPASSnl 

The sector compaseee or sector (compos de propor 
Hon) combined In a single small Instrument the means 
of solving a groat variety of problems in arithmetical 
and geometrical proportion It waa used by arrbi 
tecta surveyors military engineers and practical 
mathematicians generally It was made In various 
sixes and some examples were of beautiful workman 
ship The earliest description of the eector which I 
have found Is in Bettlnua Apiarist 1647 although it 
Is said to have been Invented nearly a century earlier t 


Fie JXXVI —MEASURING THE HEIOHT OF A 
TOWER WHOSE HASK IS INAC ( hHSlBIh 


face a scale of diameters of bullets of given weight 
I ines of sines of tangents and of see ante were added 
at a later period 

In the instrument aa described by Blon each line 
of equal parts waa divided Into two hundred segments 
and numbered beginning at the hinge To divide a 
line Into any number of equal parts for example 
seven take the length of the lino on a pair of dividers 
and placing one point of the dividers on tht point 
marked 70 or 140 on one line of equal parts open the 
compass until the other point of the dividers touches 
the same number on the other line of equal paits 
Then tho distance from one 10 (that ia from the point 
marked 10 on one of the lines of equal parts) to the 



Fic# XXVIII - 8 F( TOR TOMPVBKM 1 HTH 
GENII RY 

of D»v IK get a Mn Ith ol TomI f» C rp N « York 


The method of laying out the line of squares te a 
good application of the Pythagorean proposition (Fig 
XXIX ) A line Kl is drawn equal In length to the 
proposed lino of squares This Is divided into eight 
equal farts and the points of division numbered 1 4 
9 16 2 6 49 1 be end of tho line is numbered 64 

At K ib aero end of tin lino a (ten endicular KM 



Fx» XXV -GEOMETRIC ftQCABB DESIGNED 
TO AVOID CALCULATION 

~ -- > so* safer fig Xlt. 



Thoudh atm Hate* la the catalogues of dsalnf*, this 
tarlM, which Bthtotataed tea utility for two humtaad 
fmn. apHtra (a have beta almost completely for 


Flft XXIX— BETTOR TOM PANS KB 


J1W(> MtimMm* mm, 1 


other la one-asvsnth of the Has from JO te 20 two- 

aavaatha. and ao on 

Tha foregoiag problem will suggsat at once tha 
of tha instrument In drawing to a scale or in 
rtug dlateacea tabw from a map wboae seals 
I gtvea* The only other problem for the line of 
‘itch i than mention te Out of finding 


te erected oqual to one of tbe elgbt parts Just referred 
to Then tbe distance Mi la tnkau In tbe dividers and 
laid off on tha Una from A The point found la num¬ 
bered 2 The distance fit la then laid off from ff 
giving a point which te numbered 7 In general tha 
distance from K to any point la equal to tha dtetaaoa 
from if to the preceding potat 
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The lint of iKilygons gives the relative l< ngths of 
th< sides of rignlar polygons low rllsil In ilx Ham 
circle Ah an cxampli or tlu uh< or thin Uni hi it hi 
required to Insiribi a rtKulai ioIvm'U «>t wmi bIiIih 
I n a given clrrli Open tin mitoi ho Hi I the tliHlunn 
from Ihn points marked It on tlu lln f polygons li 
equal tn the radlim of thi glvm li h Thin thi iIIh 
tanu from 7 to 7 Ih the length of Hi pqtilnd side 
and may In slipped rff rn tli (imitnr un * with tlu 
dlvIdUH Otliir problems fir tl Him if lulyhoiu. 
att 111 to dc w rlln a glw n r Mil n poIvmiii rn a give u 
aide and (-1 to til\Id a glv n lln in ixtrinu and 
mian ratio 

On tin llni of ihnidn (fit, \KI\ ) Hu diHianir 
from tin pivot to my |olnt Ih tlu ihnid Hiilil tiding 
a (entrnl angh miaHitrid hv tl nuniliir iT digma 
markid opiHisitf tin iNilnt tlu whole 1 null of the 


Iliu Ih Int, th dlami ti i or the (hold of 180 deg To 
■Hun th lomiiaHH ho that the limn of thurdH mako 
anv diHltnl auxli loi example 7 dig *aki In tin 
dlvldi n> tlu diet am i fiom the pivot to point r i7 on the 
lln. ol i hoid» and opm tin ((impawn h until thia din 
tame spans from fO to 60 Other pioblema are (1) 
lo lay out anv riistrid angh (2Mo nuasuri a given 
angh and (t) tn laki on the (lieurafirente of a 
glvrn i Irrli an an of any roqulnd number of degree* 
1 lie line of i ulx b ib a Bi ale of ruin roots inrriHpntul 
Ing to tin malt of aquue root* on the other fa<f or 
thi • mi| suite h To find the ratio of volume of two 
Himllar solids Hit thi loinpasMiK ho that thi dlatami 
ftoiii in to 10 on thi lima of (uhiH 1 b equal to Homo 
dlminBlon of mu of tin HOllda Then take the corn 
hi ending dlminHtini of the othet solid In tlu divider* 
ami find thi nading on thi Um 8 of cubes Indicated by 


this distance, r panned from one line to the other The 
i at In of the reading to to, or lourac given the desired 
ratio The line of aolldu was iiboiI to mike a scale 
showing the telation or the weight of a bullet to the 
cillber of tin gun which would Ate It, also to divide 
a gage for measuring the eaparlty of tanka 
The distances from the pivot to the graduation 
marks on the lino of metali arc pi oport tonal to the 
dimensions of similar solids of equal weight made of 
gold lead silver btass Iron and tin Among the 
problems solved by use of the line of metals ate (1) 
to And the diameter of a ball of the same weight as 
a given ball but of dlffi ri tit metal 12) to And the 
ulatlvr weight of tt|< various me tala (1) to And the 
w eight of a body of thi same si/e and shape as a given 
body of another metal 

(To be concluded ) 


REMARKABLE COMET S.-II.* 

COMETS OTHER THAN HALLEYS. 


Few inmrlH cxiltid (,riatu Ruination bj their will 
(li n appentniui uIiom tlu lioil/im limn 1 In grist (limit 
of 1H( 1 (No II of Unit vi ail ll was disi n\eri U by 
1 Pebliiitt un anmluit 'istiomunu it Wltulnoi NSW 
on Muv I Itb pr vIons tu Its inlhillon piHHngi whtili 
took plate on Jiiiu IIIh I’umiliig from tin Southern 
llimlspliiti Into 111. Noitlnrn II hieatm \1slbb in 
thin (ounlry on linn 2*tth tin ugh It was not Mnei 
ally sun until tlu f dlowlng i\ nil g It Is so lari for 
the Inliabltaiils of thi llrltlsb Islands 11 have a bit, 
(omit all thiIr iwn an It win that In this asi th 
mullltudi of obtHtMis ami obsi untie ns was no t,r* it 
that hi lei tlon Is Olflti lilt 

A good all round diairlptlon was that given hv sir 
Tohn Ileiwhil who ohsu\ d (hi (limit at his house 
Colllngwood Hnwkliurst hint Hi snvs 

Thi oonnt wrhl h wuh first notlud h n in Satin 
day night Imu 21th by a nsldint In tlu vlllagi of 
ltawkhnrat twlio Informs me that hla ntti id Ion wua 
drawn to It hv Its hi ing tak n b> aonu of Ida fatnllv 
for tin moon ilsingl h ianie ronspliiinush vislbl on 
the 10th when I flint olisorv d It Tt thin fai ix 
idilcd In brightness any imnel 1 hn\i hefntt ohm i veil 
thow of mil and the leeent sphndld nm of IS S not 
ixnpttd Its total llsht 11 italnlv fai surpassed tint 
of any fixul stai u plum I ixiept |Mtlm|s Vitius id 
Ita niaxliiiuni Du tall ixtuuhd from Its tlun post 
tlon uhoid 8 dig ni 10 dig uIhivi the Uorlron lo 
wllhtn 10 d<g or 12 deg of the Pole star and was 
therefore nhmd 10 deg In lmglli Its gieatiHt hnadtli 
whhh (UndntHlied rapltllv In r.iedlng liom the head 
might hi about dig Vliwul through a good ni hro 
malic hr 1’ilu Holland of * 4 IiuIiih niuiliin and 
4 foot fm id h ns Hi It ixldbltid a v< rv iiinilcnmil un 
tint light wlihli might falrlv hi lulhd a muluis but 
In Its low situation at that time no otlui physlial 
liei ullni lths i oil Id be obuervid On tin 1st Instant 11 
was sun tally In the vmlng hut IWou I could 
bring a it turnip. In Yu ai m 11 ilouds intnvmcd and 
(ontlniud till morning twilight On tlu 2nd (run 
day) Ik lug now much luttir sltual d for obstivnUon 
and tlu night la Ing elcar Its appeaianu at midnight 
wuh Mill} mngnlfliuit Thi tall consld tnbly dlinln 
lsliul Iii hriadth had Hhot out to an extravagant length 
t stunting fioin the plan of tlu In ad above o of the 
flu at Ihar at hast to w and / lh nulls that Is to 
sav aland "2 dig and |nrlmin sum what furthu It 
ixhlliltul no hl{iii< alien u lit ml offsets and no 
uitiatiiu Ilk that of thi count if 18 r 8 hut nppiand 
lMini hh a narrow prolongitlon rf the northern stdi 
if tin broadi r portion mar tlu lonnt than as a thin 
nlng off of thi lntti r along n riutial axis thus tin 
I idling an mis} tititu trie al asp it to thi whole phouotn 

Vliwul through a "fool \iwtonlnn reflutor of <5 
liu lu h tt|«itur< the niuliiiH was umoRimonly \ tv Id 
nml wan (onet utratiil In a dins* pellet of not morn 
than 4 sec or 5 sir In dmuuter (about 117 mill*) 
Tt was toiind and so vm lltth tcoo/ft/ that It might 
u/wocf hair been taken fm a small planet seen 
tluough n dmse fog bi 111 an far from khaip definition 
ns lo pn i Inch am Idea of its Is Ing r solid hndi No 
Htnikllng or Htai light point could liowivei ho dls 
rernid In tit ienter with thi pnwu used (<I6) nor any 
separation b\ a darki ■ Inti rial between the nucleus 
and the (omctli onveloiie The gradation of light 
though rapid was continuous Neither on this oeea 
Mon was there anv umqwltocol nppearanu of that 
sort of fan or set tor of light whleh has been notlei d 
on so mnny former ones 

‘The Rppenranee of the 7rd was marlv similar but 
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in thi 4th th fan though lubly was yet irrtainlv 
l cr .hid and on thi tli was veiy distinctly visible 
It ionnlstid liowivir mil In any vividly ladlatlng Jet 
if light from Ihe nucleus of any wi 11 di fined foim 
hut In li u i hi i nt Him pul tap fnrnud by a very dill 
catily giadiiatid umdinmillon of the light on Ihi sldi 
lowHrd tin sun iinmitul wllli tlu nudum ami wlmt 
m iv In tumid the tnmn (or Bphprlial ha/e lniniuH 
otilv suuoiindlng Itl by in equally delhHte gradn 
tlon tf light verv ovld ntlv supeiloj In intensity to 
tint in tlu opposite side Hating no nihromitir nt 
tu h d I ceiild only cstlmat the distance of tin 
1 lightest |mtton if this err Hint fiom thi nuilum at 
iihoiit 7 min or 8 min loneBpondlng nt thi distante 
of tlu iuni I it that time to about J r 000 miles On 
the Ith (Thuisdsy) th toll iprcfurvlng all thcelai 
niters already disci Ibid on the 2nd) passed tmougli 
a Diainils and > liu nils miily ovu w and < Her 
i ulI h and was tiaecahli though with ellfll nlty almost 
up to a Ophluihi ghlng a total length of SO di g Thi 
n nth in idgi of the tall from a T)ri onls onward was 
lufiitly stiaight—not In th 1 ant unveil—whleh or 
emirsi nnmt hi umleralneHl wllli r. fereme to a great 
ilnle of thi heavens 

Vliwul on th fth tluough n doubly nfruiting 
pi lain will ulihioniatl/id no urtaln Indication of po 
lail/allmi in Hit light of I In nmhiis and load ol Ihe 
u nn I imild Ik p.rutytd Ihi two Images were dla 
llmltv s panted am) rivolvid iniind cat h other with 
Ihi rutatlon of the ptism without at hast any markid 
ulti mating dlffi rent of hrlghtniHH (aliulatlng nn 
Mr Hinds data the angh between the sun and the 
inith and tin lonnt nuiHt thin h&vt lieeu 104 deg 
git lug an angh of Iniideiiu t qual to ’2 dig and 
obliquity 18 dig foi n ray supposed to nail) tlie eye 
(tfin a v In/I h flu tlon fiom thi eoimtle raatlir Thla 
Is not nn angh unfavorable to polarisation but the 
reverse At (6 dig of ilongatlon fiom the sun (which 
was that of the lotuil cm the occasion In question) 
thi blue light of (hi skv Is urv lonsldeiably polar 
l/»d Tin eonMttutlon uf the (omit thtrefoie is 

analogous to that of v cloud thi light reflected from 
■which as Ih will known at that (oi any other) angh 
ol ilongatlon fiom the min exhibits no signs or po 
larltv 

A very Int.ristlng point was raised by Hind and 
diuloiMd so to s|leak liy F J I owe thi wi 11 known 
mote urologist Hind Mated that he thought It not only 
possible hnt ivin pmtiablp that in thi cnurse of Sun 
day Jum 30th the caith iiasaod through the tall or 
tin iount at a distance of perhaps two thirds of its 
length from Uic nucleus The head of Ihe comet was 
In thi kdlptli tl < P Tl on tune 28th at a distance 
from the mirth a orbit of about 11 (Hh) 000 miles on the 
Inside Its helloeintrii longitude (Ita longitude aeon 
fiom the miter of tho snn) being 279 deg The earth 
at that moment was rather more than 2 dog behind 
that point but would arrive there Boon after 10 P M 
on Tune 70th The tall of a qomot Is seldom an exact 
prolongation of the radius vector or Imaginary line 
lolnlng the nude us with the sun, toward Its extras 
Ity a tall Is almost lnvarlablv curved or In other 
words the matter composing It logs behind what 
would be Its position If It traveled with tha same speed 
as the nucleus Now Judging from the amount of 
curvature on June 70th and the direction of the com 
ete motion Hind thought that the earth very prob 
ably encountered the tall tn the early part of that day, 
or at any rate that It was certainly In a region which 
had been swept over by cometary matter a short time 
previously He added that on the evening of June 
70th there was a peculiar phosnhorescence or lllumina 
tkm of the aky which he attributed at the time to an 


auroral glare It was rt marked by other persons as 
somi thing unusual and It Bccma eeareelv open to 
dcubt that the earths pioxlmlty to the (omit had 
sonic thing to do with it I owe lonflimeil Hinds stale 
mini of tin akv having a pmullat appeaiame on the 
ivening of luni ‘Olh He says that the sky had a 
yillow auroral glare like look and lhat the sun 
though Hhlnlng gave but a feeble light The comet 
was plainly visible duilug sunshine at 7 47 P Ti In 
onflrniation of the statement that there was some 
thing unusual and Indcscrlbahle happening Lowe adds 
that In his palish church the vliar had the pulpit can 
dl h lighted at 7 odotk whit h proves that some aensa 
tlon ot darkness was felt i ven while the sun was shin 
mg Though unaware at the time that till (oniets 
tall was i nveloplng the earth he was no struck by thi 
singularity of what he saw that hi made the rollow 
Ing entry In his daybook A singular yellow pho* 
phonscent glare very llki diffused Aurora Borealis*, 
yit being daylight Biuh Aurora could siaicely bi 
notice abh The mmet ItHelf hi state a liad a much 
more hary ap)Harame than on anv subsequent evening 

De I a Rue attempted to photograph the comet but 
It left no Impressions on two lollndlon plates although 
neighboring atais did Impress themselves on the 
plain* 

No fewer than eleven envelopes were seen to spring 
from the head of this romet hi tween July 2nd when 
portions of three were In ulght and Tuly Ittth a new 
one rising at regular Intervals tverv Becond day And 
(heir evolution and dispersion took place with ltiuili 
greater rapidity than was the ease with Donntl s comet 
In 1868 each envelope taking hut two or three days 
to go through its various changes Instead of two or 
thrip weeks 

On the question of the polarization or the light of 
the comet Tccchl said 

The most Interesting fact that 1 observed was this 
the polarisation of thp light of the comets tall and 
of thi rays mar the nutleus was viry sluing and 
one could even distinguish It with the hand polarl 
scope but the nucleus pi Minted no trace of (Hilaries 
tlon not even Aragos polarisiope with double colored 
Image On tho contrary on the evtnlngs of July ird 
and following days the nucleus presented decided In 
dleatlons In spite of Its extreme smallness whleh on 
the cvenlng of Tuly 7th was found to be hardly l 
second 

I think this a fart of great Importance for It seems 
that the nucleus on the former days shone by its own 
light, perhaps by reason of the lnrandearenee to which 
It had been brought by Its c lose proximity to the dun 

‘During the following days the tall baa been eon 
stantly diminishing but tt Is remarkable that It has 
always passed near to a Uereulls and that it reached 
to the Milky Way up to July 8th It would seem that 
the two tails were nearly Independent, and that on 
Tuly 5th the length and straightness hod gone off from 
the large one and that this bent Itself to the southern 
side Last ntght (July 7th) the long train waa hardly 
perceptible The light waa polarised In the plane of 
the tall 

Observation* on the polarisation of the light of the 
comet were *1*0 made by Foey at Pssey near Porto 
He found that "the plane of polarisation seemed to 
pass sensibly perpendicular to the axis of tha tall “ 
Poey had in 1868 observed Donatl’s comet for polarisa¬ 
tion and found that ita light was polarised lo a plan* 
passing through the snn. the comet and the oh#*rver 

The comet of 1882 (til) though not one of Ant> 
class magnitude or brilliancy, was neverthefeas a very 
Interesting object on account of the fact that » dot 
of tight, frequently altering tn form, was ohaemd 



3*** i tWft SCIENTIFIC AMERICAN SUPPLEMENT No 17*6. 


867 


tar a lost time to emanate from Its nucleus Jet* of 
light shooting forth undor such cin umutanees are not 
uncommon, m we have already aeen but in the caae 
at this particular comet there aeemed an unceasing 
supply thrown out from the nucleus without any ms 
ter ftl deterioration of the luminosity of the source or 
supply This comet had a tall which on August 27tb 
was 20 deg long 

The comet of 1874 (ill). discovered by Coggla at 
Marseilles was one of considerable Interest The 
southerly motion of the comet was so rapid that on 
July 14th the presence or twilight greatly interfered 
with the visibility The following description is from 
the pen of F Brodle • 

The head of the comet presented the great peculiar 
Ity of having two oceentik envelopes in addition to 
the ordinary bright envelope immediately surrounding 
the nucleus The first onveloim was a bright and 
sharply defined serol elide sue rounding the nucleus 
the two oe centric envelopes wc rc nearly as bi lght and 
also very sharply defined also semicircular having 
thoir centcra placed (about) on the edge of the first 
envelope and inters*eting each other The second een 
trlcal envelope Just embraced both these eccentric cn 
vetlopes and was about half the width of the. nebulous 
head of the comet Between this second envelope and 
the llldcflnod outline of the head there were, faintly 
marked outlines of other cunccntitc envelopes The 
nucleus which accoidlng to Hind was 4 000 miles In 
diameter appeared to be somewhat flattened on the 
side opiMMite to the sun From this side also the head 
of the comet divided itself Into two distinct parts 
forming the commencement of the tall fot smie dls 
t&nce the bifurcation was remarkably sharply defined 
suggesting an Intense repulsive tone acting upon the 
nucleus of the comet and the space inclosed between 
this bifurcation was strikingly tree from nebulous mat 
ter until at some little distance away ftom the nu 
ileus the shaip definition faded into the general mbit 
loslty of the tall 

The following remarks on thla coinit are by two 
French observera MM Wolf and Rayct 

After having maintained for many days a great 
sameness of form on June 22nd a series of changes 
in the ahape of the head of the comet commenced 
On that day the comet viewed with a Foucault tele 
P'^coiw of 40 centlmeteia (10% luclies) appeared to be 
inclosed in the Interior of a very elongated parabola 
Starting from the nucleus which was placed as It 
were at the focua of the curve, tbo brightness de 
n cased gradually toward the aummit but the in 
terlor of the parabola the diminution of the bright 
neaa was sudden, and the boundary line exhibited an 
othe r parabola a little more op« n than the first and 
having at Its own summit the brilliant nucleus Itself 
The outline of the parabola which passed through the 
nucleus was prolonged so as to form the lateral bound¬ 
aries of the tall, the edges of whtc h were well defined 
and were much brighter than the Interior parts This 
tall had then the appeaiance of a luminous envelope 
hollow in the Inside The nucleus was always very 
sharp On luly 1st the goneial form of the comet n 
malned the same it appeared always to possess a 
parabolic outline at Its exterior edge The nucleus 
however Jutted ont into the interior of the second 
parabola and the opposite margins of the tail were 
not strictly symmetrical The west side that is to 
say the side which had the greatest RA was very 
sensibly brighter than the other From luly 

Gth, the want of symmetry apoken of above became 
more and more marked and near the head the de 
crease of tbo brightness became lasa regular On July 
7th, the contrast between the two branches was strtk 
ing the western branch of the tail being about twice 
aa bright as the eastern At the same time the nu 
cleus appeared to be becoming diffused and it aeemc d 
to fade away In the direction of the head of the comet 
although still sharply defined on the side nearest the 
tail one canid not fall to remark its resemblance to 
an open fan Our last observation of the 

comet was made on July 14th at 8 70 P M lmpor 
tant changes in the aspect of the bead had manifested 
themselves The fan of light had disappeared on the 
west aide, and was replaced by a long spur of light 
which was traceable for a considerable distance across 
the head: on the west side the remnant of the fan 
terminated abruptly, and the boundary line there mads 
hut a small angle with the main axis of tbs comet 
On thla same occasion two rays of light were visible— 
two Jets ss they might be deemed—thrown forward, 
the one to the right and tbs other to the left, these 
luminous rays seemed to have their origin at the edge 
of the tan of which they formed a sort of prolongs 
tion The ray which pointed toward the east pro- 
looted well forward, sad being bent round toward the 
tall goon reached the preceding edge of the comet; 
ft wig Mat and hardly surpassed the nebulosity in 
brWlahey The ray pro j ec te d toward the wsst was 
»««h there Mftlt&t, and was similarly beat round 
toward the tan. Which M assisted in providing with 
* Mg)* exhumr edge” 

the comet wSa searrot ta tha earth m Mr tlM. 


when Its distance was lam than It fcad been on Inly 
l 0 lh by <toooooo mllos Doling this woc.k the comets 
tall remained visible stretching toward the north Tor 
some hours after thp nucleus had descended below the 
bortsou It would have been an exceedingly striking 
object all this week if It could havo been seen as a 
a hole hut It had got too clone to the sun The tall 
reached a length of 47 deg on July 19th but on the 
evening a bin Brodies sketch was made it was no 
more than 20 deg Cnggl&R comet undoubtedly re 
volves in an elliptic orbit hut there is great discord 
ana in the values given of the period Seyboths 
period is '711 yeans but Qeelmuydon put It as high 
as 10 445 years 

The comit of 1880 (1 ) generally called the c.reat 
Southern Comet of 1880 aas noticed bv several pci 
Mua In Australia South America and South Africa 
on Februaiv 1st hut its lometaiv nature seems not 
to have been recognized till the following night Gould 
at ( oidobs described the tail as 40 deg long ind from 
l»j dig to 2>/j deg broad but at no time was the nu 
cluus verv bright The elements closely resemble 
tboso of the great comet of 1817 also colebiatcd us 
we have seen for tho length of Its tail but the iden 
ttty of the two bodies ha* not yet been satisfactorily 
established This comet was unfavorably placed for 
cbserwctlem and was only seen for two oi three wooks 

The comet of 1882 (III ) was In some respects one 
of the most rcmaikable sun by the pc<scnt generation 
of astronomers It was conspicuously visible to the 
naked eye for some woks in Septan her and alto 
gether lemalncd In Bight for the long period c* nine 
months The simlal peculiarities which team to dlf 
ferintlatc this rennet from all others which have been 
exhaustively ncrutlnlacd either before or since wtie 
that the hesd undetwent changes lit the nature of 
disruptions that the. tail may have been tubular that 
the extremity of tho tall was uot only bi fid (or split) 
but that it whs entirely iiiisymmetrlcal considered in 
relation to the greater pact of the tall and that on 
one occasion the comet seems to have thrown off a 
mass of matter which became nnd for several dayH 
was observed as a distinct comet The changes which 
took place in the nucleus and head were noted and 
described by many observers Plince wrote 

October Pth—I could notice howevet that there 
was a decided change in the appearnnee of the nucleus 
Instead of bting of an oval Bhape It had become a 
long flickering column of light In tbc direction or the 
tall 

October 201 b -I noticed hnwevei at onei that a 
atlll further rhange had occurred In the nucleus since 
tho 13th vhkn amounted In fact to Its dim option 
into at laist three portions 

"October 21-The disruption of the nueleiiB which 
I had noticed on the 2<Uh was now fully appare nt The 
nucleus proper had become quite linear having upon 
it th* four distinct point of condensatlon The linear 
nucleus with these points of condensation upon It 
waa surrounded by a distinct oblong coma which was 
rounded off at the lower extremity while the upper 
portion following the dmclion of the tall terminated 
more decidedly tn a punt Mr G 1 Symons ) R8 
was with me ill the observatory and his Impression 
waa that there w«re fin points of condensation and 
be remarked that the nucleus was like a string of 
beads At Intelvals I thought there vat anothei 
point of light but 1 could not absolutely satisfy my 
self of Its objective existence Berth Mr Symons and 
myself particularly noticed the frequent flickering at 
tbo light of tbc nucleus which was quite apparent 
both to the naked eye and tn tho teleceeopc 

J F 1 Sehmldt published a sketch of the nucleus 
which la not unlike Princes and having seen Pilnrea 
ho refers to it as a good representation of what he 
bad seen himself lie nntlecd a vibiatory motion of 
the fan 

The suggestion that the comets tall was tubular In 
form Is due to Tnwpcl who brought out the Idea In 
some striking sketches which he sent to the Royal 
Astronomical Society aeoompankd for tho sake of 
eomparlson, by a drawing of tho appearance of two 
hollow glass cyllndeis as seen In the fo<us of an eye 
piece 

The peculiar shape of the tip of this comets tall 
was mentioned by most observers This feature 
though ram as regards the comets of the last half 
century may be conceived to be the shape meant by 
old writers when (hey speak (as they often do) of btv 
ing seen a comet resembling In form "a Turkish scyml 
tar” 

The moat noteworthy physical peculiarity of the 
oomet of 1882 waa its throwing off a mass of matter 
which became a satellite comet, as recorded by 
Scheldt at Athens and by Barnard and Brooks In 
America Perhaps it Is going too far to apeak quite 
as defin itely ts this but the fact Is rJsar that Schmidt 
•aw on October 8th and on two or three later days a 
nabntona maaa in the neighborhood of ths comet which 
aaJealatton indicated to he cometary matter moving 
round tha sun in an orbit considerably resembling the 
orbit of the comet Brooks s ohserratloo made on Oc¬ 


tober 21st was that he saw a nebulous mass on tbo 
opposite side of tho comet to Hchmldts mass With 
tile evidence before ua of what happened in 1846 in 
tho case of Rlelaa comet it Is impossible not to draw 
tho Inference that the nebulous mans (oi masses) was, 
or had b in a part of the comet itself and this the 
ory becomes much strengthened when read In tho light 
of tho disruptive changes which the nucleus under 
went is already mentioned 

Gon Willis observed the comet ai s a “0 mile* east 
of Glbialtar on October 17th at r A M with the air 
extremely char and calm lie says that In appear¬ 
ance the comet was so extremely delicate light and 
airy that it would be almost Impossible to depict It 
cm papa 

Holden contiIbuted some Information bearing on (he 
question of disruption With reftreuee to the com 
pound nnelPUH of the comet on Oe tuber 11th and Oito 
her I7lh it may be nmaikcd that two of tin nuclei 
seen by lioldcn were Ban by Ciuls at Rio de Taniiro 
at the Intcimedlatc date of October 1 th (luls found 
these nuclei to resemble stais of the seventh and 
eighth magnitudes respectively the distance between 
them be ing blj. see He waa h d to regard th )»eenllar 
appearance of tho tall aa bi Ing rc illy due to two tails 
one superposed upon the other each eonnneeted with 
a nucleus or Its own Independent of the other 

Not only did this comet puzzle aattononieni vciy 
much In thn matin of Its phyHleal appearance but its 
otblt has also been a source of git at se-erthlngs of 
hcait The elements close!v resemble those of tho 
comet of 1880 (I ) This in linn was considered to jo 
a comet moving in an elliptic oiblt with a pcilod of 
about 7 yeais nnd to lx In fa t a return of the <el« 
bruted comet of 1S11 It still rcnulns a mint point 
what luterpreatton is to be cut upon tlicsr mtiltal 
leseinblanc s the Tact of which cannot b questioned 
And Mure Is the furtb i roni| lhalton tl at smcp the 
advent of the comet of 1882 anothu one has preheat d 
Itself namely the corn t of IKS" (1) whose elements 
Also hear a ationg lesemblnnce to those of tine com 
its Just mentioned I lie suggestion haa be on made 
that these foul romels all of them large ones (and 
pecha|m another bIho) had a common origin but that 
by some process of dlslntcgtatlou the original mass 
yielded four oi more fraginc nts which pursuing paths 
onlv slightly dlffennt have artlv d it isrllirllon at 
different epochs Tt will be seen si on ihrt this la 
a very speculative question 

The comet of 1887 waa seen onlv In the Southern 
Ik tnlnphcrn It nee ms to have bun ficst s en in Smith 
Africa by a farmer and fisliciman at Hlauwberg 
near Cape Town on lamrtiv 1 Bill Finlay who fiist 
saw II on Janutrv 2*nd desoiben 11 as a pale nar 
row ilbhon of light quite straight and of neatly unl 
form bilghtncss throughout 1 (h length There was no 
load or condensation of anv kind visible neai the end 
the light simply lading awav to nothing The tail 
was described by Todd at Adelaide Australis a* a 
nairnw nebulous stieak but the re markable thing 
Is that tbc tsll was an much as to thy or more tong 
according to several observers To be th Plnbey and 
Todd this comet rc called the great Southern comet of 
1880 as icgards Its appearsnee and Tlnlay was so lm 
pressed by the resemblance that lie took sic ns to In 
vestlgati its orbit and strange to say found that the 
resemblance even extended to that detail Hla coiielii 
slon was tlniH expressed These elements though of 
course rough pievc one! naively that the comet be¬ 
longs to the family of Sun graze rs of which 1811 (I ), 
1880 (I ) and 1881 (II ) an members 

Sswerthals comet of 1888 (l) exhibited on March 
2'th a triple nucleus not unlike that of the great 
comet of 1882 This comet had a tall which on April 
11th waa 5 deg long It revolves in nil elliptic orbit 
to whlrh a pcilod of 1 615 years lias been assigned 
The ronflgiiratl u of tho head was very n markable 
and unusual 

The comet of 1901 (I ) discovered nt Paysandu la 
South America on April 12th but sc anil) reached 
from any observatory In the Northern Hemisphere ex 
cept the Tick In California has Borne claim to he 
ralbd remarkable Its main tall which did not ex 
r«d 10 deg In length, wa* preochd by a faint tail 
fully °0 dog long which branched out from the main 
tall, making with It an anglu of about 4u deg or 
nearly half a light angle On April 24th although In 
twilight the nucleus waa very bright and distinctly 
of a yellow tinge aa seen by Innes at the rape Ob 
aervatory On May 12th though the comet had Ik 
come intrinsic ally much fainter tt was still a mag 
nlflrent object: and in between the two tall* Bpoken 
of above two other slender tails were visible The 
spectrum appeared to be continuous Tho comet was 
visible for about six weeks but bad weather both al 
the Cape and in Australia and the comets Inconvenient 
position with respect to the sun interfered very much 
to prevent a good series of observations On May 2nd 
the nucleus is Mid to have rivaled Sirius In luster 
and to have boro distinctly elliptical In shape Fddle, 
at Naauwpoort In South Africa, speaks of the matter 
composing the lone tail ss being "striated " 




SCIENCE NOTES 

Aooordiaf to Hit Oumml Ztltung Hi Karl Uarrl»8 
professor of ehemtstr* at the* Kiel l nlvuallj in an 
address delivered before the Engineer)) and Arehlte-tts 
Society of Vienna atatid that Humplm of artlflclal rnb 
her had been submitted to him b> n leading German 
chemical worka and that Hlioitlv Hftuunrd he bad 
iuli coded In producing mi I filial niblw i Aftei Inter 
mlnable frnltlesa atumptn Ik bik<< i d< d In tranaform 
Inc iBopren a eonstltuint of lubber which had pre 
vloualy been ay ntht tic ally produced Into tubber Prof 
Hanlea exhibited samples of tin aillfl i«l rubber 
which wan 111 eveiy reapeet ntliely slinlln to the 
natural liibbci 

In tha process of hciaratlng Ihe tuie iftiths It la 
ntresjuiy to d teimine finm time to tiui the decree 
to which the tec nutation lias been can led If exact 
quantitative results ate eb sited It la advantageous 
to make tiHe of Home prupe_itv which the vatloua earths 
POMMSS in widely different dcgreet. This ts the case 
with the mague tie pcumablllty The magnetic bal 
anee of ( inie and (hciuveau selves adroliablv foi 
making these nnaatircme nts on either solutions or 
dry Hulls liv (In util II all in of this method to th 
Interundlate frwllnuul parts obtained In the Rtpara 
tlon of two nearl) ie luted eaiths It Is possible to de 
tect tile pie HI nee of other e Ie me nth Whlih cannot be 
detected with the sjte e I rose ope 

Albert Brun, In the Revue d s Silences cites expel I 
mints and obse riatluiis inaelo by hints. II and othois 
to ptnvt that eoiitiniv to the pre willing opinion 
watci doe>s not plav Mu most Important pait in vol 
eanle phniiinuna and that iui I Ions nnd otlui manl 
It stations of \ohanli ailnlty ure not jirodiiieil liv the 
sudden genotation of gioal volumes or watoi vapoi 
The fusing points 01 the lavas of tliffeunt volcanoes 
range from I (00 (o _ _ 0 deg P When lava Is nieltesl 
II evolves gas so tapldly that It exinmlM to lit least 
twenty time a the volum whlih It oecupled lit the solid 
state Tills expeilnunt can be lipiateel mural time h 
before nil of the gas which e hi apes with difficulty 
fioni the vise OUB liquid Is e»xpe lie el The gas Is e oill 
posed chiefly of 1 Ulorlne liydtoe liloile acid sulphut 
dioxide enrbon dioxide and eurbon monoxide One 
eighth of the veluine consists of oilier gams Am 
nionluni i him Ido foimeel during the eiuptlon Is 
always prise lit In Hinall quantities (S to 17 laits bv 
wolght In one million parts of lava) hiom the val 
uea of the <n volumes of these rises It Is sale nlated 
that their piiiisnie nt the moment of disengagement 
may amount to 1"r tens pei -qnare Inch This 
enormous pleasure ts equal to the weight of a column 
of basalt moie than sixty miles In height and la ainplj 
sufficient to move mnuntalna All of these gases ate 
dry unless the) have become mixed with air The 
dlsengagemtnt of chlorine ate tie la sufficient to ae 
count tdt the eruption The gases aic produced bv 
the action of four classes of compounds upon eae_h 
other and upon tho lava These coniponuelH are hvdro 
catbons ultride of telllcon e biorated silteates and 
silicates of lion Hrun explslus (hi fnquent oeeur 
nnee ol geysers sufflnnl aqueous fumarolUs and other 
evidences of the pre since of wati i In vnlraule e rnp 
ttons as a subsidiary effect clu< to mu face and undei 
giounel water After the watei of the upper stiata 
has thus linn eliminated 1 e the moment of erup 
tlon the true volcanic phenomenon appears In purity 
and the lava ejeeted la alHcolutelv div The tempera 
tine it quire d for complete dehydration vatles with 
the lava 1 e with tin voUano 


ELECTRICAL NOTES. 

Boms Interne ting ubsei vat Ions cm tho effects Of elec¬ 
tric lty on plant giowth aio published In the Journal 
of the Bath and West and Southern Counties Society 
It Is held that such Hulls as strawberriea are moot 
suitable foi treatment since there seems to be some 
fe ar of ove t stimulation In the e ase of fruit trees and 
wheat is said to bo less responsive, while legumes are 
adversity affected Actual Increases of production 
recorded an 39 p< r cent In wheat, 6*> per cent In roots, 
nnd SO per e ent In strawberries II Is suggested that 
the action of elec trie ity Is eciulvalont to that of an 
extia supply of sunshine but that Is surely somewhat 
of a makeshift theory It might as well be said that 
sunshlni is merely anothei method of applying the 
electrical treat mint 

The February Issue of the loumal of the Institution 
of blentrleal Engines!s contains a communication made 
to the Manchester see tlon of tha Institution by Mr J 
W Warr on tho electric Ignition of Internal combustion 
engines Descriptions of tho principal methods of elec, 
tilt Ignition at present In use are given hut the author 
expresses a decided preference for the high tension 
method both for stationary engines and for motor cais 
The simplicity of the means of production of the cur 
rent for low tension methods Is more than compensated 
In the trouble Introduced by tbe mechanical contact 
Ineakcrs which ire then necessary to produce the 
spark Of the various high tension methods Mr Warr 
considers that depending directly on a magneto ma 
chine to he the most trustworthy 

The researches which havi been undertaken In the 
physical laboratory of the Johns Hopkins University 
with a view to Investlgtting tho conditions under 
which the corona or brush discharge takes place 
fioni high voltage transmission conductors above a 
ecrtHln value of voltage have resulted In tbe general 
conclusion that the all Is Ionised at different values 
of electric Intensity for different sizes nf wire It 
would also appear Mates a cnntemiiorary that while 
th< point At bicakduwn or hmlratlon does not occur 
it a definite value of ilcstrle Intensity observations 
on four til/cs of conductor Indicate that If there Is 
anv effect of uiolstuie In the air the values of the 
voltage at which roiona Is formed are not influenced 
by moie than 2 per cent This applies to a range of 
moisture content from air whlih Is quite, dry up to 
the saturated condition The influence of tempiratnre 
Is being studtid and the piellmlnary results Indicate 
that for a range of from zero to 40 deg ( there la 
a lowering of about 3 per rent In tha value of the 
critical veil age 

Thsrs has rsosatly been placed In service at dothen 
hurg Sweden an electric welding equipment fitted on 
an old barge that can be towed alongside) any atoamer 
needing repairs The outfit includes a small marine 
boiler, with a Do I aval turbine working two direct 
current generators Duplicate cables can reach on 
board the stenmer and to the Inside of the boiler* If 
lic-cpssari nnd make It practicable to do repaln In 
two places at once One end or the barge has a work 
shop with anvil and vise benches and a full equip 
ment for small require The anvil block is a steel slab 
10 5 Inches wide by l 5 inches deep supported on two 
wooden trestles and the negative from the generator Is 
clamped to It tho positive being tbe holder with Insu 
lated handle held In the operators left hand The 
current passe a th tough the Jftws holding tbe spselallv 
prepared rod 3 16 Inch In diameter used for welding 
The pieces ti> be welded with chamfered edges are so- 


Tie Design ini Consul of Induction Coils 

By A. FREDERICK COLLINS 

T HIS work gives in minute details full practical directions for making eight different 
sizes of coils, vamng from a small one giving a Vinch spark to a large one giving 
12-inc.h sparks The dimensions of each and every part down to the smallest screw 
are given and the descriptions are wntten in language easily comprehended 

Much of the matter in this book has never before been published, as, for instance, 
the vacuum drying and impregnating processes, the making of adjustable mica con¬ 
densers, the construction of interlocking reversing switches, the set of complete wiring 
diagrams, the cost and purchase of materials, etc. It also contains a large number ol 
valuable tables 

It b the most complete and authoritative work as yet published on this subject 
following is a list of tho chapters: 
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■ und lu position on th* aflvtt Work, the rod Is pnt to 
thu point to be welded and allgfaUy withdrawn, tho 
electric are thus formod qaitkly melts tha eadtot tho 
rod, causing a drop from It to adhere to the work. This 
Is hammered, and tha prooaaa repeated A great variety 
of work can be done, and In butt welding a rat* tor 
% Inch plate# la about 10 feet an hour 


ENGINEERING NOTES. 

11m destructive effect of a locomotive blast at Short 
range haa been observed at the Cottage Farm bridge 
In Boston which was built In 1806 with a clearance Of 
only Ifi feet over th# tracks of the Boston and Albany 
Railroad Ihe floor was supported on hollow-tile 
arches strung between the webe and flanges of steel 
I beams the latter being protected by thick lead plate 
completely Inclosing them and receiving the apodal 
skew back tiles on their upper surface Within tea 
years the blast ate entirely through the lower faces of 
the tiles and cut out pieces of the lead protection so 
that In many cases they fell to the ground necessitat¬ 
ing the complete removal of both lead and Ule An¬ 
other Boston bridge over the Boston and Maine Rail¬ 
way tines has wooden stringers over the upgrade 
track where the locomotives pass .under forced blast, 
these stringers have been corroded to a depth of about 
VI inch while over the downgrade tracks, where the 
locomotives do not run under forced draft, no erosion 
1 b noticeable In bridges having a clearance of 18 feet 
above tbe tracks much less Injury from loemmotive blast 
Is noted than where only the minimum of 15 feet Is 
provided 

Mr O. Gibbs, chief electrical engineer to the Long 
Island Hallway and the Pennsylvania * Tunnel and 
Terminal Railway, has presented a valuable report 
lo the International Railway Congress on the offer 
atlng costs of the Long Island and West Jersey eleo* 
trie railways Tbe Long Island road la virtually a 
crowded suburban line, while the West Jersey and 
Seashore road haa tuna of twenty live miles without 
a stop and approximates to an express longdistance 
servlee Both lines work with contlnuona current, 
but alternating current Is generated at th power 
house similar it may be remarked to the system on 
the Liverpool Southport Railway Electrification re¬ 
duced the working costs per car mile by 86 per oen^, J 
on tho Long Island road, sad by 8 per cent an. the 
West Jersey These figures Indicate that main line 
etePtflUcattniy is ajmxi way «g, and it R d o ck jk ai 
will probably be due to tbe existence of a number of 
electrified tones la tbe neighborhood of the larger 
towns which would naturally materially altar the 
problem ofeswlectrl fleet Ion for Intervening stretches 
of route With respect to the particular figures given 
above. It la Important to remember that the saving re¬ 
ferred to Ignores tike extra capital charge# due to 
electrification 

Aooordiaf to a contemporary the crucible steel loco¬ 
motive crank axles of tbe Swiss Federal Railways 
have hitherto been grooved In the crank pins to lit 
projections on the bushes and retain the oil, it having 
been found that without this precaution, nickel steal 
axles especially tend to become hot when running. 
While the grooves answer the purpose for which they 
were designed they have on the other hand, proved 
s source of probable danger, a numbs# of these 
grooved axles having developed surface cracks all of 
which start from the oil grooves Some of these 
cracks extended for s length of nearly 11 Inches, and 
measured up to 1V4 Inches deep, with an outward 
curve toward tbe crank In considering the choice of 
material for replacing three cracked axles, compara¬ 
tive impart teats have been made, under the auspices 
of the Swlsa Association for Testing Material#, with 
nickel steel and crucible steel, greatly to the disadvan¬ 
tage of tbe latter material which Is also ftr more sen¬ 
sitive to rapid sectional changes to which the. form* 
tlon of surface cracks Is probably attributable From 
tbe results of thee* tests tbe new spedfieatloeHor 
locomotive crank axis prescribes steal with I per efflt 
of nickel, the etr grooves betktf abolished afld the 
transition curve between the crank pin and m In¬ 
creased from It millimeters to M millimeters radius. 
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HEREDITY * 

By Paor W B CAttttr Harvard University 

Tun conservation movement now in progreaa baa 
tor lta end to preserve for future generations of men 
tha natural resource* of tbe earth But it goes with 
out saying that the movement is useless unless there 
are to be future generations or nun capable of utilis 
Ing those resources thoughtful persons are begin 
ning to wonder whether this Is assured Man Is the 
product of two sets of agencies which we summarise 
in the terms heredity and environment The question 
has often been asked which of these fs the more Ira 
portent but with this we need not concern ourselves 
Both are Indispensable Seed and soli combined as 
sure a harvest, but If either is lacking no harvest can 
be expected 

Tbe public la awakening to tbe Importance of pro 
vtdlng mankind with a proper environment through 
the agencies of sanitation education and good gov 
eminent and this is well rhls assures a suitable 
soil In which a crop of healthy human beings may de¬ 
velop But what of the seed* This question has not 
yet been serloUly considered Only In England has 
It been morq than suggested Huire Francis Uelton 
and his osadt'ates in the eugenics movement have 
started an inquiry as to why It la that the average 
physical condition of the English nation ia declining 

* Iretnis diflvarwt Woro flection F American Aoandatluii for tbe 
AlvMcnmnt of Sc lores, ham reprinted from the Popular Selene* 
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expect to have full harvests If ea<h year he sated seed 
from the poorest yielding plants or could he hope to 
secure the best results fiom his herds by selling or 
butt herlng the best Btock and k< erring only the sc rubsT 
Obviously not and no more cun the cl\lll»d nations 
maintain their j resent standards or manhood If they 
follow a like practice 

But before any aerious attempt can bi made to 1m 
prove the human iace considered as an assemblage 
of anitnalb possessed of certain d slrable physical and 
Intellectual attributes, it Is obvious that we must 
know something about heredity in general and how 
in particular each of the desired physical and Intel 
lectual attt lbute s is produc ed ( onslderations such 
as these lend general interest to the study of heredity 
a subject which lias alwajtt been of great practical 
concent to faim is and or much the critical Interest 
lo scientists It Is my iurieis to r view briefly some 
of the pioblems which thi stuiv or h*-i dlly presents 
and some of the rtsuits obtained from their con 
afderatlon 

l Ike lather like non Is a homely pioverb which 
shown how general tho locognltlon Is that children re 
semblc tliclr patents Hencmblaiu h to giandparcnts 
or aniestois even mm remote arc also of frequent 
occurrcucc and it in conveiUnt to use the term 
heredllv oh including all such its mblanccs whether 
to neai 01 to remote anc stoi s 1 be phenomenon of 
heredity lb or rotirse nol imtrl t d to human society 
(Continued on | age 17f ) 
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although more and 
more- attention la con¬ 
stantly being given to 
improving the environ¬ 
ment Likewise in 

Oar many statistics 
show a steadily decltn- 


lng proportion of tha 



young men fit for mili¬ 
tary service There is 
a suspicion in tha 
minds of many that 
thaaa nations are pro¬ 
ducing the haw goner- 
atlou of ettfsena chief¬ 
ly from inferior family 
and racial stocks If 
this Is so the remedy 
la obvious, though how 
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IRISH LINE N.-II. 

SOME FEATURES OF ITS PRODUCTION. 

BY SIR WILLIAM CRAWFORD. 


Vmr roriHldi isblo Improve nit ntn have taken place In 
the spinning mills and wiavlng faitorics allh ngaul 
to the (oniliLiona under which I In operative* work 
(hkf inning tinee Ih the dlminutlen which haa been 
cffccltd In the umount of dust lloitlng In tlu Hr of 
many ot III rooms In this Impinveinent Mr It II 
Hondo rlinlrm in of tie >nik Stieet Tlax Spinning 
Company limited has been the pioneer Tlie flint ells 
tlnct stop In rleariiiK the dust out of the dusty roomie 
was to loe all/e tte e \1 aust that Is to say to mile el 
the dust as neat is possible to the point at whl h It 
Ih produce d and the piln Ipl hHs liee ii gradually atx 
piled beginning with the worst plans In the mill 
The Anal result might almost Ih deserllMd bh a uvo 
lutlon so marked la the Imptovemeiit In the atmos 
pher« eompared with whHt a as looked upon as the 
neirmnl and Ineiltable dusty eemelltlon of these reKiins 
twenty yeais ago In the wet spinning rooms eleiso 
nttentlein to the design and eettidftloil ot the trough 
llets eouiled With latter covering of steiem pliHS and 
general exhaust ventilation haee anally Kdueid the 
eexeehalve heat and molKtuii of the looniH nnel bioilglit 
the lust well within the limits Impose I bv the Home 
Ofllee III weaving ahedh the better distribution and 
more extoislvt application of veiitilatlnt, and exhaust 
appliances to satleery the standaid ot air purity re 
qulred by the Home Ofllee has like wine linpiovcd the 
conditions there though to a Uhs marked degiee than 
In tho spinning These < liungi s have tiee n Introduce d 
by the masters partly on the It own Imtlutlvn and 
partly at the Instigation of the Home Ofllee Inspectors 
and have brought about a dtstlnet and nuuhappretl 
ated Improvement tn the health of the winkers Ttulr 
tiade unions haw formally acknowledged the bemtltH 
they huw derived 

miiap* the Improve ments In the machines us«d In 
the flax Industiy have not Is n so tuple! or so gnat 
as In some othe i textile Indus! 11 s However th n 
have been sonic and I may tell von of one that Is 
now coming Into extensive use In the haekllug of flax 
this Invention elm to Mi James 11 ( raw fold can lx 
attached to tin uidlnary haekllug machine Formerly 
four hoys wen needed to attend to a pair of hackling 
machines and the work devolving on taeli eif the four 
hoys was extremely arduous so arduous that they re 
malms) at It only so long hh they were unHble to ob 
tain work In another industry Uy this Invention one 
I toy tan attend to a pair of hackling machines Instead 
of four boys and the one hews wotk 1 b extremely 
light It Hum efTeets a wiving eif 7 r per eent In wages 
and In addition the work Is beltu done and praetl 
eally all the tnvs <an lx retained and advanced to 
apprenticeship In one ei otlie i of the trades connected 
with the flax Industiy 

A re cent action or the united body of flux splnneis 
Is 1 think worthy of 1 m lug h corded to I lit Ir credit 
In lias dining n period of unexampled dullness and 
depression those masteis finding that although they 
bad for some months been running I belt mills two 
tlilida time In order In lessen production tlu li stocks 
continued to rise resolve el In lune of th it war still 
fuithrr lo re dm e production bv live horns a week 
At the same time however they agieed to make no 
further re due lion In the wages of women and voung 
people employed bv them And this payment of un 
earned wages for live houis a week continued for 
neve n months and constituted a gift of about $1 oooo 
1 have never heard of u similar net elsewhere In 
IteibT splnneis wages had been advanced by JO per 
cent The iefore a woman who before 1006 had been 
earning 9» 4f a week of > hours was temporarily In 
the time of HlreeiB paid $1 |k r week of 12 hours 

We now come to tho thtid division vlr bleaching 
In olden elavs that process could be carried through 
emlv In the long days lx tween March and October and 
It was produced hy primitive methods such as boll 
Ing the linen In lye made fiom burned seaweed and 
then spiending It on the grms field exposed to the 
effects or sun air and inln and artificial watering 
After six months cr si of this treatment the linen 
wan steeped In buttermilk washed iu pure water and 
finished up The rotor obtained bv these methods was 
not so white as is now common but the bleached 
linen retained a high proportion of Its natural 
strength With steam-driven spinning machinery 
there ensued so great a development of linen manu¬ 
facture and of the demand for it from foreign mar 
kets that a quickening of the process of hloarhtng be- 
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came neeensary A white color was also demanded 
and so the use of more chemicals with shorter expo 
sure a on the grass became the i ule The manner ot 
bleaching that has been carried on for many years 
past tx some thing like the following 140 webs of 
yard wide brown linen each one marked on tho and 
with red thread tn a way to be Identified are stitched 
logelhcr end to end Into one pine of say 10 000 yards 
This Is eailed i pot and In common parlance is 
spoken of as she It Is drat iiassed through a solu 
tlon of lime Into the boiling pot and there boiled eight 
or ten honiH It Is then drawn through a tank of 
water 1 he webs are unsewn each one la bundled 
Kcpatnfcly they me washed lu the wash mills with 
pure watei fen an hour then stuped In a sour of 
dilute hydreHhlorle acid to convert the loslduo of tbo 
Him Into a soluble salt washed again In the mills 
boiled In soda lye which combining with the waxes 
nnd fats in the fiber make them Into soap and henen 
removable washed again put on the grass for some 
(lavs belle d again In Ivc washed put on the grass 
luhbcd tn eeoap and water beetled In lye washed put 
ou tin grass and ao on 

As soon as It Is considered to ho sufficiently boiled 
the whitening process Is begun by tin use of bleach 
mg joweler or Dip lu which the cloth l* left over 
nifcht II Is washed treated with weak sulphuric acid 
hailed again with soda lye such processes being re 
Iealed until the cloth Is found to he of a proper white) 
ness I he webs art onee morn stitched together 
and the pioetsa of finishing begins The. cjoth Is 
bieadthed passed UuouRli a water mangle between 
mill is which leave Just the piopcr moistures foi tak 
Ing state h then Into and till neigh a lank filled with 
a mixture of blue and Htaieh after whleh It Is passed 
over heated rolle rs to cli> It The webs are oneo more 
unsewn tlie v HU put on the beetling beams and bee 
th d foi four oi five horns, turm d on the beanm and 
beetled for another four or five horns and so on till 
thev have had thirty to sixty hours of beetling They 
are then alnd stretched to the Tull width and cal 
i rnlered 

This completes the work of the bleaeher tho whole 
occupying eight or twelve weeks If an Inquiry is 
made of a bleae hei how It a efitaln pot coming on 
or at what stage Is It’ the reply will probablv be 
Bile Is doing well nr Bhe Is ready for the blueing 
A witty or shall I tall him a vieked bachelor once 
suggested that a ixit was <ailed she because of Its 
being so hard In bring It to the right point’ Unen 
bleaehing Is not only i very risky business but It 
haa also been hh unprofitable one so the Irish bleach 
era and the Scotch bleachers have montly been 
e bilged In form an association binding them to regu 
late theli prices and terms by common agreement 
They aie entitled to have a fair living out of their 
luiBlne8s and may liavet It without Injuring the other 
sections of the trade 

In linen bleaching there Is a field for the services 
of chemical rrseaich The present methods carry wllh 
them serious risks of damage to the roods A pot may 
be taken as worth (2100 and tn the North of Ireland 
seven or eight thousand of such pots are treated each 
year One may thus form an Idea of the magnitude 
of the risk Here then Is a prat tie al object for our 
ncientlfie men to have before them 

The preparation of linen goods for the market la 
n somewhat claboiate process When the webs are re¬ 
ceived from tho bleaching works they are carefully 
examined and any defective portions laid aside They 
are then lapped er folded, and. It may be, ornamented 
to suit the taste tn each market K la bo rate folding 
and costly ornamentation, once bo common, are now, 
however, fast disappearing Great changes have taken 
place In the methods of selling the products of flax, 
the tendency being to eliminate the middleman For 
merly spinning was the sole business of a firm, whose 
yarns through one or more Intermediaries, reached 
the weaver, weaving, the sole business of another 
firm whose goods wore sold to the merchants through 
another Intermediary Bleaching was the bostons* of 
a third the goods were then sold to a merchant-ship¬ 
per who sold to wholesale houses either at home or 
abroad, and these Bold to the shops. Bnt now two -or 
more of these operations art the business of one 
firm while some of the largest houses carry through 
all the operations and by means of travelers, speaking 
the language of the oonatrieu where they go, sell di¬ 
rect to the wholesale howls abroad, and even la soma 


Instances to the shops Some firms also have, in the 
pilmlpa! using centers branch houses where stock Is 
held, and Ib sold to the abopa as they may require U 
In the currency of the country 
The Companies Act of 1862 and later ones have 
been availed of laigely by tho firms engaged In the 
linen Industry The York Street Flax Spinning Com 
pany was the first In Belfast to bo registered as lira 
ited That was done In 1864 Almost overy firm of 
any lmpottanci in the linen Industry of Ireland is 
now limited Some of them print their accounts and 
send them freely to their shareholders, and their 
shares may be bought by the public Other firms are 
private limited do not publish their accounts, or 
allow their shares to be offered to the public 
It Is un advantage os tending to stability of Its 
business for a firm to be limited In that money put 
Into shares cannot be withdrawn from the company 
whereas if a, partnei of a private firm dies his capital 
may have to be paid out and that may cripple the 
firm Limited liability also tends to facilitate the ex 
tension of a company a plant and operation aa It in 
supposed to have a perpetual life and tho share hold 
era cannot be involved beyond the aura to which they 
aro committed by the shares they hold and further 
the general public have by weans of it access to par 
tlclpatlon In the profits of the industry 
In the linen industry there has been no amalgams 
lion ot flints except perhaps the Linen Thread Horn 
liaxiy But there have been working agreements 
among mastc rs tor the settlement ot wages foi re 
due Ing output and in one Instance to maintain a 
minimum price for yams This latter agreement 
among flax spinners come lo In 1S0X to hold yams 
In stock rather than sell them below the price that 
bad been fixed was Irksome to some of the spinner* 
but It Is now acknowledged by all or thtm to have 
been good for themselves and for all connected with 
tho trade 

I must not omit to mention the large and prosper 
ous linen Urn ad Industry, In whleh the leading flrtn Is 
Messrs William Barbour A Sons Lisburn If I do 
not enter on that interesting subject it Is simply bo 
cause I know too iltUe about it There aro also many 
other branches of the linen Industry which time will 
not allow mo to speak of A feature of tho industry 
is the numerous ramification* Into which It branches 
and tho comparatively small quantity ot each article 
that haa to bo manufactured This Is indeed one of 
the safeguards of the position It tends to prevent 
ofheT countries su<h as tho United States from mak 
ing such goods themselves 
The relations between masters and employees in the 
linen Industry are of a more friendly character thau 
lu most othi r industries In many instances one gen 
oration is succeeded hy its descendants, and sometimes 
to the third or fourth generation In the service of the 
samt company Conferences In an amicable spirit 
have sometimes taken place and arrangements of 
wage* been agreed upon without recourse to strikes 
which have been rare and always of small dimensions 
A rough astlmato of tho capital employed la tbs 
Irish linen trade might be made up as follows 936- 
000 aplndtau at an average price of IK earh <23 878,- 
000 , 36 000 poser looms at 9200, 9* 000 000, bleaching 
printing and finishing works estimated at 92,600,000 
These amounts added together would show a total of 
934,876 000 in plant alone. In addition to wbich'Hbe 
stocks of raw material and of goods la process of 
ittauafccture and la a finished state would be value 


for 916^00,000 or 980.000,000 Then there Is a fortbOr 
amount of egfital employed In giving credit to buy¬ 
ers, and. whether this he In tits fora of ‘disoonntable 
Wit* or of open accounts capital to the extent of 
over $10,000000 is required to do It The grand total 
of capital employed would thus amount to at lag* 179,- 
tfOO.OOO J 

One might satlignte tbo amount paid tn wags* to the 
operatives as follows 70989 men, women, nnd young 
persons, at as average of 19.19 pur week, 9U.436.MMr; 
blaacfidfc, prtotera, and ttoften 9*93«4M; «®brohl. 
crcra, henpwtrhetn. and warehouse hand*, Imttodltn 
tappers, orn aatoato r u . had boa-mahars, fUfobtOtoi 1 
VWMeoa ***** I9799M Bsstoss **« 

am ctarka, nun a gsr *. nbd ether tmarVMmmfrm, 
would amount to9U5«,060; sad ft * pur*** hWh 
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^ £%ate* pafiMt of {rial Biton products to «0M out- shipped to us from Calicut in India It wm In Ament r about M per cent of It becomes tow of com 

HU* of tht Unit** Kingdom. bofotT Columbus But, M compar'd with linen, the low value raising the cost or dunned flax 

titan) manufacturers ought, of coarse, to manufai cotton Industry its great and formidable rival Is a per cent above that of raw flax Cotton, 

ttn* nothing but UnM goOda Unfortunately the stress juvenile It In only wlthlu tht last 100 or tno years oihtr hand Is v<ry mil form In quality and is (^ a,# 

Of cl reamsta aosa forces thorn to extend their menu- by the invention of the spinning jenny the power tarded with lift It loss of matt rial 01 of weight 

daturas to nntons, that ia goods Into which enter loom, and the fly shuttle that totton haa come really elasticity allows of the employment of niathlner 

both Itaan and cotton yarn In order to meet and Into common use, and that Its industry has assumed largely automatic that tht nui 1 of workera ii 

satisfy, as Car as possible, a craving on the part the gigantic proportions of to-day The linen merrh cotton mill would bt about one quarter of those in 

of buyers for low priced goods, having some appear ant now meets it as an opponent at every turn and flax will of tlu. same n uni bn of spiudks whlk at tb 
attoO of Hasn, this hss lung been found necessary he is so hedged in by it that the linen Industry bos aomo tlmo the turnoff of a totton spindle la consldei 

The making of unfong U Justified in the case of boen barely able to avoid a serious ton tract Ion ably gnatci than that of a flax spindle The advan 

fancy dreea goods, as undoubtedly cotton takes and Among tho masons why cottun Is so formidable a tagn In favor of cotton does not end with iu tonvur 

holds dye stuffs better than linen, the fiber of It being competitor of linen the following may be mentioned slon into yarn for It Is more tosUy woven than linen 

softer and more penetrable Very beautiful and be Although the cost of flax and of law totton do not and finally It is hNathed more qultkly with leea 

c oming dress goods are being woven In auch onions differ very much cotton has a great advantage ovn risk of daman and with has loss of weight Noth 

But into that part of the trade I shall not enter flax in the ease and cheapness with which it 1s mami Ing but the inherent beauty and excellence of tho 

What haa been sot aa (tty text la Iracn—ltnen the moot factored In the first plact, the hnid and inelastic flax fiber has permitted Its survival of competition so 

ancient of textile fabrics It is hoary with age and nature of the flax fiber makes a mwh more expensive formidable The pcsltmn of the limn trade Is a try 

with the most sacred associations and charming mem tvpe of machinery necessary for its spinning A cot lug one but tin experience of the past leads to the 
ories and that it should have to struggle for life now ton mill can be erected comphfe for about $6b2 a hope that the staple tiadi of 1 Inter will continue to 

in the fiftieth or perhaps tho one hundredth century Bpindle whereas a flax spinning mill would rost survive during nmnv futuie Mncrvflnns To have 

of its useful existence Is at least pathetic (otton is from $10 to $40 a spindle Then the great variations hold the supremacy in the fine limn trade against 

known to have boon in use as a textile for 2 000 years produced In any one field of flax necessitate the world Is I trow anothu flag saved by UIbIi rinen 

or no The name calico was given because It was first elaborate and coutly hackling and sotting In which foi the British F mitre 


SHELLAC AND THE LAC INDUSTRY/ 

A MYSTERIOUS AID TO CIVILIZATION. 

B "Y G. CLARKE NUTTALL, B.SC. 


Bfftxuvi or lac is one of those aids to civilisation 
about which there has tended to be an atmosphere of 
inyste; y and romance 

Already familiar to ur In tlu form or sealing wax 
varnish, furniture polish hat stlffe nlng and the like 
and of course in th» denotation of overy conceivable 
thing hailing from India-trays boxes tables beds 
sblolda, and a hundred and one oth< r things—it Is 
nevertheless quickly rising now Into vastly greater 
Impoitancu because it has been found essential In 
ele<trieal work (whose Immense development hns 
boon or such mushroom growth the past few years I 
and bt causa too it is largely required in the prepara 
tion of gramophone rscotds Hence the exports from 
India have quadrupled and In HH) r » no leas than « 000 
tons or it were imported into the United States alone 

Now tho lac industry is of grant antiquity Thou 
aands of years ago, iu prehistoric times, the natives 
knew its value and used ft largely rtmro are various 
references in Sanskrit literature to the lac tree, that 
is to the palas or dhak In 1690 tho great Akbar 
wtntet full particulars as to how lac resin should be 
used in varnishing the wood of public buildings The 
first Umopean who described It was a Dutchman who 
was sent on a scientific mission to India In tho six 
teenth century by the King of Portugal He pub 
Halted his knowledge of Its use and value in lfi%— 
a translation waa soqh after made In England—but be 
had no Idea whatever of the true origin of the wonder 
ful resin Brace that time, It is true we have learnt 
much about it, but with this sudden leap In value and 
Importante there has now come a great accession to 
our knowledge 

List year, in an admirable treatise tho Forestry 
Deportment of the government of India through Mr 
Htebbiuf, enabled us perhaps for the first time to oh 
tain a perfectly definite and clear idea of its origin, 
nature, and manipulation, and of the life history of 
the Insect to which It owes Its exlatenra For shellac 
or Iso, ss it Is generally termed in the initial stages is 
a product of the animal kingdom and may be defined 
as a resinous excretion by a scale-insect known as 
TVscJtardfci face a, a dose relative of bugs, plant lire 
and the like, and a native of India It lives upon many 
varying native trees though the kusam {Bthlcukrm 
ttifuf). the dhak (Bsfra frtmdota), the pipal (Fine* 
retfeMM), and the arhardal (rajastu Indirect) are Its 
favorites It IS also found, at times upon the banyan 
(Fiat* brapsltaais) and upon toe mango (Mongifom 
indtoa) 

Ureat numbers or these Insects dwell closely together 
apoa the trees, and each proves to be nothing more or 
less Utah an, animated miniature syphon At the 
mouth of every One is a tiny lancet with which tt 
pierces the tree, and through the opening thus made It 
Uoerta a sucking apparatus Then it proceoda to 
itker Ay into itself the HVtng asp of the two, this 
mm through tta body. Is modtfled to the process, 
am* p os s es pot sgats pg m pum and to tho form 
oijhe fbt Mo hocuamistos 4a* to gradusBy built ap 
round to* iaaeot Mo a «*•** «*, domoabapsd «w 
SMW)B. Own# <• toe myriad* of these ed cr ooo enw 
ttoy tokd i|o run m& m» mritoov sad tot® * rag* 


I he life hlbloiy ol the insect may bo summarised ah 
lollows though it vxrlo in detail In different pails 
of India About the beginning of Inly tinv red larvi 
tan tic scon kh terming out nt the incrqntatlcms In 
count Imre numhcnc and spic tiding over the neighbor 
Ing twigs bach Is oblong in shniw with two mlnut 
eyes two short anunn<e or fcolcra and clx short legs 
(urlous tufts of whit powdery hairs tin tmathlug 
apparatus—grow from ea< h si lei of the thorax 1 his 
swarming giss on lor two or lltioe weeks not all 111 
inflects appearing at the sane time but each as It 
appears Immediately sets to work to find a suitable 
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position when It can set up as a syphon on Hs own 
accnnni Within twelve hours Its fair la sealed and 
during thlb tlnn U fakes no nourishment ol any kind 
aa Its whole attention Is token np with settling Itself 
In life A certain number will he successful but a 
fa 1 larger nnmbei are doomed owing to their not 
bring ablu to boio through the cortex at the point 
they attempt It and heme cannot got at the sap 

A successful Insect however settles to work and 
for about two and a hair months goes on steadily 
forming lac Incrustation the ltraale producing a big 
ger structure than tho male At the end of this time 
the males creep out backward from under the edge 
of their scales thty have grown a little since wc saw 
them tint aa larva and have now larger antenna and 
lour eyes instead of two ttwo more having appeared 
under the head), and they crawl over the twigs look 
ing for the females and fertilising them Ihttu they 
die, their life work quite finished The females go on 
forming lac for another two and a half mouths and 
developing too, then for a month, the last month or 
their lives they rost dormant taking no nourishment 
tying inert Tbo eggs batch out within them i>erhaps 
• thousand in number In each, and the law* emerge 
sad swarm trying to find new homes while the moth 
era shrivel and dts 

Thors are too* two generation in every year the 
meofld generation beginning to swarm to the early 
part of December aad distinguish*) by the single fact 
tk* the males have wiags 

Now, the lac toseeta haws various enemies to con 


outlook ror tin larvcr wlun they fliet swatm and 
monkeys like the sweet tasting lac ami will cat it in 
1 onsldc 1 abb quantttt, s nuil Include the insCcU too 
in their meal Ants arc still gnatci |hhIh to them 
for though they do not deliberately cat up the I meets 
themselvm >ct they r»cd on the lac with avidity and 
otic 11 Injure tlu liihccts In ho doing tcrtatn cater 
plllais too wifi prey upon the In Insert and rain, 
rust and hall arc ntten Injurious to luge numbers 

lac Ir almost Invariably collided by natives and 
the collection Is mad by bitaking off Die Inc runted 
branches and twigs I lime an sold hs ntlcklnc to 
middle nun who lake III m In large quantities to lac 
torleR Heir tli y art hre kt n up into short lengihK 
and irushed either hy hand 01 by machinery 1 his 
trushed matter is divided Into three parts (1) the 
wood Which is !W I up as fuel (21 the dust— khud 
—sold to makers ol bangle h and toys (!) the true 
granular lac which is known as seed lac 1 he next 
pioccss in lo wash 1 In seed Inc tor twenty four hours 
the water which 1 mm away Horn tt la a deep purple 
color and formed the once valued lit dye but is vatu 
able no longer an H hnH been supplanted by aniline 
cJves Drying follows the nihslan e being spread out 
and finally bleached At this stng^ It Is often mixed 
either with re am lo lower Hn melting point or with 
orplimm (yellow arsenic) to mak It eq aque or with 
both MibhtaneeM at onet Die mixture (s then put into 
ve rv long oh now doth bags 10 to 12 feet long and 2 
Indus wide and held over uirii fires lhc worm like 
I>ags sre slowly twisted and the milting lac cores and 
diops on to tin floor It Is then stutihed into thin 
sheers and sold ss shellac All fragmonU and paitngs 
arc t hi 1 fully secured throughout the whole manutoi 
ture nothing is wasted and these lnfcrtoi qualities 
are sold as button lac and garnet lac 

Hitherto the cultivation and collection have been 
almost entlic ly in the hands of the natives and lionci 
tbo mothods employed an of the oilglnal primitive 
character llul now shellac Ih becoming so valuable 
and the demand ror it h> increasing so fast that thi 
government or India Is beginning to interest itself 
more closely In lac cultivation and the Forest Depart 
inent has been intrusted with the work of forming 
lai preserves Ihe matter has become more urgent 
during Ihe past four years since the price began to 
rise and prompt action Is felt to bo advisable In 
lays till value or the export from Hengal waa I talli 
770 K In UOtt It was 8 14 82 409 R and yet the 
actual dlfferenu In quantity exported was only Ik 
tween 204 072 cats In 18IHI and 271 101 <wts to im 
The total c xport from India to im was or the value 
i 41 29 70b K 

It must be realised that all these facts concerning 
the life history of the Insect are of the greatest Ini 
porta nee If the gove rament is to exfe nd successfully 
the lac Industry It must ascertain them before It ran 
know tbe best time and*methods of propagating the 
Insect and the proper trees on which It can thrive 
Many absolute failures In promoting lac cultivation 
to the past were entirely due to Ignorance of these 
tacts as for Instance, mistaking the swarming or the 
male insects for the swarming of the laws During 
the past two years considerable research nnd eiuclda 
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fuib forest work as let 

op of the oBlt lal rei>ort Is In 


tin sting It will have beeomc abundantly evident 
tbal with the exception of tbo Central Provinces the 
do|»rtmeut baa not rtalUted the Immense value ot lac 
as a minor rorest product The position has to 

be fated that thi mltlvatlon of the produtt on sclen 
tlflt lines is not undeiatood But little advame has 
been made in the production of the subatanee since 


the days of Akbar, and tbs dally increasing 
for the produtt of which India la the chief 
would seem to necessitate tonslderably more 
tton being paid to Its collection than has boa 
case In the past There appears to be 

reason to donbt that money expended on thin 
W.1U yield very large returns 


PROFILE PUPPET-SHO W— III. 


HOW IT CAN BE MADE AND USED. 
B Y A ROZE. 


Concluded from Supplement No 17P6, Pag* 360 


Km 11 Is a clown on ft comlcnl spotted hoist This 
Is t ompout'd of eight dlfftr nt (Bits—four legs for the 
lurst tmh Itg bt Iiik In one | It e thin tli head mxt 
the hotly of tin hors and Iht flown tlit aims bell g 
movabli as In hit, 10 thru Ilf* lines A only all! b 
neiessmy for this Itguri At lathed to a slmi It 
irut h thin moving thi tiutth forward and liackwaid 
fimn lilt to right aonit most giotesquo movement tan 
tx got 

fig 1* shows a trick figure a nlte plump little gen 
tli man ivldintly on his way homt with something In 
the bag for breakrast One trulth A only Is required 
ror this llgure Net fig I Aftt r tin tlguie has 
lobbied and darned he suddenly grows tallei and 
taller and becomes himself again Ihin hts ne k bt 
tnnits ft ur Hints Its usual Ungth again he grows 
tall and at the same Hint his netk lengthens This 
will prove a very funny Uguit Bee tin ba k vltw 
or llgurt the It gs aie arranged so that they slide up 
and down ftetly through a sllr of cardboard glued 
to tht Uguit whl h kttis them lu position The legs 
aro prevented from fulling out by a piece of wood 
which is glued on at D Iht nttk is arranged in the 
same manni r a pltte of wood Is fixed al t To work 
the tlguie bring It on as a dwaif tin tiutth btlng In 
tht left hand Then by raising both lirtlluts t tath 
attaihed to a boot butte n U thus will raise the figun 
allowing the legs to dro| and lengthtn out Nixt a 
Urn H Is Hxtd to tin hat the upi l tud above ciuteh 
having a button / lied on Ibis will lalse the neck 
A few minutes prattUo and \ou have the giant or 
dwarf at will 

I aat but not least Is a I’leriot troupe or enter 
taint is I hi manti utatois foi this set should slug 
out or more ballads and humorous ditties for eath 
figure The batk view (big l r ) shows the mechanism 
of the Hgutis the threads Ixlng only set n and worked 
at the batk and the figures In front as In Fig H The 
seat and bodies of figures and piano art tut In ono 
piece the. movable kgs arms and hi ads being separate 
pletes 1 he movements and working are shown by 

big ir 

Thf whole setplete is kept In position (shown by 
the dotted lineal by a line of wood whlih la shown 
by the dntte d lines A one lu h In width half an Inch 
In depth and hngth in pi qoitlon so that the end H 
Is out t r sight or tht audit nt ( Is the same piece 
of wood but biought foiwaid ntid inlaiged 

lo lllustiati the mithod of woiklng the figures each 
has a strew-eye di voted to It through whit h threads 


other marionettes with tlu exception of the arras of 
No I at A also the head H and the bands of pianist 
HU whlth have an «centric motion explained in 
I lg It whieh Is the head of Klg If A ts the body 
H tlu head attached to body by wire f Next a 


horseshoe shaped piece of stout cardboard Is glued on 
the batk of the head as ahown by /) The head can 
now be madt to rock ta and fro kupl In ita right po¬ 
sition by the wooden button X which la glued on to 
the body and of snch thickness that It will catch the 
hormeshoe I) whichever way tbo head moves To 
bring thp bead back to lta original position a counter 
weight may lx r qulred This Is done by gluing a 
pine or wood to the batk of the head and on opposite 
side to the thread This mechanism aits also for the 


the sami time by manipulating all the buttons at one* 
but to work In proper ordt r suppose No 2 Is singing 
a ballad about beautiful spring he only lifts ocea 
sionally his music up and down the pianist ac 
lompanylng him The principal threada are hidden 


from the view of the audience but the ends of some 
threads are In front view for the Pierrot No J with 
music ihe thread Is passed through a small hole at 
X made by a needle then fixed to the music It will 
bo seen when the thread la pulled that U will raise 
music and work the arms the latter being firmly at 
tached to the sheet of mualc All the other figures 
when the thread paaaes through to the front are ar 
ranged fu the same manner 
The drawings Illustrating this series If carefully 







iun and again through arches or wire as seen at F 
tirmlnatlng at ( and having a boot button or other 
aultabU attachment ror manipulation oath button 
wh*n pulled at ( working Its own flgure Two or 
time figures can be worktd at one time with prac¬ 
tice Tht joining of this set is the same as for the 
*Bn|llshJI«chi os rworll of Seine* 


arm of Fig IB at F for the tambourine arm No 4 
also for the hands of the pianist The joining of the 
other parts—legs anna etc —la doqe In the same man 
nor as ror the single figures 
To work the troupe each flgure Is controlled by Its 
own threads terminating at C where the button are 
pulled The whole of the figure# can bt worked at 


studied, will help the amateur entertainer safety 
through his work Color the figures to fancy using 
bright colors, and in »«n* give various than mi Ut 
designs of bright tinsel paper, thus making a Mart 
and attractive show A tlttie appropriate marts t* 
vxmma the figurts win mate the ptHotfimtet 
complete. 
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THE MANUFACTURE OF GLASS.* 

SCIENTIFIC DEVELOPMENTS IN THE GLASS INDUSTRY. 


The manufacture of glass Involves first the chemical 
process of producing glaaa from the proper raw ma¬ 
terial* and secondly the mechanical art of fashioning 
the molten glass Into the multitude of articles for 
which the market calls rhe mechanical aspect of 
the Industry was early developed to a high state of 
perfection It Is only within comparatively recent 
times, on the other hand that the chemistry of glass 
making has been worked out with scientific method 
The need for such a development first made itself folt 
with special force In connection with the manufacture 
of optical Instruments and It is largely thia circum 
stance which caused the famous Jena Olaaa Works 
to undertake the systematic study of Uu physical and 
chemical properties of glass 

the Influence of the composition of glass on its 
properties Is best brought out by a graphic represen 
tatlon thus in Fig 1 distances measured off to the 
right along the axis of the abscissas represent the 
composition of a soda glaaa while the corresponding 
ordinates represent tempera tun ■ The curve drawn 
out In a full line shows the uppor limiting tempera 
turn of devitrification rhts means that a soda glass 
of a given composition remains glassy provided It Is 
not cooled below that point on the curve which cor 
responds to the particular composition of the glass 
lhus for example a glass containing about 71 per cent 
of elllca (BIO,) and JG per cent of soda (Na.O) can be 
cooled to nearly 700 deg C without devltrlfying The 
significance of this curve Is obvious when we consider 
that In working the glass it must tie brought down to 
a temperature at whlc h It possesses a sufficient degree 
of tenacity The dotted line on Klg 1 indicates points 
of equal tenacity It will be seen that at temperatures 
corresponding to this particular tenacity glasses of 
certain compositions are below the temperature re 
qulred to keep them fiom devltrlfying They cannot 
therefore aafely be cooled down to this degree of 
tenacity Others. In a small region extending about 
from 71 to 76 per cent 810,. are above that tempera 
ture and will therefore remain glassy If cooled till 
they have the tenacity corresponding to the dotted 
line 

Jbe pure eoda glasses can not be used for the gen 
oral purposes to which ‘glass Is put as they are 
wator-aoluble The eecond diagram shows some of the 
properties of a lime soda glass such as we have for 
example In window glass In this diagram the ordl 
nates represent the proportion of aoda (Na,(>) and 
the abscisses proportion of lime (CaO) It la undei 
atood throughout that the proportion of silks (810,) 
is 100 The types drawn out In full are lines of equal 
stability the nlimprals 1 1,1 representing Increasing 
degrees of Instability The dotted lines correspond 
to equal temperatures of devitrification The compo 
sltlona suitable for window glass are those comprised 
within the field bounded below by one or these dotted 
lines and above by one of the full Hues For If we 
step outbids this region, either the temperature of 
devitrification la too high so that the glass cannot be 
cooled down to g working temperature or else tim 
glass is too unstable 

In addition to lime and soda many glasses contain 
also alumina or boron trloxido lhc effect of theee 
constituents Is to Increese the stsblllty of the glass 
In the case of alumina this la probably due to the 
formation of double silicates of the type of felspar 
The beneficial influence of the boric oxide la probably 
due to another cause this body functions as an acid 
setting free allies 

Am has already been pointed out the physical and 
chemical Investigations at the Jens Glass Works were 
In the first pleas aimed chiefly for'the production of 
sew optical glasses. All the glasses known in the 
earner days wars somewhat similar in their optical 
properties That la to say, whlls their refractive In- 
d« and dtapmralvo power varied within certain limits, 
they ran parallel throughout, so that u the known 
iWssos were arranged in order of Increasing retrac¬ 
tive Index, this would at the same time place them la 
the order of their dispersive powers Qteases were 
n e e ded which should not conform to this order, sad 
ft tow fimad that especially barium and also po s se s sed 
In A high degree the property of imparting to glass a 
high retractive index, aOcompeated by a comparatively 
Iwr dtppmtdvs power 

Jtttthsr WPM* was to prepare crown and tint 
t glp^irn ipfr wonig g m Mjmhmg ns possible similarly 
a^igP dpOd^rn* diht glspsss then lpj^wn 
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gave a spectrum which was much more drawn out In 
the blue than that produced by crown glass The 
rentedy was found in the addition of boric oxide whk h 
loreshortens the blue end of the flint glass spectrum 
Another class of optical glasses are the colored 
glasses the principal problem In the preparation of 
these Is to produce as nearly is possible Ideal color 
filters Such a glass must absorb as lompletely as 
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possible some partltular portion ot tho spec rum while 
transmitting the remainder lhc materials added to 
give the icquisite color are the oxides sulphides and 
selnnldes of certain metals or In certain cases the 
metal Itself In a highly divided state The color lm 
parted by such additions depends In part on the com 
position of the glass In which thpv are dissolved 

A problem of the same character Is the preparation 
or glasses which tiansmlt very short wave lengths of 
light It Is well known that quart/ and boric arid 
have the property of being transparent to ultraviolet 
rays Ihe p re sene, of metallic oxides more or less 
completely destroys thin property the ixtent to which 
this takes place depending on the nature of the metal 
thus sodium has a stronger effect than potassium 
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white lead gists ns are particularly opaque to abort 
wuvo length! However by oanfully observing ear 
tain precautions it la poaslble to prepare silicate 
gteWM of mufth greater transparency to ultraviolet 
light the* epmmon glass. A special product of this 
character made by the Jena works and marketed 
■sder the aaasa of ”uv)ai glass" has found application 


especially In astro photography and in the manufacture 
of the uvlol m cuiy lamp this latter as our readers 
may retneiulxr Is used lor medical purposes In the 
treatment of skin diseases and In certain chemical In 
dustries especially In the piodurilon of linseed oil 
produc ts 

Another property of glass alii li is of great lm 
lortance tu connection with ccitaln or Its applies 
lions la Its behavior leward changes of tempiraturt 
If a hot glass article whim still soft W allowed to 
cool quickly it equalities In d iisity ait pioduted 
within the mass of glasa giving rise to Internal 
htialns A glass tube fot (hie reason la always under 
a peril hetal compressing stialn while the Insldi Is 
under tension lhc couscqucn * >1 this Is a high re- 
blatant i to mi c hanlcal lujuty on the outside while 
any sc rat U on the Inside especially In the case of 
thick walled tubes almost inevitably leads to the 
clacking of tho tube Bn h tubes In which the outer 
wall la under a compi wing steam and the Inner wall 
und r tension nevertheless posse bb certain advantages 
ovi i tubes dee from si tain *or If such a tube Is 
heated from within to a timimatuic consldriably ex 
ciedlng that ot Its sutioundlngs th thermal ex 
pension ot the lnntr layers muat fltst neutralize the 
existing tension lector the tube cai acc|uiic anv 
tangential cX| anslon strain tending tee burst the Lube 
Such a tube can therefore withstand eonsldcrably 
higher diflereneiB of temieeraluie between its Inner 
and outer surtaen than a tube initially free from 
stialn Ihe same advantug Is gained wlicic the tube 
is to he subjected to |r ssui trom within as In water 
gages for boilers Dor this put pose tubes free from 
strain euunot b us d at nil Ihe sensitiveness of the 
inner wall may be |iiv nl d by making the tube of 
two layers having a dlffeient coefficient of expansion 
vlth temiH ratui lubes it this kind ar laigcly em 
1 loytd foi bollei gages 

A gliss having a very low coefficient of expansion 
will cool without acquiring any apprutlable strain 
buc-h a glass is pmUcularly well adapted to icalst sud 
den leinpeiatuie changes and Is used for example In 
making chimneys for Incandescent gaslight Another 
purpose for which glass possessing special properties 
Is required is the construction of thermometers One 
of the errors to which thormometors are subject la 
the apparent lowering of the free ring point If the 
laltoi Is observed soon aftpr the thermometer has 
been used to measure a high temperature Kxperi 
ronnis showed that the simultaneous presence of pot 
ash and soda is particularly responsible for a teige* 
error of this character Finally tho brand known aa 
Jena normal thermometer glass lb ill was evolved 
and this Is now logularly manufactured In uniform 
quality it Is commonly formed with a red streak to 
render It readily distinguishable Ha coefficient of 
expansion is so maily alike to that of platinum that 
the metal cm bei fused Into It making a gas-tight 
Joint Anotboi sjieclal thermometei glam Is the boron 
glass 6# 111 which 1 b particularly well adapted for 
high temperature thermometers ranging tip to 500 deg 
C This glass Is even superior to the first mentioned 
having a lower coefficient of expansion This how 
ever brings with It the disadvantage thal a gas tight 
Joint with platinum cannot bo made through It by 
lUBion 

tn conclusion it may be said that he pilnclpal char 
acterlslic of tho advances made at the Jena worka 
during Ihe last twenty five years consist in the pro 
ductlon of special glass adapted for definite purposes 
ibta was rendered poaaible only by greatly Inn easing 
the variety or typea or glaaa prepared and by the 
utilisation ol c inmenu which previously bad not been 
employed In glass making Nevertheless bad the 
demand been exclusively for glasses for selentifle pur 
pones this would never have been sufficient to enable 
the manufacturer to meet tho requirements and at 
the same time secure a margin if profit The com 
raerclal possibility ot the developments which have 
taken place necessarily rested on tholr exploitation for 
general technical purpose*, aa for example In the 
manufacture of the Jens Incandescent gas light 
chimneys 

Patina.—The modern bluish imitation patina on 
tempt etc can easily be produced by means of a var 
nlsb paint prepared by sUrrlnt together copper car 
Donate and a refry light colored spirit varnish (aand 
arac or shellac solution) Verdigris alone used In the 
same way gives a pale green patina mixed with cop¬ 
per carbonate, it fives the medium tones 
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COMMERCIAL MOTOR VESSELS. 

THE SUCCESS OF THE MARINE INTERNAL COMBUSTION ENGINE. 

% 


Ir thire are still any skeptics who rannot goo a 
future before the Internal corabueUon engine for ma 
ilno propulsion the llat attached to the paper read 
by Mr ] Inton Hope at the Naval AuhtticU giving 
details of lid commercial < raf t ntUd wtth this form 
of power should prove sufficiently convincing Such 
a collet lion of data drawn as it Is from various 
sources and embracing vessels of various typos Is 
valusblo as giving the same sort of Indication as a 
thermometer which by abstracting a portion of the 
heat from tho body tested measures the Intensity of 
It There must bn at tho present time In various 
quartets of the globe several thousands of vessels pro 
pellcd either wholly or as an atixlllaiy by internal 
combustion engine* and tho number is growing dolly 
Hit question now Is not whither motor driven vessels 
hare conic to stay but how fast development will pro 
cecd In tho laigcr |»owits which have hitherto been 
consider*d cutsldu the pradl ul limits for oil 01 gus 
engines Though for nmuy years past the possibilities 
of the highspeed motor have been recognized and 
made us cl In lacing ciaft and other highspeed small 
vessels we shall be probably justified in saying that 
the stoutly lui t moderate siKud motor meltable for the 
lough and luinliU work In online re lui naft hardly ex 
lated ten years ago Today lta existence is officially 
leeognlxed hy the iceently issued regulations of the 
Board of Trade requiring ccitaln qualifications from 
tho nun In charge of such engines similar to those re 
quind fruin tliost In charge of attain uuuhimry at 
sea 

Tho Industry whir h has Ilium i mi rge d from Its em 
bryonlc statu has had Its shun of Infantile troubles 
At Oist Hu re was too mutli tendency slavishly to fol 
low the Ideals or the engine as used for road work 
ind the phiaau only a motor car engine bocame a 
byword to describe unsatIsfoetory ruiutm installs 
tIntis For this stale of afTalis marine engineers neay 
Ik putlly to blame for with the eons rvatlsm which 
usually eharae terlns those that go down to the si a in 
ships they looked askance at the advent or a foim 
ef powet which claimed to tie able t > supciscdc steam 
and speaking k* nc tally though there are notable ox 
toptions thiy gave It ncltlur advice nor entourage 
meut Bxiwrl nee however soon showed that the 
high speeds of revolution were unsuitable for marine 
work If reliability wen made a first t inside ration 
Foi bouts w lilt h art intended me re ly as rae lug ma 
ehlneea upe«ds may he high and weight cut down In the 
nariowt at margin If the engine falls during a ran 
It Is Just towed back probably by a steamboat tin 
desk hands of which It lining over the sld< with arm* 
on the iAll di liver the uuu Ives in ttuo nnutleal stylo 


of caustic comments and opinions on the unfortunate 
motor beset astern The e-oinmere lal marine motor 
must he in an finitely diffident category Unliko the 
road engine the highest bimd and the heaviest load 
occur togothei and the margin of reliability must 
therefore b very ample For this reason excellent 
ongium for shore purposes may he unsuitable In visa 
seIs Whaleve i me rlia they possess may be entirely 
annulled by a single weak spot tho failure of whleh 
may be unimportant on shore but which by clausing 
a stoppage of the engine at a critical moment would 
bo productive of disastrous consequentes at sea Speed 
of revolution Is one of the elements of reliability and 
si cods are being reduced not only from this 1 cason 
but also because of the difficulty ofte t found in get 
ting an efflcl nt propeller for tho higher speeds This 
has been nolle d In the rase of se vital of the last 
(oast herring dilfters which have be n fitted with oil 
engines The speed In son e eases Is up to expecta 
tlon In smooth wait i lent In a number of cases It Is 
found that the mntm has little effect In driving the 
boat agilnst a head sea Nor 1 b thhe burprlHlng when 
we eonsldei that the dtlfter propelled by the oil en 
glnc has a much higher speed piopellcr with a 
disk ana of only about a fourth that of thn steam 
drift* r 

Wc knew now from recent turbine experience that 
highspeed piopellen need not he Inefficient and that 
an lm|ioitaiit fatter la the position of the propellur 
relative to the hull In raan> of the fishing boats the 
ptoptllir Is so small as to bu largely masked by the 
dead wood and it cannot the re fun get so good a sup 
ply of wait r as it should for maximum rfflcloucy 
Twin strews If aelmlssible on other consldilatlons 
would go far to meet the case blit falling this expe 
dlent the spend of revolution should Is* largely re 
duecd from that which now generally obtains though 
then la no necessity to reelii ( to the same low level as 
that nt whleh tho atoain drifter tuna 1 In reduction 
of revelutions means nt koiiibc a laig r and more «x 
tensive tiiglii hut the b n fits alnady derived from 
the use of pow r in this fishing boats indicate that 
the Increased speed and efficiency to be obtained by 
slower running engines will amply repay any extra 
ost entailed 

It is desirable that the, idea should lie abandoned 
that because an engine Is labeled a motor it therefore 
must lun at a high B|K,ed The h|k od of the! motor 
must be subservient to tho purpose for whl h It la 
icqulrcd This has been recugnlxed on the Continent 
whole the oil and gas engines which have been flttod 
in large numbers for canal and river work are In 
variably tf the slow or mode rati siacd type With 


moderate speed engine there Is still a large margin 
of saving In we Ight to be made over steam machinery 
of moderate power though It la now genergHy so 
ccptcd that the margin will be leas as the power In 
crosses There Is thus everything to gain weight and 
economy of running and upkeep by extending the use 
of motors In vessels requiring powers up to two or 
three hundred horse-power Beyond that we are as 
yet In the dark as to possible developments, but then 
is still a veiy large field in fishing boats small trad 
lug and coasting vessels requiring power up to tills 
limit Unfortunately for rapid progress this clan of 
buuinosa is generally in the hands of men of rela 
tlvely small ineanB who canuot afford to experiment 
and the brunt of the pioneering c xpendlturc will have 
to fall on the makers of the engines It Is also fairly 
evident that It will be wise to wall the results of ex 
perlcnte In the moderate alecs before proceeding to tho 
powcia roqulred by the oeuan tramp It Is generally 
conceded that when we pass tho limit of about JOQ 
horse power the ordinary reversing ai range went by 
friction clutch and gearing whleh may bo made quite 
satisfactory up to those powers will have to bo super 
aeded either by making the engine reversible or intei 
posing a revei slblo transmission such as an elec trie 
dynamo and motor Thu possibilities of gearing down 
must also not be ove rlooknd as this allows tho speed 
of the engine to be kept up and tin turning moment 
of the engine shaft may remain such that friction 
elute his and gearing may still bo otnployid All the so 
si hi mi a will no doubt In time be tried and equally 
without doubt the fittest will survive When the Urn 
or divelopment of the Iargtraised engines has bien 
determined there will be found an enormous fit Id fur 
thelr application There are the steam trawleis for 
oxamph whleh are of higher speed and engine [tower 
than the drifters and present also homo pretty prob 
lima for the application of tbc Internal combustion 
engine to the auxiliary appliances with which they 
are fitted suth as the refrigerating mathlner] steer 
lng cnglqo and windlass. It is notorious that those 
vessels warn s dividend w)th difficulty and the differ 
cnee between a small dWtdsnd and none at all may be 
mads by a shilling a ton on oi off the price of coal 
These trawlers now go so far afield that the reduced 
i oresumption of fuel will b« of considerable advantage 
In gtvine them an Increased radius of action besides 
the Afreet advantage of economy We are still yet a lit 
tie why off from ttaq Commercial marine motor of rod 
horsdpowet and above but In tho meantime wo have 
learned much from what haa been dona already and 
the way !• steadily bring prepared for further devil 
opraents - The Engineer 


THE LIBERATION OT ELECTRONS 
DURING CHEMICAL REACTIONS 
Tiiewo who retain th.lr doubts as to the nal exist 
ime of elections may be Interested in the account ot 
Borne i xp« rlments by T Itabc i (, Just and * W 
Kobltinon of harlaiuhu described In the Feltsehrlft 
fdr Elec true hcnile Metals arc suitosod to be rich In 
• lections (negative particles) whleh are credit d with 
I laying an Imimrtant part In the conduction >f elec 
tililty through the nutals while metallic oxides are 
said to l d void of lie irons Tin clutrons might 
then fori 1c lost during chemical rimtious b tweeu 
in IhIs HUd nth 1 elements and If the other element 
v i a gas that gas should assume a n gatlve tharg 
an 1 the eurr ut of gas should so to say blow the 
cs ping e he trios away from the surface or the 
metal It o lined to Halter to study thia phenomenon 
with the uslly oxidised alkali metals whleh wci 
hi pll d In tho experimentally more convinlmt form 
cr amalgams Potassium sodium amalgam was mado 
tc hip from a glass funnel the concentration of the 
niuelgam (whleh will bt more nr lees liquid aeeordtng 
<u lia percentage of mereuiv) being such that aboyt 
four drois fell per minute The drops tell within a 
ivUnder of platinum gau/i whl h was iharged from a 
hath rr as n rule to U r volts At urrent of gaa was 
1 asHcd through the eyllndtr and the whole apparatus 
ilieluuttd In a black box to shut out all light which 
would Itself have an lout/ing effect In spite ot all 
I re<aulions the platinum Kauri slowly lust Its charge 
owing to the difficulties of maintaining perfect insula 
tlon a loss of 1 r volts took about 4 minutes wtth a 
positive charge of the gnuxe and 6 minutes with a 
negative chaige In a e hemic ally Indifferent atmoa 
l>lie i of pure nitrogen or hydroge n When the stmon- 
I here on tallied gases Which would react wtth the 

alkali metal vl*, oxygen iodtpw etc - the loss was 
much mors rapid, taking a few seconds. The logs of 


the charge wm, th rofore uot merely an effect of 
frictional electricity there was friction betwron the 
gas earrent and the metallic surfaee It waa more¬ 
over observed—and thia Is the chlet point that only 
the positive ly ehaigt d gaure cylinder was discharged 
not the negatively ilmrgcd so that the particles con 
cerned must be eleetrlcally negative particle# The 
experiments were made first with Indifferent gases 
and then with gases containing also water vaicor 
oxygen and other constituents such as would reset 
with th, alkali metal The complete drying of a gas 
Is of eouist an exceedingly difficult operation and In 
vliw of the rescan hos of Rrereton Baker It would 
Ik moat Intonating to ascertain whether any libera 
tlon of Iona and naction would result In a perfectly 
dry atmosphere that was Impoaslble however with 
the somewhat complicated apparatus But the obser 
cations of Haber were checked In various ways When 
tho nitrogen or hydrogen was pure the surface of 
tho amalgam remained bright, In the presence of 
water vapor or oxygen It became dull, owing to the 
formation of an oxide film and In that ease the rapid 
discharge was always noticed Interference colon— 
yellow rod green depending upon the thickness of the 
film—were also observed and light likewise produced 
s discharge Among the active gases tested were hy 
drochlorlc arid Iodine vapor (whleh was inactive at 
79 deg C (—7 F > when any vapor originally 
admitted Into the tube system would be condensed 
again before reaching the amalgam) thteaylphlorids 
(also Inactive at low temperature) and pbosgen Thu* 
the conclusion appears to be justified that a current 
of chemically active gas liberates electrons which pro 
duce a km of a positive but not of a negative charfe 
This conclusion Is not In accord wtfh similar experi¬ 
ments of O Re bout first brought before tho Faria 
Academy of 8cien«cs In 1998, ths experiments of Haber 
began later Rchoul observed * loes of both pesKivd 
and negative electric charge* during osrttfn y h g pUfl 


reactions But it would appear that he ■did not taki 
particular pains to start with pure metallic surfeits 
and that be would thus overlook the unipolar char 
aitir of the phenomena occurring during the first 
stages of hla experiments—Engineering 


In the Oomptee Rendna Rubin describes the pho 
nomcna of the extinction of nound in iron A rod ot 
iron suspended from a point mar a vibration node 
gives a musical sound when stiuck arcompantod by a 
feeble drop hollow note In bars of snfllilent length 
the tlistmentioned sound Is produced most distinctly 
when the rod Is suspended at a point about one-quarter 
or one third of Its length from one end A comparison 
of the notes given by five very pun steel bars of stm 
liar dimensions and differing only In the proportion ot 
carbon present showed that the pitch varied Inversely' 
as the proportion of carbon The differences are 
feeble but their detection Is aided by tbe usual maul 
f* station of beau when two rods are set In vibration 
near one another When the temperature la Increased, 
starting from the ordinary temperature, the pitch of 
the note diminishes to a regular manner and the to 


tensity of tbe sound become* rapidly lew, disappearing 
altogether just below 100 deg C in th* caw of Iron 
and steel low la carbon When the temperature is 
further raised tbe sound reappears ai about ISO deg 
L grows to a maximum and vanishes again nt a d«!l 
red host This anemia loo* variation of th* Intensity 
of tbe sound wtth the feotpsretore appear* to ho char¬ 
acteristic of iron and possibly of nirinl Tbg rest* 


of aphony varies ocoordtog to the amount of CttrbOA 
with o t per rent of carbon tt is complete betw een H 
deg and 147 deg CV. with 948 per eeat of q^toed tt id 
complete between gg *g. and 1 M deg. C to tbh «M* 
of n steel cwtotottfr M P** cent of ffiutoW ttft *9* 
tabling eaneatitb. ttto hftgba&y’of 
spur iittoutoTr inffidttil rrwi 111 
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MALLET LOCOMOTIVE IN 


SERVICE/ 


THE PERFORMANCE OF A WONDERFUL ENGINE. 

# 


ITnnt it ta e totaled, or area suggested, that a Mai tot 
articulated compound locomotive tan be maintained 
m cheaply aa aa ordinary simple engine of half its 
••parity, the statement must be attributed to enthu 
jdamt or Ignorance The Mallet Is, to all Intents and 
purposes as tar as repairs are concerned, two com 
pleta and independent locomotives with the exception 
«| the boiler lbat It should be possible to maintain 
these tuna engines ss cheaply as one does not stand 
to reason and is not borne out In piacLice Records 
show that a Mallet coeta something more than twice 
as much per mile run tor repairs as a consolidation 
pf about two-fifths its tractive effort The saving lu 
“ b on two boilers Is offset by the expense tor the 
i such as Jointed receiver and low pressure 
t pipes To put the matter definitely It costa 
about 2J cents per mile for repairs on heavy Mallets 
as compared with from 7 to 10 tents fi» consollda 
dons of less than half the tiactive power and they 
are out of commission from 30 to i per cent of the 
time 

Still they are economical where a heavy power is 
required and they can be made to take the place of 
two lighter engines They cut the sages Iti two and 
the compound feature ♦ fleets a sating in coal of from 
K. to 80 por cent p«r horsepower produced the rc 
pairs drop to about 2 cents per 1 000 tomnlhs In 
stead of tC cents with heavy consolidations Fiom 
un operating standpoint, also It la v< rj evident that 
one engine Is better than two especially If tt can be 
handled as readily as otic of tho smaller units and 
thla is tbo case The largest of the Mallets can be 
spotted as easily as any smaller engine and may be 
handled with any detdicd degn< of ddlrarv 
Whether it will lie possible to extend their radins 
of action from short pusher runs to regular road 


service 


It is all very well 
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■ uptecl only by raking and leveling and without an 
interval tor the taking of broath Tho rate of com 
bustion must be kept at the highest pitch and the 
heat from the oiionod door Is scorching In its effoct 
It is heie that the mechanical stolen becomes a mien 
slty if the run Is to be cxtnndcd to cover a division 
there is but one mitigating elrcnmatunee in tu use for 
road service and that Is under ordinary conditions 
the englno would not be rowdtd so hard continuously 
In pusher soviet the re.versa level is dropped down 
In Ihu coiner and Htl thtic when aw uu a load tun 
it would be hooked back < astng (I on the ccimmmi 
tlou of steam per revolution but piobubly seetuliins, 
qulto as rapid a rate of evaporation pci hour 

Of course where nil is used as a fuel the whole 
situation is changed and tlic physical stialu on the 
fireman Is avoided and the suggested limitation or 
the radioe ot action does not exist un lai as the mail 
is conecrned but It remains to he men whcthci n loco 
tnolive bullei can be built within available dlinen 
stuns that can meet the evaporative dcnundic of a big 
Mallet when pulling a heavy train nt load speeds 

Aa loi the nctlon of the cnglms main the link It 
appeal a that they have lived up to the clalnin made 
foi them by Ihclf designers While It he not known 
us to just how they dl tribute tlirir lateral sticmus 
hi sin the track any mote than It Is ol othci locomo 
ttvo types still whctc one Mallet leas been sulmtl 
tuleel tot two or more consolidations on a puslm 
grade the wear of the tails has Ixeu lessened from 
which It has been lurencd whether tightly ot not 
cannot b« stated that th se new locomotives un caster 
on tlx track 

Mallet locomotive* are eapublt of making le me o 
<KH! to 40 000 miles between general upalree and in 
some instances the latter ttgme has lx*e n exe eded 
An examination of the OHO locomotives that have 
been out of the shop fir four months shows that the 
Urns ate In remarkably good condition 111 i Is no 
perceptible llangc w<nr on any of the wheels xeept 
the leading patt of the front engine width show a 
decided tendeney to run sharp this Is probihly tlu 
to the fact that the engine is working hnid when ran 
torward as hair of the mileage 1 idt when running 
backward light 

lhu Intel nal resistance* nr the engine trt some what 
higher thin these of the ordlnarv types A Mallet 
locomotive will not diirt down n 1 per rent geode An 
Atlantic would attain a high speed lu sueh a pi i e and 
n consolidation would run faster than would he allow 
abb where aa steam must be used with the Mallei 
In older to gpt down at all As to what p*rcentng 
of the total i>owir develoisd this nmnunta to aeeui 
tte data are not available bul wh l added to that 
ie quire el to raise the weight or the engine anil tender 
up the grade It must he a goodly proportion of the 
drawbar pull available at the back of the trade i 

Again tho wear of the connections betw ra the 


front and rear units see ins t< radicate that there to 
not always that hatmony ot at item between the two 
that Is to be desired It may b tin (IT it of Imaglna 
lion but there sin ms to be a BUrftlng action when the 
engine Is ut work closely um tabling that felt on or 
dinar} engines when the} ai not propetly cnmitci 
lealinced Hits is tspee tally nolle mbit on th flitug 
I latform but Is seal ely iKieiptlbli In the engineers 
tb except when running light Inins tlic (ounce 
tlons lie made Inr strange i than any ealeulatlens 
would Indicate, to be ixiessarv then to apt to be a 
Imakage anil i sc lent at ton of the eastings When the 
uglne I* Pushing the action Is not to apparent tor 
tiun tu front unit is pushed brn k hv the load and 
the alter one tends to run up on It so that the two 
arc bi iiipht, together but vbra pulling the forward 
unit i era suim away trout the lent one with the full 
lone el tie maximum powu that It iu» cxeit This 
move lie ul Is (S)M(lally notice cble when the engine Is 
limning light It ought lo Ik met by putting an ox 
etsslve Htiength Into the e(nineeting units 

V i> little leakage, ueeuis at the ball and exitauslon 
Jelnts ot the re e Iv i and exhaust pipe a and no sell 
ems tumble has b en expel lent id I, v Ideally the de 
signers look d upon It ih a place uquliing iHiselal 
attention and t>> giving II have obtain el vil} sails 
la loiy tesuits 

the eat) must iiuissaitlv Ih oiu sided As th 
lilt man is away lu tli tear and ((luiuiraieatloii fioni 
olle Side to lln other is (Ut or the quest uni eviivfhlng 
must he on the light band sld tine in Mid/s Uu 
throttle and i vtis levers two luj el is two ylin 
dcr lubilculeirs two w Is of lylltidei io k ) veis 
I wo sandiis e ngliie is brake vslve mill straight 
airbrake vilve wutet jjass and eiMks whistle 
and Ih II ends stunt vulv s lor illers and nnir 
geinj valve foi ennvcillng to slmpl action With 
the wide til box ami the limit d h| see avail ebb there 
is not ninth lilt roi th itiuu winu ull ot thmu ap 
pllauees me In pi tee Still tin arrange un nl Is quite 

eonv nlent and Ik cause el Its air le versing geai the 
ciiglu is easily liandl d 

I Ud i orel in it y eouelitlons ol Hcrvnc the eimiginiy 
exhaust ol lln rat leepttng valve is ran ly opened 
even when siaitmi, i he aw train Then Is usually 
i iiuugli Mink lo b obtalmel lot the high pie smut 
evllndeis to e xlianst me or twin beforo the full load 
eouiis upon the inglui and Ihra the towprissnii unit 
Is at woik 

lie 11(1 whether the Mallet Is I garde el from the 
standpoint ol the mpehunteal operating ot track de 
part tin ut-c oi or tho engine ei tu the tab the lneouto 
live must be (onMdiud a very siiUsfnetnry machine 
the only man who has serious ohj turns to II Is the 
fin man who Is called upon ten sue I strenuous ex 
erlton for him the mechanical stoker ought to solve 
the piotitem and thus relieve him of what scorns to 
be an impossible task 


CHAINS FOR POWER TRANSMISSION 

Is an Intonating paper road by Mr A 8 Util 
before tho Incorporate institution of Automobile 
Engineers, on the use of chains for power trans¬ 
mission, the author a exordia* to Engineering gives 
the history of the different kinds of e bains now used 
for driving purposes, with a description of the methods 
adopted in their manufacture As is wall known great 
advances have been made during the last few years 
in the design and workmanship of these appliances 
Ewart s type of detachable malleable Iron chain for 
conveyor* and similar purposes baa for long been 
known and hag hod a very wide application, but 
H la probable that the production ot a really satlsfac 
tory chain for driving purposes has been due to Um 
demands of the cycle trade perhaps the greatest ad- 
'hwe In this line being mods by Mr Hone Hon old, 
who introduced Us nrtjerohsln in 1IS0 This was, 
of course, but the commencement, hat (ram tt the 


A Standard %-lpch pitch roller chain of to-day weighs 
only from 8 ongees to 4 ounces per foot, has s breo$ 
lag'strength of pounds, mad will run up to a 
spqed of m ftot Per minute at least, with satlsfoc, 
t«fy results, thd anouyfcy of these chains Is remark- 
*q may he reoileed Then we oooshtor that owe 
of M m# *** cemtaiw WO dl*e|ent parts 
•ad % t ijfeaU o* ipeb is soarantoed in 
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milting the drive to the wheel It wae Itowivu 
afterward repiacetd ley (ho roller chain Single ruHu 
chains haw a umarkable wearing powu «> le piowd 
by Uu fa< t that the y have lasted re mat kabiy well on 
automobile* working undpi very unfavored tondl 
tlons Mr Hill eonslders that although they have 
largely been replaced by the use of the live axle which 
forms a clean wellbouaed piece of meehHUlbm tli n 
Is still something to be said lu their favor They 
have a higher efficiency for transmitting petvtt than 
high reduction bevel 01 worm gears and also posseei 
more flexibility They are Also fall ly accessible even 
when inclosed In cases Another advantage claimed 
for them Is that they do not place so much weight 
on the parta not aupported by springs as do llvo 
axles rho inveitod tooth type of chain has In many 
cases taken the place of tho rollers halo particularly 
where large powers ba»o to be transmitted It was 
originally designed to transmit higher powers than 
tho roller-chain and has become very popular and 
Is now much used In connection with motor drlvps 
and highspeed engines Its grant advantage lb that 
Us links take a bearing on the taco of every tooth 
wtth which the chain engages, and aa the pitch of tho 
chain Increases, doe to wear, tho chain ascends the 
tabular faces ot the teeth and assume* automatically 
an Increased pitch circle and accommodates Itself 
to tho wheel All tho teeth also In the arc of contact 
transmit tbs same power Independently of any In 
«3*M0 In tho pitch duo to wear The author states 
that there is new a chain of thla type being mnnu 
factoroft which la IS locbeo wide, with a pitch of 2Vi 
taqftqq. and will tranaaU *40 bewaopower Tho chief 
h^toitofea of p ritotedriv* wo That the drive i* 


1 iMitive tt linn a high cfflclraiv Iranian tee not lie res 
siry to make the chain grip the wheel as Is 1h« case 
with belts there Ih a minimum of journal friction 
and In the raHi nf Inverted te*e>»h compared with 
ether forms of tooth gearing the drive Is very noise 
le sh These no doubt au advantages well worth 
e onslde ration 

Discussing th# quesUon of the weight of motor cars 
tbo AutiMar state* that Hurt Is no such thing as 
absolute rigidity and the moat neiontifleally built eai 
Is that whle.lt provlles just that natural amount of 
spring and give in the strue lure as t whole which ta 
dralruble and at the same time, does not contain a 
Hlngle part which la Insufficiently strong for its work 
Anything morn than this meins the carrying of need 
less weight whkh In its turn not only rtbults In 
unduly rapid wear of tires but also means slow climb¬ 
ing lack of liveliness and waste of petrol On the 
level and downhill so far as apete] i-e eoncernod 
weight la no advantage Rptaklng hinadly It may be 
tea Id tbat the heaviest cars In pinportlnn to thdr 
IKiwor arc the smaller ones as many of these an 
almost as heavy as cars ot considerably higher power 
At first glance It would appear that either the smaller 
ears are noedloaaly heavy or that the lergnr ears are 
Insufficiently strong Howwer practice has shown 
that neither the one assumption nor (he othe r Is cor 
red and tbat both ears are Just about the right 
strength and therefore presumably of about the right 
weight for their work Considering the experience 
gained and the improved materials now available It 
cannot be Mid that as a whole we Ight has been kept 
down quite os auto at it should have boon, 
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HEREDITY. 


Heredity bu for the etockman and plant breeder a 
well recognised commercial value because by a 
knowledge of Its laws be la enabled to produce In 
greatei number or with greater certainty animals or 
plants of a parthular type Indeed much of our pres 
ent knowledge of heredity has been derived from a 
study of the domi*tl<ated animals or of the cultivated 
plants and from the same sources we may expect to 
continue to draw foi here alone have we an unob 
Structed Held for observation and experiment the In 
diapenaable tools of ac.lt ntltlc research Just aa the 
sciencoa or anatomy embryology physiology and path 
ology progressed but slowly to long as the phe nomtns 
of the human body alone wire considered but ad 
vanced by leaps and bounds when comparative studies 
on other animals wire undertaken so concerning 
heredity In man nr have learned and cai expect to 
learn b it little rrom the study of man alon but much 
from a study of othe r animals and of plants and from 
a comparison of the phenomena In the two eases 


the body as a result of use disuse or other agencies are 
not Inherited because they have not affected the con 
Btttutlon of the germ plasm carried within tha body 
Welsmsnns two principles are of fundamental ln> 
portanee to a light understanding of heredity They 
are (I) lhat the germplaam la Independent of the 
body containing It or aa Welsmann put it, that the 
gorm plasm Is continuous from generation to genera 
tion whereas the body dies and (2) that acquired 
chaiacters art not Inherited 
The hottest biological discussions of the last twenty 
years have been waged over them two principles and 
ihe contest Is by no means ended but yoar by year 
the correctness of Welsmann a contentions is more 
generally admitted 

(oramon experiences support both principles thus 
th lndepc nden c 01 continuity or the germ plasm has 
been shown from time pre-htstnrle In the practice of 
aslratlnn upon the domesticated animals or upon 
man Ihe gum plasm Is localised In (utrtlrular organs 


vldual whether an animal or a plant has its begin 
nlng in the union of two bits of germ plasm, an egg 
cell furnished by the mother and a sperm cell fur- 
nlshed by the father Whether the union ot the germ 
plasm takes place within the maternal body or not 
Is quite Immaterial, among a great many animals It 
does not 

The new Individual It will be observed. Is dual In 
origin and to Its dying day It retains a dual nature 
for the maternal and paternal contribution of gam 
plasm retain a certain distinctness as we shall gee, and 
may in part separate from each other at reproduction 

Each germ cell (egg or sperm) so far as Its con* 
tilbution to heredity la concerned stands for a com* 
plete organism of Its species bears the potentialities 
or a complete organism and under appropriate con¬ 
ditions can develop Into such an organism For this 
Idea we have strong experimental evidence It has 
long been known that the eggs of certain apeclee Of 
animals can develop without fertilisation 1 e, without 



HEREDITY 


*V»l> n w Individual nils a out f material derived 
e xc luteive Ij fiom Its patents Ibis Is the basis of 
In rerilt) Hut It do t not follow that the uew in 
dividual will resoluble Its peitnta merely It may re 
soluble remote ancestors none stiongly than either 
parent Fur It represents a omblnatlon of materials 
or of qualities derived rrom the two parents and It 
Is possible that neither j ai ut may manifest all the 
peculiarities which it tiansmlts to the offapriug For 
the iannt la made up f two distinct patts Its own 
body and Ihe reproduitlv substance eontalned within 
that bodv and the twe mav not be Identical in 
e naraetci 

The repioductlvt aubstan « liua been railed by Wela- 
ntann the germplaam He it waa who tirst clearly 
recognised the fact tl at the geim plasm Is distinct 
from lhe bodv whlcb mtalns It and that the In 
Huen ts whleh modtry the character of the one do no! 
of necessity modify the chaia ter or the other Thus 
he was able to show experimentally that mutilations 
of the body as Ion of the tall In mice are not in 
heritsd and to establish with a considerable degrees of 
leruinty the prlnclplo that ebaracter* acquired by 


of the body the icproduetive glands If these are 
removed reproduction becomes Impossible though all 
other tunc lions of the Individual persist further It 
is pontble to show experimentally that the germ 
plaam transplanted from one Individual Into another 
retains the character which It originally had, quite 
unaffected by the changed body with which it Is aa 
aoctated This Ur John C Phillips and the writer 
have recently shown in the following way Tha 
ovaries were removed from a young black gutned-ptg 
Fig i, and these were transplanted into tha body of 
a whits guinea pig prevloualy castrated Fig 2 The 
white guinea pig waa now mated with another white 
guinea pig Fig 8 Normal white guinea pigs produce 
only white offspring when mated with each other but 
theee two have now produced in three Successive lit 
tere six young ell black Three of theee are shown 
In fig 4 Evidently the germplaam of the black 
guinea pig retained its original character even after 
transplantation into ths body of a white one 
* In order better to understand the procecnw of 
heredity we should be familiar with what takes place 
when a new Individual ta formed Tha new IndV 


having united with a sperm or male sex-cell j* such 
caaaa there can be no queetlon that the potential Rise 
of an entire organism are contained In the egg, for 
without any outafde help the egg develop# Into a corn 
plete Individual or the spectee in recent yean It has 
been shown that the eggs of many spec lea lb which 
fertilisation normally oocurs may by artificial means 
be made to develop without baring united with n 
■perm This is true of the egga of tee-urchins, star- 
Babes and of certain worms and moUuaka Such tr 
artificially stimulated to development produce entire 
individuals, similar to those produced by fertilisation 
but posalbly Isas rigoroua. 

On the other hand, a sperm cell may he made to 


develop if it ts allowed to penetrate into a fragment 
or an egg. even n fragment whleh latte the imparfont 
cell nucleus in such cases the entire endear material 
of the embryo to furnished by the sperm, yet the em 
bryo eo produced la complete lacking no etofnttal part, 
and stmUar except la else and rigor to dermal m> 
brys* produced tor mmmrn 
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m*m wpr — Bte ft compute organism 
gai^R# Ml IsfilvidwU produced by the union oI two 
MM* j g wn ce l ls represents twice over each heritable 
Mii Sff (fee aperies. In otftor words tbs germ oel) Is 
■MK m Individual is double 
This OHMlsmenUl principle of tbs singleness of tbs 
pons m ssntrMt to tbs doublsnsss (duality) of tbs 
lafftriffiH rood res tbs fullest confirmation from ax 
psrbMMtnl brssdh*. 

If we mats a pore-bred black guinea-pig with a 
•bits oast tbs young are all black plgmentsd This 
S ts violate the principle previously stated 
mtft contribute squally in heredity In 
' that principle Is not violated The 
t bas contributed its own character to the 

_ ,ft that contribution Is unseen in them elm 

ply be CftiK lft >lack bides It The white will reappear 
mdcblldrcn In Klg 5 we see a mother 
f a Jet black coat Beside her are 
Mr Tttaft si the same color as herself The father 
ISO Was Mpk In a word this black race breeds true 
ft fiwsnJW er this race «aa mated with the albino male 
ifcewa Ik Tig e Albinos bare wt ite hair and pink 
(imp Hist In 1) eyes the red eye color being due to 
the blood which shows through they breed true 
unongthattbelres buttheraeult la very different when 
they at* mated with bla k Individ ala Two children 
of the afbftao male and tho black female are shown in 
Pig 1 tmy are intensely black pigmented as are all 
the y<mny$roduted by tl la cross Two of them when 
grown to Jpaturity and mated with each other produced 
a Utter git tour young shown In Klg 8 Three are 
black pigmented like the parents but one la an albino 
similar fa all respecta to the albino grandalre Here 
aappearance of the albino character 
. generation The alblfo grandslre 
9 a hereditary contribution as regards the 
I* hair color but it did not show m the chll 
e black also waa present In the children 
d Mack obscured or dominated the white 
Applying our prlncliie of single gem dual In 
dividual to tbla case we see tbat the facta observed 
are fully In harmony with It ihe original croas 
brOugbt together the character B (black) and W 
(white) Into an individual (or sygote as we call It a 
Joththg together) B W which showed only black Two 
suck individuals 
mated together In the ft 
thdw Individuals there is s 
dlttofi B separi 
Cerent germ-cell 
B and W respectively 
a like character Now a 
a union of an egg with 
mrt of sperm they i 
which it chances to jn< 
nest generation thfoo 
vU BB 81 and “* 
the previous 
pence of these thro 
and l WW Any 
B will ba black 
BBa will be black a 
one white Theaaji 
Ihe white tndivldri 
actor because it o 
observed fact Any two white is^rlduals mated to¬ 
gether will produce only white offspring Bat, If our 
reasoning la correct two thirds of the black tndl 
vidua k of thla generation (vis. the BWa) should 
transmit white as well aa black while the remaining 
me third BB should transmit only black Bxperi 
meat Justifies both these conclusions If wa mate the 
black animals of this generation one by one with 
albinos we find that on the average two out of three 
ef them will produce white offspring is well as black 
oaas while the third ons produces only black offspring 
TUa scientific law which govern* the Inheritance of 
albinism and of other characters transmitted in a 
similar fashion Is known aa Mendel a law It applies 
apparently to all cases of color inheritance aa well aa 
to Uw inheritance of characters of many other sorts. 
Through Its operation new combination* of the pe¬ 
culiar characters of Individuals or of races can be 
attained in the course of ene or two generations Thus 
often a guinea-pig showing the two coat-eharaetofs 
seen in rig 0 dart and smooth coat Is mated with 
sot showing the combination white and rough Fig. 
«> young are produced showing a wholly new ootnMn 
kthm dark and rough Wg.ll And If theae young art 
it maturity trod together a fourth oomMaattan white 
■ad smooth appean among thstar young tbs grand 
gas Wg. U Other grandchildren manifest 
ectivety in the parents and 
By s ri s ctywi any one of them 
may ho obtained tn a pure race. 
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thing mysterious about the process It is simple re¬ 
combination of different unit-characters formerly as¬ 
sociated together in the same race but since Isolated 
in eome of the derived races 
Very different In nature apparently from the Men 
delta Inheritance of unit-characters Is the result ob 
Mined when races of animals are croeeed differing In 
else or In the proportions of their parts In such cases 
the children are Intermediate in character and the 
grandparentsl conditions do not reappear among the 
grandchildren Ihe result may be described aa a 
blend apparently permanent Klg 13 al ows the skulls 
of three rabbits all adult father mother and son 
The skull of the son ts shown between that of t la 
parents the mothers skull being at the right 81se 
and proportions of parts are clearly Intermediate In 
the son No grandchildren were obfalnod like elth r 
grandparent In slse The color of tl e oat 1 this same 
family of rabbits clea ly follow l Mendel a law al 
though tbe alae chars tern blended The i rn 1 al re 
suit Is that ot e may at will i roduce a ra e of rabbits 
of any desired else within the known limits of varla 
tion In alae among rabbits and with a y of the on 
celvable combination* of co or factors SI variation 


lei rows of Lahalna can cuttings (each catting having 
two eyes) wen planted out. Six of the rows wen 
planted with cuttings Inoculated with the pineapple 
disease of these six rows tl tree had had the cuttings 
soaked In Pickerings mlxtun for one hour one la 
water and one in normal Bordeaux mixture also for 
one hour while the remaining row had untreated cut¬ 
tings The other six rows only dlff r d in that their 
c itti gs were not Inoculated lc was found that Pick 
brings mlxt re injured the u tloga seriously more 
than half of the ey a fall! g to germlna The In 
o ulated uttl ga wer much |oo-er than tle ion in 
ocutated on a thus slowing that the i Inoapple dis¬ 
ease waa able o enter the itga despite the pres¬ 
ence of an excess of opi er suit ha e The inveatiga 
tlon proved conclusively that Plrkerltga formula 
should not be a d ii i reparl g Bordeaux mixture for 
the treatment of can cuttlnga It also showed that 
I pur suit ha e can materially Inj re or even kill the 
ey a of a u tl ga Bo tl at In i reparing Bordeaux 
n I* re for the treatn e t f t Inga are ah uld be 
aken that no onalderable x eaa of copier sulphate 
la i res nt In the nlxture h an be avol led by the 
uwt of 11 roj er amount of lln o The cu tlnga treated 
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Is apparently contlnuo s and Its Inheritance blending 
color variation Is discontinuous and ita Inheritance 

Men dalian 

Notwithstanding the seemingly radical difference 
between these two types of Inheritance It Is possible 
that they may after all prove to have a common basis 
Blinding inheritance may possibly be only a complex 
sort of Mendettan Inheritance In which many Inde¬ 
pendent factors are simultaneously concerned Tbe 
question Is one of much theoretical Interest Its coin 
tlon awaits further investigation 

What has already been accomplished In the st dy 
of heredity gives us a hopeful outlook for the future 
We are gaining a roller knowledge of Its processes 
and a knowledge of procesae s la a first step toward 
thstr control 


V ffi. Lym In the Hawaiian Planners Monthly 
write s on Pickerings Bordeaux mixture According 
tp Pickering, the chief aim In making Bordeaux mix 
t«r* should be to reduce the lime to the lowest poeal 
Me proportlooa consistent with the precipitation of all 
the aftpper Comparative expsrimenM have been made 
With « view to determining the effect of treating sugar 
mo rirtttftffs with Picketing** mixture. Twelve purai- 


w 1th no mal Bordeaux mixture were found to give the 
best and most rapl 1 germination 


Tbs Swiss Commission appointed to investigate the 
question of earth as the return circuit in direct-cur 
rent ay steins has recently Issued Ita preliminary re¬ 
port After some Introductory tests the permission 
of tho Lausanne Corporation to run with the earth as 
the return dnult on the Saint Maurice Lausanne line 
waa readily obtained but the railway telegraph au 
thorltles noticed disturbances tn certain of their lines 
and so refused permission at first Tbs difficulty was 
however got over In 1908 by the simple device of in 
verting a few oppoetng cells In the telegraph Hum 
affected and so nentraHsing the action of the drop in 
the (constant current) earth return The arrange¬ 
ment proved so effective that the desired permission 
was then obtained and after tbe necessary batteries 
had been put Into use at four of tbe stations along the 
line the earth return service was adopted and has 
been tn regular nee from A iguat 1908 up to tbe pres 
ent time without any Interruption The return ctr 
cult can be changed over from earth to line fa 
second wire betog available) nt any time if desired 
la three or four minutes 
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REGULATION OF THE PROCESSES OF THE BODY. 

BY PROF. WILLIAM H. HOWELL. JOHNS HOPKINS UNIVERSITY. 


At tho tIra. of Sir CharliB IWII physiologists were 
In ginning to rinllrc the great Important) ot the turv 
am system an a nice Uanlam fot ngulatlng and <oor 
dlnatlng the vailed activities of the body To use hla 
own expression Tht knowledge of what in termed the 
tronomy of an animal body ts to Ik atqtilnd only by 
an Intimate nrqualntame with tin dlatrlbutlon and 
uses or the mites Slim his time ixpirlnn ntal In 
vrallgatlotiH In physiology and tllnlial sludhs upon 
man have comblntd to a<cumulate a large fund of lu 
formation In rtgaid to tbi regulations and torn lotions 
effected through nervous ufltxis No one tan doubt 
thul vi ry much n nmlns lo In aiiompllshed along 
thtst sanu Urns hul In mint yearn we have tome 
to undirsland that tin lomplix of udlvltlis lu thu 
animal body Is unllid Into a fumttonal harmony not 
only ilirnigh a itllix cuntrol ixcrted by tho nervous 
»vhIi m but also by nu ana of a c hi ml< al rt gulatlon 
• ffutid through tin blood or othir liquids of tht 
oiganlsm 1 lu (list scilous reallralloii of tht Import 
aim of IIiIr hiioml niitliod of ngulatlnn innu with 
Ihi ditilopminl of our knowhdgi of the Internal 
si i li lions during thi last iliiadi of Ihi nlneteintb 
(entury tin Minn what nuagi r Information possmsid 
at that tlmi In ri gnrd to tin sc seen Hons divclapiil 
In tin firllli Imagination of Biown Sdquard to a 
giiat gi in rnll/utlull aetordlng to wbtili ivuy llssin 
of the body In tin eourw of Its normal tmlabullsm 
fttnilshiH matiilal to tin lilioil that Is of Impoitauu 
In ngulallng tin adlvltlis of othir IIhhuih Mils Idia 
found a gdinral supisirl In tin fads brought to light 
In rdntlon to thi phvslologlial activities of the so 
railed fineness glands and subsequently In the hi rim 
of remarkable discoveries which we owe lo Ihi mw 
Mle inc of Immunology In reeml years It h is been 
iistiilcd In nttiadlvi form bv Sehieffe releeker In his 
theory eif the symbiotic relationship of the. tissues 
of Mu hotly Am aiding to this nuthoi wr tnny con 
eelve that anieng the tissues of a single organism the 
principle of a struggle for existence which Is so Im 
pnitaiil as ugards the illations of one organism to 
aiiotlie i Is upland for the mud p«it by a kind of 
symblesls Midi (Imt (lie produda of metabolism In 
one tissue serve ns i stimulus to the activities of other 
tissues If i inns h Ih stimulated to greater growth 
by in excess of functional activity the substanms 
given off to the blood during Its metabolism ait favor 
nblv upon the growth of other muscles which an not 
directly eeniieined In the Imuased wenk eir upon the 
comm live tissue sun on ml lug snel larmiatlng the 
ilium ulnr mass and conic isdv the development of 
connective tlssu from any cause aids dlreetlv by Its 
'■enetlons or excretions In the growth of the muse It 
There Is thus established a if win* ft nionua by 
me ails of which *nh tissue profits from the func 
tlonal activity of Its fallow tissues From manv sides 
and In manv wavs fails hnv lsen accumulating which 
lend to inq rcss tin general truth that the coactivity 
of the otgans mid I Issues may be controlled through 
chemical changes In the liquid media of the body aa 
well is tiniugh nerve Impulses hut In physiology at 
linHl we ovi the definite form illation of IIiIh point 
<f view to Bavllss and Starling Hire ugh their in 
ve sttgatlons upon see ret in they obtained an explicit 
e xmnpl of how one otgan contmls the activity uf 
anotlici organ by means ef a sixelflr rhcml il sub 
sfanee given off to tile blood Other factR known In 
ihvHiotegv In r gard to the Internal Mentions w ro 
e lsllv brought into line wllh this definite instance 
furnished bj the meidln anil Stniltngs convenient 
t ini of hormone as n geneinl designation for audi 
substances has served to give a wide currency to thei 
eui e e pi tun Thi word nnd the generalisation Implied 
lv it have been adopted bv investlgalma In many 
Adds of btologleal nsearch to explain phenomena 
f rot relation which heretofore It has been Impossible 
to bring under the general rubric of nervous nIlexes 
t lie noun na which in fact It hns been difficult to ox 
l re mi e 1< vrlv In any pn e Ihi way huc h as might serve 
to stimulate direct experimental investigation An 
Interesting example of this application of the term and 
the Idea contained In it Is found In the theory ad 
vanccd bv (nnnlngham to explain the development 
and Inheritance of seiondary sexual charaeterlsths 
This author constructs a sjstem of h>pothetlca1 bor 
moneR which If present would account not only for 
the development of the secondary sexual characters 
as the result of the action of specific hormones fur 
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utfihcd by the re productive cells but would also make 
tone livable a method by whlth those secondary ehar 
acturs like other somatogenic characters might affect 
the germ cells In turn lu such a definite way an to bo 
transmitted to the following generations It Is not 
my purpose to criticise this ui similar theories They 
will doubtless serve a good purpose lu stimulating and 
directing Investigations 11 does however seem prob¬ 
able that the term hormone like some of tho useful 
teimlnology of Immunology will be overworked and 
that Investigators may de.ee Ive themselves as well as 
others when they conclude that any given relationship 
It an example of hormone regulation It has occurred 
to me that It may Iw useful In connexllon with this 
symposium upon the Interim! see re lions to review 
very hi Icily the state uf our knowledge in regard to 
lhe hormones vlth the purpoafe of discussing some 
what the probable nature of their action and the 
extent of their distribution 

In treating this subject one must consider also the 
more or less nearly related Instances of combined 
activity of a chemical sort which are expressed by 
such terms as < hem leal activators klnwves and cater 
mints These terms like that of hormone are rela 
lively new they hive been brought Into existence by 
Investigate is to explain or to express special reactions 
eenneeted with metabolism and particularly with the 
action of fe munis Their ptcclse meaning must be 
determined by further knowledge of the facts they 
an intended lo describe but something may be gained 
by attempting lo define them as they are used in 
physiology at present The word activator has inter 
en<« to the fnit long known (hat tho ferments or somo 
of them at leaiet arc secreted in an Inaetlvr form a 
preferment whleh Is activated or eonvirted lo an 
(tettvev form bv a reaction with some definite substanco 
produced elsewhere In the body Pepsin for example 
is secreted as pepsinogen an d | s actlvstcd to p»peeln 
by the hydrochloric a< Id formed by other gland eells 
Calcium salts are necessary for the activation of tho 
prothrombin and enteroklnase or calcium plays a 
similar role with reference lo the trypslnogem It Is 
lo be noted that reactions of this kind art not confined 
to the ferments The typleal hormone secretin exists 
In the form of an Insoluble prosecretin which may 
be activated by adds and aetordlng to Dele«>nno 
eahlum takes an essential part in the activation of 
entiuoklnase In Homcwhat the same way as occur* 
with thrombin Tht nature of these activating reac 
tlons is not known The view has been proposed that 
the Inorganic eonslltuents involved the hydrochloric 
at Id and the calc lum for example act as catalyreri 
which accelerate a reaction that would occur without 
(heir assistance There Is however no evidence to 
show that thrombin Is formed In any amount In the 
absence of calcium sails nor that pepsinogen yields 
pepsin without the* presence of acids As Bay lire has 
pointed out these reactions belong to the Irreversible 
group and It Is possible that the activator or one of 
Its constituents Is represented In the composition of 
tho active substance that Is formed Howcvst that 
may be It 1s to lx acted that the process of activation 
to an Instance of chemical co-ordination The pepsin 
formed tn one kind of gland cell Is activated by the 
acid produced In a different varloty of cell The hydro 
chloric acid produced In the stomach to carried into 
the intestine wltb tho flow of rbyme and there artl 
votes tho prosecretin of the Intestinal epithelium 
either directly or indirectly One tissue in other 
words through ita products ot metabolism aids an 
other tissue in tho performance ot Ita functional duties 
The term kinase la nsod at present tn animal pbyal 
ology tn connection with two reftfttOM only In both 
esses it refers to an activating process similar to 
those just considered except that the activator la a 
colloidal substance of unknown composition The pan 
creatic juice pounel Into the duodenum contains Its 
proteolytic e nxyme in tho form of a try pal nogen which 
to activated immediately by trypsin by contact with tbs 
duodenal epithelium or with ths secretion furnished 
by this epithelium Tho activating substance to deelg 
nsted aa entcroktnase Tt la present normally In the 
Intestinal juice formed in this part of the alimentary 
canal or It may be obtained tn extract* of the raucous 
membrane of the duodenum or jejenum According 
to Paw low, however the Intestinal secretion obtained 
by direct mechanical stimulation ef ths epithelium to 
lacking In entoroktnaso this tatter snbstanfes is pro¬ 
duced tn fact only under the Influence of some con¬ 
stituent of ths pancreatic jsloe, possibly ths trypstao- 
gen itrelt Is other word* tt vwU mm Opt it* 


intcroktnaae must Itself be activated before tt can 
fulfill Its functions aa an activator of the trypatnegan 
The. chain of interrelated processes occurring at thi 
point in the ait of dtgestlon becomes somewhat Intri¬ 
cate as follows Hydrochloric acid formed In the 
stomach and brought Into the intestine with the 
chyme stimulates tbu epithelial cells of the Intestine 
to form secretin and to pass It Into the blood The 
set retln convoyed by tho blood to the pancreas stimu¬ 
lates this organ to secrete pancreatic juice The pen¬ 
treat lo juice Is carried to the duodenum and stimu¬ 
lates the epithelial tills to foun enteroklnase whleh 
thin activates the trypslnogeu to trypsin Assuming 
that all of these stops are verified by future work, 
wu have In this series of events an excellent sxample 
of chemical co-ordinal Ion that to to aay of co-ordina¬ 
tion effected by chemical stimuli conveyed from one 
organ to another through tho liquids of the body It 
may be noted m passing that the epithelial cells of 
tbe duodenum under the influence of acids or soaps 
form an Internal selection the sccretin while under 
the tnlluenee of the pancreatic juice they produce an 
external Mention the enterokinaan It Is ot course 
possible that those two different functions are sub- 
Mivid by separate cells but so far as our evidence 
M*b at present we must inter rather that one and 
the same epithelial cdl gives cither an Internal or 
an external see re l Ion according to thu nature of the 
chemlial stimulus acting upon It While there can 
bo no doubt at all of the existence of enteioklaase 
and of Its wonderful effect tn activating almost tnstan 
time ously the trypsinogin of tho pancreatic Jules, 
much uncertainty prevails as to Its nature and Its 
mode el action Paw low thought that It bo'ongs to 
the group of enxymes, and this view has been snp- 
lwrted tn an almost convincing way by tho expert 
menta of llajpUss and dftarllng In accordance with 
it the substance exhibits a 
ibtllty being destroyed a§ a 
C although In this ro¬ 
of the woll known 
the aetlqn of the 
would come under 
Ions but here again 
differs from that of 
dity with which It to 
ibic to that of ordln 
irvms (Uastre and 
ohnheim) have con 
permanently and 
after the manner 
form a new and 
the whole reaction 
by the discovery 
may be activated 
presence of enteroklnase 
requires some time for Its 
development, but when tt occurs it takes place not 
gradually but abruptly just as in the esse of Uie 
activation prodnesd by enteroklnase The further fact 
stated by Delesenne that tho enteroklnase ltMlf needs 
the presence ot calcium salts before It acquires tbe 
property ot affecting trypslnogen suggests naturally 
tbe thought that tbe autlon of tbe enteroklnase may 
be at bottom another case of calc lam activation 
Poxcrskl states that In the Inactive pane rustic jutes 
obtained by Injections of secretin calcium Is not pres¬ 
ent, whereas In tbe active Juice following upon tbe use 
of plloearpln calcium is contained, and the digestive 
action of the juice runs parallel with the content In 
calcium But whether the enteroklnase nets aa a 
ferment, or an amboceptor, or a cak-lum carrier It 
constitutes a special type of organic activator, and 
this fact suggests the possibility that otMfr processes 
in tho body may be controlled by Similar compound* 
At present only one other organic activator of this 
kind has been described namely, the tbrombokinase 
of blood coagulation This hypothetical substance la 
given great Importance In the theory of coagulation 
prepared tar Mors wlu According t* this theory the 
blood eorpueclee under abnormal environment yield 
an unknown subeUmes of ooMotdgl nature which, to¬ 
gether with caldum, Is necessary for tkfle oomptote 
activation of thxmnhftt. and therefore for the dotting 
of Mood A shnilnr kftmhe to furetohed by tbsttoaMe 
la general, so that blood eecayUg tram a vend and 
comtag In content vtt tbe iamm&tblg mikm tfrtaih* 
from them a k*ase whleh koMOndM t£* u(Ml 4 



quantitative! 
ot an ami 
active 
has been 
(Delwnnae) that 
by calcium salts 
Tbo action of the 



' SaSNTtFTC AMERICAN SUPPLEMENT No* 1797. »t» 


• f$am it pnml warrant th» assumption 
' Jp topwt# Mtm* TOBit oo-o p q p at* with th* 
i activating th* thrombin hut If the ld«a 1* 
I to be correct It will furnish another 
I exnmplfl of the way In which cheml 
notion may be employed in the body In 
be blood may be auppoeed to atlmulate the 
t to form a substance not directly of im< 
• to their own activity, but which Initiate* the 
I of the blood, atopa the hemorrhage and 
in* aaraa the organism from deatrnctlon The aeries 
’ event* is quite parallel to that described for the 
uttcreotl* JeJce and the enterofclnaae 
In gfiflltto* to the activator* of the inorganic ana 
ie aoifaMhJt type there la perhapa a third kind of a<ti 
anappllfled in the substances known aa co- 
taymea or ferment* Thla term may be used to 
jfttt* that kind of co-operative activity between an 
ayme a Ot>d tome other noncolloldal substance which 
e sesiltqstrated In the Influences of the blit aalta 
pm ptoeiwatlc lipase Tho procosa differ* from 
HvoUoO of a piofermont to a foment only in that 
l of the enryme with its acthator ia 
b tnatsad of being permanent By dialyals 
■ otherwise tho coensymc can bo separated from tbo 
isytne and tho action of tho two may be tessted aepa 
itely or la combination Perhaps ibis spec lea of ui tl 
ktion may be more common in the animal body than 
e have snjtPMod Bierry and Glaja havi shown that 
te amylase of pancreatic juice lone a Its dlostatic 
•tlon entirely when dialyse d and thlb power or prop 
•ty is restored upon the addition of Hodtum chloride 
would seem from their experiments that the amy 
jse Is active only when combined with an arid Ion 
ich as 01 or Br and the transition from one form to 
is other, from the active to the inactive or the rt> 
<r*e, Is easily aecoutpIlBbed No one can doubt that 
ll the** forms of chemical activation art allied in a 
hcrai way to tho moio interesting and obvious mode 
' chemical coordination illustrated by the hormones 
tarjhlg defines hormones as chemical messengers 
bleb formed in one organ travel in the blood stream 
i ether organs of the body and effect coirelation be 
veen the activities of tlio organ of oiigin and the 
gens on which they exert their specific effect Such 
ibstsncea belong to th« crystalloid lather than the 
itiold clans they therefore arc thermostable and do 
at act an antigens when injected Into tho living anl 
iah The general Idea of thl*,dfttolBqn in cloai and 
mot suggestive but in its dc.tljjto^ wnjto* 1 * ospeetally 

► suit the case of soerott ^—' ' 

t so well for other 
line Connyance thi 
irtatnty tile most eon 
xlles ought not to 
teir definition The s» 
al epithelial cell is 
lood and brings about 
y of this gland and 
is other band some 
■eutic Juice and co 
ream of secretion 
irokinaae and thus 
mum with that of 
iem to be so similar 
»rt that one would 
ass By th* same 
l designating the h; 
tics as a hormone in reft 
ig a formation of secretin" 
is duodenum One can Imagine that a similar trans 
station may occur in the secretions of the reproduce 
ve or respiratory passages. In the cerebrospinal 
aM as seem* to be the case for a time at least with 
*b secretion of the pars Intermedia of tho pituitary 
and, or even along the axial stream of a nerve fiber 
’* aa seem* to me, the Idee of correlation or coord! 
ftlpn la the essential point rather than the asaump 
on that the product must constitute an Internal socre- 
an, we might modify the definition so far as to dosig 
it* a* hormone* those substances In solution which 
mvvsyod from on# organ to another through any of 
te liquid media of (h* body, effect a correlation bo- 
fsan th* activities of the organ of origin and tho 
inn on which they exert their specific effect A* 
gard* th* nature of tbs action of the hormones on 
* Oftan affected we know too little to make any 
to gsaeraUsattea Tq the ease of the secretin It 
«ma moat probable that th* hormone arouses tho 
mcreaUe cells to an act of secretion, and therefore 

hat la this festane* dm value of a chemical stlmo- 
a. But In other cans* tbs effect of the hormone may 

> yathey of the nature of an activation This at 
as* would * *»e s to b@ true tor the hormone of «m- 
Wto nature, fire* off by the pancreas and eonoernsd 
i to# giyoelyals pt s«*»r to th* organism The effect 
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number three or four at most, aa follows First, the 
carbon dioxide formed in the tissues, particularly in 
muscle during contraction. It seems agreed now that 
the carbou dioxide acts as the normal stimulus to tho 
respiratory center When productd in tho working 
muscles in such quantities as to raise perceptibly 
the carbou dioxide tension in the alveoli of the lungs 
and the blood of the pulmonary vtlns the rtsplratoiy 
center is excited to greater activity and the excess 
above the normal contents Is thereby rtmoved sec 
ond the adrenalin of the adrenal glands which In 
some way dltutlv or ludlrcitly makes possible tin 
full functional activity of the involuntary musiula 
turn of tho body third tho bydrochlorU add pro 
duiod In the stomach which stimulates the fortuatlou 
of secretion In the duodenal epithelium vnd fourth 
possibly the lodothyrin of the thyroid gland with its 
dynamogenic effect upon the neuro uiusculai appicrn 
tus of (hi body In addition thu arc a number ut 
hormones ot unknown composition which have b< n 
either proved or assumed to exist and which an held 
responsible for certain well known correlations of 
function The pamteath secretin funned In the cpl 
thelium of the duodenum or Jejunum which stimulates 
the flow of pancreatic secretion lIn gastric secretin 
totmed In the plyoilc mucous tueinbiaue which gives 
rise to thu chemical mention of gastric juice a sn ro- 
tlu formed in the duodonal epithelium which allmu 
lates the formatinu of Intestinal Juice in the follow 
lug segments of the intestine unknown hoi moms of 
pancreatic origin which determine the absorptionaetlv 
lty of the Intestinal epithelium vasodilator hormones 
formed in tissues In functional activity and which 
have a specific effect upon tin vihscIh of the function 
lug oigm a vuho eonst lie ting and a dlutrtli hnrmou 
formed in the posterior lobe of the pituitary body a 
loimouc e out lulling the grn th ot the bones und con 
native tissues produced in the anterior lobe of the 
pituitary body a hormone lontralllug tIn oxidation 
or sugir in the body and ptnduud 111 the alls of the 
Inlands of langcrhans tn the pauinos a hormone 
produced in the thymus which (outiols ixmidbly in 
sonic way the development of tin leproduetivc oigans 
i vaso-tonhlriifjng hormone fanned In the kidneyH a 
hormone tn the sallvaiy glands which controls the 
flow of water from the blood <«| Diaries In th glands 
a hormone produced in the futus in utcro which stim 
utaltb tin growth of the mammaly glands a hormone 
in the ovary which controls the growth of the uterus 
und the processes of menstiuatlon a hormou in tin 
ovary \ hlch control* the Implantation of the fe rilli/ed 
ovum and the growth or pluanlal tissue a hotmonc 
in the testis whleli initiates the development of the 
smondary sexual charadertatles In the male hnr 
mones of an Indefinite ntiinbu produced In all the 
tissues and acting specifically upon the deleimlmints 
in tho gametes in such a way as to make possible thu 
transmission or aequltcd eharacterlstles It 1 b evident 
from this summary that there 1 h a wc 11 dovclnpcd tend 
ency In physiology at the piescnt day to utilise the 
conception of hormones to explain all relationshlps 
not otheiwlse Intelligible A fc w yea a ago the nuin 
ber of hypothetical ensymes in tho body wis likely 
lo be lucre awed whenever a nc w research tn mUnbot 
hem appeared now the drill ge-ems to be In the dliee 
tlon of manufacturing m w hormones This natural 
Inclination to abuse a new and attractive idea will not 
of courac prejudice us against the great Importance ot 
the suggestion which we owe to Bayllss anil Stalling 
It Is to be hopid only that no one will be tempted to 
give to these bviKithetical hormones distinctive name* 
except In cases such as the secretin adrenalin etc 
In which the substances have been Isolates! In Home 
degree of purity For once a apes I fie nam has be 
come attached to an entirely unknown snimtaiitc it 
acquires henceforth an easy eurioney lu our lllera 
ture and soon many of ns unconsciously assume that 
the thing so designated constitutes one of the vc rl 
flod facts of our silence Ur way of example one may 
cite th* tbromboklnaec which has become such a famll 
lav term in the literature of coagulation and which 
not Infrequently ta employed by writers as though its 
existence were a settled fact 
Among bis other valuable suggestions mgarding the 
characteristics of the hormones Starling has called 
attention to the fact that some of them act by inc rcas 
ing the processes of dlsaaaimltatlon or catabolism 
while others apparently stimulate the processes of as¬ 
similation or growth In this tatter group wc inay In 
elude the hormones of the anterior lobe of the pltul 
tary body according to the present conception of the 
functions of that gland and all of the hormones of tho 
reproductive celts The#* latter have in general what 
ha* been designated aa a dynamocenic action the y 
canto hypertrophies In various organa or tissues and 
invok* therefore proc ease* of synthesis rather than 
tbo** of splitting and oxidation Hypertrophy aa an 
outcome of Increased functional activity Is a familiar 
Phenomenon, but a* Numbanm remarks the hyper 
trophjr induced by testicular or ovarian hormones re 
tomtom rather the effect of th* growth energy exhib¬ 
ited hy tot drotoptog embryo, to that It ta ttopsadent 


upon Influences other than those arising from func 
tianal use What ttcae Influences may be la at proa 
*nt a matte r of pure spec utation In hlH recent moat 
Interesting contributions to out knowledge of growth 
Rubnnr has been led to assume that he property ot 
growth in the young organism la connected with eato 
tain special chemical complexes in the protoplasm!?, 
material complexes which have nothing dlructly to 
do with the simple maintc nanc L ot the nutrition of the 
cell and which after adult life ta reached disappear 
for the moat part from the general soma Tn line 
with this hypothesis one might assume that tin bur 
moms given to the blood by tin it productive cells 
tumuli! such complexes which when atuhoicd in ccr 
tain tissues lead lo an accelerated growth i'tilitps 
the dearest und most lntercsling expc.riment* made 
upon tho leproduetivc hormones art those repotted by 
sussbaum ilc chose for his < xp lintents tin miles 
of Itaua futin whose leproduetivc organa go through u 
cyclical period each year At the plotter period the 
preparation tor tin mating Btasciii bhows itself In the 
hypeittciph) of the seminal vcalclcu of the thumb 
iudn and of certain muscle* In the foieatm If the 
frog Is eustiatid these hvp itrophies do tot occur or 
If they but, b gun before the list rat Ion ta iitrformed 
ictiogi sbI vi ilimgis take place On the other timid 
the iibual hypntiuphy of th nuptial eigans can be 
initiated in n eabtiitcd fug If pi ces of the testis 
from nuolhei ling un Itilioduccd into the dorsal 
lymph sacs 111 pieces thus lntioducid du not be 
loiue gioftcd is riimne nlly but ire giaelually ibsoihed 
and the giowth of the thumb puls mid of tin inusclus 
in the foieaiins falls off ifti r this ubsoiptlon tb com 
pitted Nmmbuum b lie vis that the Btlnnilutlng c ff it 
of the liBlliular hot moms Is not excited dtlcetly 
upon the tissues which show tin tmleased gi iwtli 
but iutbi r upon tin poitlous of th ceiitial u ivtm 
system which lime tv etc this tlsbll s This b ltd 
UHts upon tin xp riunnlal fact tint If tb pulpluial 
nerves going to the glands anil | i|tlli of the thnmti 
pads an b vend in rmc side the tistieiitai heimotu 
affects i nly thi otlui intact sld tilth c xpc i line nt 
and the conclusion diuwn from it oitim up the inter 
i sting cjuc st inn nil th i pc rliu| s 111 rt pi oil in live hor 
moms In genual exert th lr eft t thiongh tin tin 
tral nervous system 1 lib, lifts not is n the usual be 
lief tnd th < \|c rlim i ts of \ussbuiiiu an open to 
tin obvious objection that (lu section cf the pirlpbu 
ia! n ivis nmv have Incident c ituln secondary 
changes lu metuheilibin which indirectly antigonl/ed 
the action of the tcstliulai hoimom At present these 
i xpc dim nig so fat as I know have not Is-en re piutcd 
with this oblution In mind ind it is some wlmt gra 
tnitons to criticise ilu anthirs conclusions until fur 
thei uotk Is retorted 

BUBBEit AND UDER COMBINATION 

Yieoiliv to t onsul tic nc ral loliu I Griffiths a 
member oi a tin company in I ondon has been con 
due ting ixiHrimcnts to pioduce a iiibbti compound 
cimibliilng pure rubbti with a vegetable substance 
that will avoid Hip defects which he thinks are pro¬ 
duced by the common method or incoiiionitlng ntlu 
i nel substancps bu<1i aa magnesia c halk and oxido 
of /inc Jbi cxihiimentH have devp]fi|iexi a procews 
by width llte* vegetable ills i employ Pd is made to pas* 
through the lubbu in all dlmtions in tninule 
thrpads In thla way tho lubber and thp fiber are 
cnuKttl to net in niipiiort of each nthei with ihi icsult 
that tho corapouud is remarkably tough and retractile 
und resistant undci iiritwiire or temdli strain 

A new aaelhod of producing nitrogen from tbo air by 
('ombustlon has been patented by 1 F Aumont The 
invention re tale a to the separation of nitrogen from 
atmospheric air by tho tompl to combustion of a com 
buatlblc gate and the subsequent umoval or carbon 
dioxide and water vapor from the produe t A suitable 
appaiatua for the puiposp eompitacs a mixing chamber 
for the gases a combustion gratu (cooled If prefaircd) 
with narrow opening* to prevent the flam* striking 
hack into th* mixing chamber, and a dosed combUB 
Hon chamber with a suitable arrangement for pooling 
the burnt gases The combustion may be controlled 
by the use of an apparatus for automatically deter 
mining and reeoidiug the proportion of carbon dioxide 
In the burnt ga« and where the composition of the 
combustible gas is variable an automatic regulator 
may bo Introduced this ronsists of a metal tube Ailed 
with ooppei maintained at about (00 deg C t hiough 
which a pait of the burnt gas Is made to paaa the 
tubo Is connected with one po'o of a aouree of the 
trldty and tho copper is cemneeted at various points 
through the colls of four stectro-magnets with the 
other pote any excess of oxvgen reduces the eondur 
tivity of th* copper by oxidation and cause* one or 
more of th* rledro-magnet* which control the air sup 
ply to broom* inactive A water biaat ffilter pump! 

Is preferably employed for withdrawing th* gasoa from 
the combustion chamber this cool* the gams and ef 
feeta the absorption or carbon dioxide therefrom tea* 
In* nitrogen to pm* on to the receiver. 
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VAT MAXIM 1NBTRI VHtTM 

SmaAi Ingenious instruments were devised espe 
dally tor taking observations oxer a considerable area 
and molding tb< data in the form of maim lu moat 
If not In all cases the map wan made In the Held 
aa In the cane of the modern plane table If two points 



*n» XXX -LOCATING OMJEl TO HY UBH* ll\ \ 

I ION LHOM V hINM I- 1 US| J INI* 

* ill M N i I r 11 Mil 

on a sheet of pap r an lak n la npi a (it (w< |kiIiii« 
on the ground th< | < hltli n of a thli 1 j o|ut may be 
obtalm d by transferring to the jai«r the ltn a of 
direction to Ou thltd point fnni tlt two points of 
obaervatlon with irfeiemo to the line hi tw <u them 
(Fig \XX 1 Ihua from two stations thi relative 
paattlona of all poluta risible from both may be ob 
I at nod provided tin dlmtlon lint a do not interne, t 
too obllquriy If th dlatun i Intwiin tin points of 
ob*t r vat loti la known any other distance may be 
taken from the map by staling 
In Rome instruments th< direct Iona we ri obtained 
with reference to th* meridian hv ua» of a magnetic 
needle Fig XXXI ahowH a oinimss disc rib d b) 
Barloll 1589 The xeitl al drill and alidad enabled 
the olMUwr to tak oba* nations <oux<nl*ntly to 
points at a dlffeienl 1***1 than Ills own and whin 
d*aired to d<t<imlni tbe dlffiionu if «Uvntlon The 
student should noti the eiroi Involved whin the pivot 
of the vertlial alidade la not exactly horizontal 



Fi» XXXI —MAGNETIC OOMPAflB WITH HOK1 
ZON T VL AMI MHrif M MIOIITB 

From U»m II S« trr.lKWII 

The trigomrin luuni d hv Philippi Danfrie and 
dtarrllxd b* the Inventor In a beautiful little bookt 
published In Paris In I 97 enabled one to read directly 
from the luatrument ih< distance from either end of 
th* baa* line to a thtid point (Fig X\XH ) A 

* **t h •• 1 Selene* at I ttfsll rnatke- 

t UcclarsU m dg I U*h« «l i Cinq home tic i hill) |m d*i fnw Paris, 
usr 


rectangular bar islled the base carried at one end a 
pivoted rule with sights and a graduated semicircle 
for measuring the angle between base and rule A 
■*<ond rule was attached to a damp by means of 
whJfh Its pivoted end could b* set al any point on the 
idge of the base This rule also carried sights and 
graduated semicircle snd both rules and base were 
marked with similar scales of equal parts 
The sight at ca h pivot could he turmd so as to 
permit sighting either along the base or along one 
of the rules Both rule a tould be clamped In any post 
lion on their semicircles The whole was mounted 
ou a tilpod with adjustable Joint foi orienting and 
leveling and carried a magnetic compass 

In iradice the Instrument was set up at the right 
*nd of a baseline and with the base horizontal and 
paialtel to the has* line The right rule was then 
alnud successively at the various points to be mapped 
and the angles recorded The Instillment was next 
moved to the other end of the baseline and the base 
sot In poaltlon by sighting back toward the first sta 
tlon The left rule was now clamped In such a post 
tl u that the reading on the se-ile of the has* corre 
sponded to the kttgth of the base-line With the right 
tuk clamped at the angle previously recorded in con 
lection with a given object the loft rule was aimed 
at til* same object The readings of tlu rules at their 
intent*(tlon then gave the distances of the object 
from th* ends of tht baselln* For measuring differ 
cnees of elevation the Instrument waa set In a vertl 
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cal plan* bv means of the adjustable polui A pen 
dulutn attached to the right rule was used for setting 
this Vertically 

Valletto * In a little book published In Venice la 
1564 describes an Instrument on the same principle 
as the trigometer which he calls a 'holometro 

l.I.VH 1MI IKSTSl MXNTH 

Inventors of leveling Instruments made use of the 
fiee surface of a liquid of the plumb line and In the 
later instruments of the bubble tube Figs A C, and 
tl In Plate XXXIII taken from Blon Illustrate the 
three types Apparently all thiee were In use when 
Blon wrote 

There were numerous devices for determining a line 
perpendicular to a plumb-line In a very oldf form 
(Fig XXXIV) a frame like the latter A tarries a 
plumb-line attached to the vertex When the line 
hangs over the midpoint of the cross-bar the feet 
of the A si • in a horlaontal line The verification of 
this relation Is a good problem for the beginset In 
some forms of the Instrument marks were placed on 
the cross bar corresponding lo the angle of slope of 
the line formed by the feet of the JL 

Many of the devliea already described could be usee 1 
for projecting s level line for example the geometric 
square the quadrant and the octant In all of these 
the eights could be sot st right angle* to the plumb- 
line which was an eeaentla! feature of the Instrument 
(Fig XXXV ) Some example* of levels of tbs plumb- 
line type were designed to give the greatest possible 
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accuracy The Instrument (Fig XXXTt) dssor lb sd 
by Bullet * architect to Loula XIV waa 4k the tons 
of a lettei H One of the uprights waa ibttaftr and a 
plumb-line several feet long which was iMS* t—llm 
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, panel Tho plumb-line 
disturbing action of the 
V of the friuu* wss at 
'sights which determined 
>rence line ruled st tbs 
A reck on the sec and 
crank pivoted st one 
enabled the operator 
the reference lino re- 
lumb-Une An alidads 
it for measuring by 
one of the uprights con- 
the geometric square A 
for measuring vertical 
the aid of a table of sines could 
tho vertical seals for determining 
L shows the Instrument in use, 
XXJtlll I K L) a self adjusting 
lb-fine type a sight being hung from 
by means of a piece of metal carry- 
The whole apparatus was so 



Ibvel of the 
a single support 
lag a heavy we 
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adjusted that the line of sight was perpendicular to 
a 11ns through the point of rapport and tha crater of 
gravity of the Instrument. 

Special Instruments of various forms word Invented 
for the use of artillerists in sotting cannon at gay 
desired angle of elevation (Fig XXXttll,) Such 
Instruments were often combined with aouleo glvtag 
the weight of Iron cannon balls s or raspq kd tag do vuri- 
ous diameters or oaUbsrs of pises* ta this oss taec tira 
a pair of eahbtif s c Wp spsi s m oalips** i* shewn (VIM 
xxxVm, AJssra appttsatieh of *h» tvraertissst 
« Ti'.p» is' ju(jijftes(- Ss 'ts' ^su . 1 $*»£'^jSSStEjSSfflBfiSfL 
^ } \ 
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jrtttflb triaagiss, although It tun no device (or meas¬ 
uring lneflnnUon Th* jaws of th* calipers and ta 
* to*trite tot of potato. the Inner pair for um In meas- 
Bring tta diameter of the ball the outer pair, the 
caliber of the gun Um student mar show that there 
*111 bo a constant ratio between these two measure¬ 
ments for all settings of the Instrument A metallic 
finger hinged at about the middle of one arm Indicates 
40 a seals on the other the weight of bullet correspond 
tag to the opening of the points 
A» stated at the beginning of this article mr pur- 
poos in describing these old instruments Is to suggest 
applications of mathematical principles which will add 



Pia XXXV -LEVELING WITH QUADRANT 

Prom IV JtaUoU see note under Pi* VII 


to the Interest and significance of the formal work of 
our high school courses 1 have mentioned only a 
few class exercises which may be based on this ma¬ 
terial hut I hope that teachers who have felt the Deed 
of more concrete Illustrations will find many oppor 
tun ltd ee of ualng theao examples of the applied mathe¬ 
matic* of a bygone day 


THE ROD1YAS, A RACE OF OUTCASTS 

Turar Is In Ceylon s community of people who are 
like the Indian pariahs absolute outcasts from all bo 
clety They gain their livelihood If they labor at all 
by the most degraded of work making ropes from the 
hides of cattle an occupation abhorred fiom its an 
clent association with the 
pare the skins of monkeys 
native drum or tomtom *1 
kind They deposit thel 
houses or likely 
are needed they are 
their placro Naturally 
turiea tmlff-r a system 
shameless and 
itinerant beggars 
not 111 favored 
brown oomplexkm 
among the finest 
They wander about 
dancing and juggling 

Of late years urn* 
unhappy tribe uau mauw soma 4. 

things though the sofitel stigma remain*._ 

education their oondKlon Is deplorable They could 
ne he tolerated ta schools along with other children 
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their presence would be an abomination Nor have 
they had any aehoots of their own until recent yean, 
■wi.au a mission haa started work among them Under 


asms they haws had no chanoo of to- 
m taw dunk lower generation after 
at row It 4* the intention of the govern 
a determined start to nose them Their 
taOdna ta* ts be adnouod ta properly organised 
mmm tatatttata« * m* rWsgs*. They ere to ta 

|Jwft dppa rtta Rtes of tatabfty ***** prep*** 


and efforts are to be made to teach them agriculture 
They are to be taught trades, too sod markets are to 
be found tor what they produce 

The origin of the Rodlyas is lost In obscurity Pop¬ 
ular tradition among the Sinhalese state* that they 
are the descendanta of royal huntsmen who were ban 
lshed and degraded for an abominable crime they 
served up human Hash before the king on a day when 
they had been unsuccessful In the chase There la no 
reason to think that this story is anything more 
than a myth, having Its source In a natural tendency 
to assume a terrible cause for so terrible an effect 
Brahmlntcal influences must not be lost sight of 
Among Orientals In whose philosophy Ufo was all 
misery and death a happy escape the extreme form 
of punishment would not be death but a continuance 
of life under conditions which should add to its 
misery by every toncelvable means do tho Rodlyas 
would be the defendants of people condemned for 
various crime* to this form of punishment and theli 
ranks would be added to from time to time There 
are moreover authentic records of caaee whi rt of 
fenders guilty of high treason and similar crimes were 
cast out by the kings of Kandy to Join the Rodlyas 
tboir wives and families being cast out with thorn 
This would explain the fine physique of this people 
and the good looks of their women for some of tho 
best blood of Ceylon must How in their vein* recruited 
as they have been from the ranks of treasonable no¬ 
bles and fair but frail princesses It has been thought 
on the other hand that the Rodlyas are the 
representatives of some foreign race oppressed and 
degraded by their conquerors There Is lu fait a 
refer* nee In tho Mahawauso tho Sinhalese history of 
Ceylon to a village of outcaats in Ceylon in tho 
Ofth century aw of Hindu origin and It la supposed 
that these people bad immigrated from tho coast of 
India and were of t handala blood a tribe so degraded 
that tbmr shadow waa pollution Ho far however a* 
physical testa are concerned there Booms little to din 
tlngulsh the Rodlyas from the rcat of the Sinhalese 
while their language only dlffera In a few words pc 
culiar to it which approximate mainly to the 0-lpsy 
tongue and it Is easy to understand how an ouuast 
people woud pick up many words from a wandering 
i ribs like the Qlpsles 

In considering lbs origin of the Rodlyas one iau 
not but bo struck by tbe strangi leeemblante between 
thoir position in Ceylon and that of the Cagota and 
( oqueux In the Pyrenees and in tbe plains of Bretagne 
Poitou and Oulenne There is hardly a point lu which 
they differ The Cagota and Caqueux dared not draw 
water from a public well or touch the parapet of 
a bridge with the bars hand tluir persons were ion 
tamlnating they had to wear shoes to protut thi 
earth from pollution and they bore a red mark on 
the shoulder to warn travelers of their Identity 
though allowed to become Christians they had a 
*o pa rate entrance to the church a separate bowl of 
holy water and a separate burial ground Their di 
arent la equally uncertain It 1 b thought by some that 
they were sprung from Cloth 1 1 or Moorish oppressors 
overiomo and expelled from the pali of aoclety for 
thoir past enormities by others that thiy were repre 
■entatlvis of alien religions Arlans Tews or Moham 
medans and loathed and abhorred on that account 
from times when religious toleration was lmontelv 
able There. Is no proof in cither direction hut then- 
la one striking similarity betwii u them and the 
Rodlyas which suggests a like origin for both Western 
and Hastem pariah As I have said wo find the 
Rodlyas engaged In making ropes from hldtg of tat 
tie an occupation held in particular abhorrence from 
Ita association with the hangman In the same way 
the Gagota wore carpenters and the Oaqueux were 
ropem&kera and both trades were alike infamous at 
an early period because the carpenter furnished the 
gibbet and the ropemakor the halter for the execu 
tlcmer 1 bis fact supports the Idea that the origin of 
tbe loathing in which these people were ail held may 
be found in this association between them and the 
hangman Now it lb a fat t that In the tlmoe of the 
Sinhalese kings executioners were always drawn from 
one class—namely that degraded section of the com 
m unity known as Can da la* This class may be con 
nected with tbe Candalas of India mentioned in the 
Mahawrneo that It was a moat degraded society Is 
certain There was at a late date some confusion 
between the two claaeee the Candela* and the 
Rodlyas and the term Candela Is sometimes used in 
the sense of Rodtya. The Rodlyas however ocru 
pled s position Inferior to the Candelas and seem to 
have been attached to them as servants One lndlca 
tloa of that is to be found In tbe tact that, while the 
Cantatas are extinct by absorption into tbe surround 
lag people* the Rodlyas still axlst as a distinct tribe 
too taw to tare any hope of absorption Tbe Rodlyas 
would naturally to their capacity as servant* be the 
makers of the ropes which the Oandala executioner 
USid ftr his opprobrious trad* and would be tbe ob¬ 
jects of an even greater contempt than that with 
wtatek their masters wsrs regarded Some such 


origin u this for the degradation of tbe Rodlyas 
seems most probable—it accounts not only for tbe 
Inteaalty but for tbe persistence of tbe loathing with 
which the tribe waa regarded— O F Plant (Gaytan 
Civil Service) In the Manchester Guardian 

A NOVEL RADIOMETER. 

A hi mi 1 1 and novel radloruetei haa been devised by 
Mr R H Smith an Engllah Inventor for measuring 
the amount of radiation falling upon and absorbed by 
s black rough dull surfa < The radiant energy ab 
sorbed takes tho form of heal which in Immediately 
< ondui ted to wati r flowing slowly through a small 
tube and the rise of temperature of which la mess 
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ured The principles on which the apparatus la de¬ 
signed are first the use of a very large absorbing sur 
face-—out square foot Second the proportlonment of 
thf waltr flew to the rise of temperature so that the 
percentage of error In each of the two measurements 
is about thi same and thli 1 the rtlslng of tbe tern 
perature of thi rcccptlvi Hutfnr so slightly that Its 
loss of heal by tadlntlon In nnappre ably small 
Under differ ut conditions of the use to whith the In 
nlrumiiit has so far been applied namely tho test 
Ing of open Arcs and other house lusting arrange 
mint* the i roper flow of water varies from 0 37r to 
1* "5 pound per minute and the rise of temperature 
from 6 to 10 deg F The thci mount ters are graduated 
loom tinlh deg i or cm fifth dtg F Prattlrally the 
whole of the hint tee Ivetl Is colic ted In the water 
and 0 per cent anuraty In Its measurement Is easily 
attainable 

The surface Is composed of a toll of small extremely 
thin copper tubes measuring over 50 feet In length 
through tho extent of which water flows by gravity 
undet a head whl h Is kept constant during each test 
but which ian b cnrled according to the intensity 
of the rndlHthn lo be tested The square tube forma 
a complete unbioken flat surface The water flow |a 
accurately measured by weighing the water collected 
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every five minutes It can be measured more quickly 
and easily volumetrlrally In an eudiometer 
The receptive surface of copper tube Is carefully 
shielded from any cooling by convective air currents 
by a protruding open bo* In front and by a closed 
hollow non-conducting box behind Tbe sides of the 
front shield are of thin good-conducting metal and 
are blackened both Internally and externally Never 
thsless It Is advisable to place tbe Instrument at not 
lass than 6 test from the source of radiation In order 
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to secure mu approximate! 

ll|M)D It 

The sensitiveness of the lust rumen t hu U<u Illus¬ 
trated by placing a two-inch cube of fresh black coal 
u|>on a largo open bright fire in n grate measuring 
24 by 13 inches with 7 to 8 inches depth of fuel and 


parallel radiation falling the indicated radiation has <hawked sensibly in one 
minute 

There In c ouslde rablo viseous and frictional t t si stone e 
to the passage of the water even at the slow rates of 
flow used through the long length of small tube and 
the work done In oveicoming this resistance eventually 


appears as beat in the water But this antdtftu & 
beat to not more than about one-hundredth of ento p$r 
tent of the whole heat measured This conslefttoVtkfy 
points to keeping the water flow aa low as possible 
e onslstent with avoiding a too high rise of t 
tare 


TAILS AND THEIR USES/ 


WHY NATURE CREATED CAUDAL APPENDAGES. 
BY JAMES NEWTON BASHETT. 


Wr are very apt to regard the tall ns mcrelv the 
other end of the body but nature Hcunstcilmvi carl) 
esteemed the me into r and made it hit most e file lent 
implement nf hit omnium The fish forms tire pro 
pe lie d ilmnst wholly by It hiicI aa a distinct |iart of 
the backboned body it to reully* older tlinn the head 
and wns the llrst imrl of the spine to be vertehrnled If 
we art to heed the suggest Ions of etnbiyolngy and |ial 
< ontology 

lie low the vertebrates It hail b rnme a great tool 
for the emstacennh of which tile lobster and the e raw 
fish ate Ivihs shot back ward by means of this wem 
dorful propeller and heie it took on enrlv I he form 
of n hand or e toHpe r since the mnthi r aitle eilale when 
she walked out on dry land at least in passing from 
swamp lo swnmp eairteil then ns now doubt less her 
eggs 01 young under the grasp of this terminal lllpp r 
Among the Insects closely related tlx Inti la liintest 
Itig us a auppoit for vnilous Implements useful in 
their iionomy such as si lugs ovipositors and pincers 
The (list two an common and the Inst muv to seen on 
the end of the malt drigon fly whernby lie clasps the 
shudrt tuck nf his male and steadies her while sh 
with mueh cffoit thiusls her ovipositor Into a tough 
teed stem This is a ease where then ate two remark 
able terminal implements In the family Pethaps no 
more de 111 ate contrivance to funnel in nntuie than the 
eluster of spinmrela found on the caudal e xtnmlty of 
the spldeis 

mi iisiiis i vir 

Among Ills vertebrutea the till re-ached Its pe rfoc 
tlon us an esbcntlil in the lishes when as noted It 
Is almost solely tin in nns ot moth n fen the fins me 
lirgely balane log members the luminal fringe is 
wIIhaul doubt the |arent of the uitiar and lower un 
lialrtd tins und it In not iinprnhalih that (he palled 
flnH iami out of It also If this h tun the legs of 
the quncliupcd had Ihelr origin here and the human 
hand niu> have laen erallied with tli caudal flu among 
the lushes 

lln shape and other eliata lulstles of the tall flu 
may till mueh of a ttohs aneestiy und moeliiu habits 
toil ruittnr dlseiisHiou ef this Is pie eluded he ie mem 
than to say that those swimmers with tuito widely 
fen kid an apt to to tuoie hi* dv and game Ilian those 
with sepiare oi iminded tails as any one may recall 
who has had the mud eat uml the channel eat on his 
line The higher Ashes hive the tall stuck straight 
Into the fringe hat theme of lln shark tills have It 
tinned up within thn flu like a sled ruunci, and 
usually their upper loin oi folk is the Ioiim i This 
to so exaggerated In one shark called th thresher 
that while lying on the suifan It can thresh or strike 
the whale well up on his gnat sides and an attack of 
a fc w of such lambaste is to said to prove I ital to the) 
lev tut hnn at times The tails of lishes usiiully give 
toiuilv anel HVinmctry to the hodv but thev arc much 
modllle d anil tin* great sunflsh u! I he sea hiuc no tail 
proper hut Is merely fringed on the- blunt rear end of 
the toidv Among the skates and riva the tad Is uiund 
and quite unflshtike and the stingray lias two spines 
on It seercMng an u<let fluid around them By these 
the ro mn> to lufltc te el a painful wound 


rm r mi i 


< i v 


Among the pccullai tailed Ashes tbo ma horsoe are 
alone in hAvIng tin tail pnheuslle With it they an 
ehor themselves to seaweed ami other things in strong 
currents for they ate ieor swimmers Here test to 
the flist manifestation of the emotions hy means of 
tin vert biate tall lor as two of these Interesting 
e teAlutes meet thev iuhv elimp tails Tor a moment and 
the n piss on ns If tliev had wished eaeh other well 
Huy have thus antedat d e nr handshake a few tvtles 
The w tiei haunting members of the amphibians to 
wlileh the niudpupilcn salamanders efts and frogs 
to long retain tbo tall some what flattened as a swim 
tiling number, whllu with those which are more land 
haunting It is round As to well known the frogs 
when grown dispense with it as a hindrance in leap 
Ing and It is the first creatnrc In the virtebrate actio 

* St, Lewi. 0 eil> (to hi Bern >emt 


to loan every external vestige of this member and to 
dispense wholly with ltn uses The absorption of the 
tail In fiogs and toads to the most Inti rusting blologl 
<q 1 process known lo take place afle- ihe creatuic has 
left the egg and the loss even before hatching In 
Home forms adds a faelor of Htudy of more Interest 
than those exhibited by the usual tadpole Borne frogs 
are hate he d tailless- the tall be Ing fully forme d In 
the egg but absorbed before coming forth 
Vi ii ■ i hi or Tm tad. 

We have seen that up to thto time the tall had few 
uses beyond that of action and some modification as 
a weapon The reptiles mill valid all this more exten 
stvely and Introduced some novel praetlees with this 
niemtoi In thn fitst plu e toaldccs paddling or scull 
Ing with It In the usual wav when they went Into 
the water they used It as a ruddet in flying and later 
made It help spread a niunibrune for gliding on the 
air On one eif Umse old skin flyers tho tall was a long 
affair with a stem and a rat ke t shaped expansion at 
Ihe lip which steadied his aerial gait In a manner not 
uullke the luddei of the modern acioplo.net But 
among the leptlles only to the tall used as a prepaid 
iniisom or a sacrificial offoilng Many of the llxards 
have the oigan bo feebly connected up as to break 
off easily if it to. pulled it w the creature rtoa to 
i hi am and the owner Is thus able to go malme-d into 
safety lathe i than remain whole In the stoinnrh of 
tlu eminv Thus our little so-called glass snake 
which to not a snake at all but a legless ilxatd found 
III MIsmiuiI and southward lias such a tall in gieat 
infection Between the Joints of tht veitebrto run 
grlstlv septums or disks and those extend through the 
skin lhey adhere so slightly to tho tissues which 
I he y touch that the exertions of tin Hoard Itself In 
a sudden attempt nt escape may break the tall and s 
slight blow with n switch at (he Joints causes frac 
tuie The wnggl/ng remnant to such an attractive 
tidbit to the pursuer that he mar allow the body to 
go Indeed the iiwui r itself has been known to turn 
and swallow Its own extiemlly p. rhajm without know 
lug what It Is kor these reasons this llxard la In 
some legions ealled tlu Jointed snake Tho parts 
ne ve r reawMi inhle as Is popularly ilaltmd but the ersa 
turc can grow a new tail It to not however so well 
shai cd ns the old one In this connection it may bo 
said that tho ready manner in which the skin slips on 
the tails of many of the rodents seems to Imply some 
similar purpose and tho tall features of birds are 
always loosely wt for the same reason lho squirrel 
very consciously puts his tall between his body and 
an expected danger explores wary places with It stuck 
out well in front of him nnd curls it over bis back 
when he eats as mueh as a shield aa an ornament In 
alt these eases hto hoi>o to that if the enemy make a 
dash the till may to grasped and the body mlsseu 
his worst foe being usually the hawk above him 
Ad A All anh nr support 

Besides Its aid In flying tho roptlles first used the 
tail as a balancing member and as a fifth leg when 
sitting up blpedally The old fossil monsters so braced 
the mice Ives while resting and such ns walked like birds, 
and made those celebrated Urdlike tracks in the Con 
noeUcmt Valley, may hare used it as a balancing pole 
as they strode One ltltlo modern Hurd called the 
frilled llxard so uses it now, whin he gets good and 
angrv and struts away with only bis toes touching tbs 
floor while the tall to stuck out far behind as a stiff 
poise Of eourst many quadrupeds higher up the scale 
■It erect by the ubc of the tall as a prop, notably the 
kangaroo Kxi opting the ease ot the seahorse noted 
the reptiles first used (be tall prohenslleiy Tbs tree 
llsarda many of the snakes and tbo true chameleon 
(not the little aneolto of the South, so called) grasp 
well with tho tall One snake has the honor of having 
the only tail in nature specifically shaped and armed 
for burrowing On the ‘ahield tall" the body skills 
squarely and there to a horny, flat shield across the 
frustum by which the creators pushes itself Into Soft 
earth The tails of soms other snakes however have 
horny tips to aid la burro wing, among which to our 
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The snake's have the honor of first n 
a musical instrument for mon than ons or* 
tips tnnv vibrate in anger against dead Iea^j 
to make a whirring sound of bluff or t 
been thought by some students that this is flouell 
si ions Imitation of the peculiar sound of the ifttUn- 
suake but It la more likely that the latter's mkTody 
is only a greater development of musical U)«Al a* a 
much superior .instrument At least thto to the ap p a l 
ent history of the development of most other peculiar 
endowments By somo lucky tqpans he was not able 
to complete his moult and portions of his old skin 
icmalncd after each shedding tllf he found a toy which 
Iieeame useful as a means of safety and persisted he 
cause of such purpose Just what use a turtle has 
for a tail we cannot see but it seems to remain ns a 
vestige of a time when It was useful That of the 
snapiier has blunt spines or buttons on top of It blot 
Ing a time when his ancestors used It aa A weapon. 
Just as ihe back buttons an our dnss coals bint the 
linn when our ancestors wore swords Borne of the 
most formidable creatures ever known especially for 
de Tense wert Ihe old fossil reptiles on Lite terribly 
iniiHe led tails oT which scores of feet long were feai ful 
three pointed spines The alligator faintly keeps up 
the reputation of the family In this respect, and the 
monitor llxanto strike a stinging lash with their whip 
like ti 

miens 

are Just a little bunch 
Icately muscled. Into which 
by these Utter that wi 
ty But thp early fossil 
tails out olVto slight 
scantly stuck on each 
Bueh tails minus the 
their ancestors the 
mmed up short and 
ornamental The 
a treatise, for na 
structure color, and 
Of the peacock to only a 
Ing from the back and is 
ie taUHbeneatb 

to not ao uaeHtgln flight as to usually 
supposed and while one Suddenly deprlvod of It may 
fly awkwardly at first bo soon adjusts himself to the 
new conditions It to only slightly used as a sidewise 
rudder notwithstanding the frequent assertion of even 
fairly good observers and is not essential to guiding 
or rapid turning Borne of tbo birds and flyers that 
take insects roost expertly in the air have abort tails 
such as bats and swifts and hawks, and those with long 
tails are by no means among the great pursuers In 
alighting, In stopping suddenly In any up and down 
motion and In balanring while sailing tbe birds tall 
has Its greatest use and It began its career evidently 
as a kite! Ike surface In r la ing and sailing down wWe 
the le^it of tbe first bird known were made broad fly 
similar horlaontal foathera for tbe same evident pur¬ 
pose in a few birds now, such as woodpecka, swifts, 
etc tbe tall to used as a prop 
Among the group of quadruped animals known ha 
mammals the tall has reached its nett Interesting 
and varied uses It may be a weapon, a tod, g cover 
let a respirator, a finger or hand a probe, a shield 
an umbrella and a whole vocabulary of emotions Tbe 
long tailed taeokeys balance by It, and one is said to 
sleep banging by it; mother monkeys and opossums 
support their young with It, na these sport on the tea* 
ternal back, tbe klnkajou fa coon form) coils it like 
a rope beneath him and Has upon it, tbe foxes, coos#, 
lemurs and ethers oover the thlnily clad {Hurts with ti 
during rest and throat tho nose Into it as a respirator 
during sleep; the great anteater walks abroad mac* 
oomtortably in the hot Booth Amertown gals under the 
shadow o t it, the “beasts ot tho field" fight flks gum 
oMstany with ft* festce lash, and the feVMMte sflthf 
water propel tfeftgetvas fordWy fly It, a* wtfy be 
la the wmOottite, the aeaecrn 
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which W 1* Usd to tha wr logs, and in thews U again 
booom#* » fecUr of flight 

a hum or Dinara 

Among tha wi of the tall u a menu of dsfenae, 
tbit of th« American porcupine t* unique Here la the 
only plaae where there la a detachable secondary 
Weapon on this member, for Iti quill* come loose read 
fljr, add the creature makes a tenacious threat and 
stroke, for the parpoae of driving them into the enemy 
In fact there is s creditable record of three quill* 
flying off from a flip of the tall and striking a ploco 
of hardwood with a force sufficient to remain sticking 
into It like an arrow If this habit were usual or 
wnore than accidental, this would be tbe drat use In 
the scale of beings where a mechanical projectile was 
used—at least by tbe tail One of the Ashes brings 
down Ales,by shooting a jet of water and the conven 
tional monkey hurls cotoanuts of course 

The port opine waves Its tall threateningly when dis¬ 
turbed, knowing the power of this armament It is 
said by foresters that if the tail of one be chopped off 
as bs sit* lengthwise of a limb he will remain in this 
■pot Indefinitely seeming not to know how to proceed 
without this important adjunct Nowhere Is the tail 
used more as a threatening or bluffing number than 
among mammals as may be seen in the < at tribe and 
many others By it stl felines n«m tot xprtss a sort 
of diabolic delight as they art creeping upon their 


prey and all tand to lash their sides with It in rage 
Horn also tbe tall is used extensively as s larder or 
a place to store fat In for consumption in winter stress 
or summer droughts In lemurs there are reservoirs 
of fat at tbe root of tbe tail and a certain sheep 
among tbe Hottentots is well known to have a fat tall 
of such value that the owners maki the animals a 
little wagon to haul the precious part around with 
that It may not be bruised on tbe rocks This is tb< 
greatest uso that the beaver has for his extensive 
thick caudal member—to live off in winter It is by 
no means his trowel as some of us were taught In 
our readers but It is useful In sudden diving though 
not necessary An incidental uso of it is in warning 
his fellows of approaching dangci by making a n 
sounding slap with it on the water as h* goes under 
Itir WlllTr HATUIB 

Dr A R Walla* e In his remarkable theory of signal 
or banner colors has shown that a sort of unronwinus 
altruism may Ihi maiked upon (I tails of birds and 
mammals which makes each of those that no social 
something of hi* brothers keeper at least mechaul 
cnlly It is certainly a noticeable fact to an; student 
that many floe king or Bering gregarious matures 
arc apt to display certain conspicuous spots on their 
rear parts such as bands oi blotches when they at 
tempt to escape Homo of these may be in plain sight 
all the Menu and others will b« hidden when the cria 
lure is at rest In some oh the birds thn act of flight 


will display such as wing bars, white, rump spot*, 
or white feathers In thee tall whlc h are wholly covered 
up when perching Our common little snowbird 
(junco) furnishes a striking example and even the 
white wing bar of the bouse sparrow is such a 
mark 

On the snowbird the white feather Is on the outsr 
margin and wholly hlddca shut at rest for the ovt 
dmt purpose of not making the bln) conspicuous 
then but when those of the flock that are flist 
alarmed or arc the etlongest tak flight this white 
signal furnishes a guide to those that should follow 
1 his display in fright and flight is when we get our 
phrase of showing the while feather 

In like tnann t the tailH or many mammals are 
white below and not above thus the doer and the 
hare hoist a white flag when they run and not when 
at rest Some hims do not have thin ariangement and 
show (hat they are further awav from their aneiHtors 
imong the social hnliits l)ei i and ante Inixt may have 
this form of tail iHeause they make for safety more 
by lllght than do the cow kind and foi tills re neon 
thrii tails an shoitemed There is much llmt Is plaus 
lble In this theory of inlinee and U makes every (all 
intelisting as like a blessing II takes 11s flight Tails 
as well is tales muy tell mmh of blHtory and they 
have In them more than Is usually die unt of In our 
philosophy A piopcr e liuid Hie n of ail permitting lo 
their dlsiUHshn would make a treatise 
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LANET MERCURY. 

RECENT OBSERVATIONS. 


BY W. F. DENNING. F.RAS. 


ot only seldom 

m 


11 mousy, the smallest of the primary planets and 
the most difficult to observe satisfactorily seems to 
have been neglected by the msj^lty of telescopic stu 

dents They regard It as an - - ,J — 

visible but one which holds 
sure oasful research But tbl 
claim more attention for 
require settlement Tl 
fslrly definite outline 
arc however, very soldo 
to the spell and flutter 
examination the planetj 
horirun and the disk 
diameter A pretty hi| 
anything below 200 in 
It Is. perhaps, sditj 
are not made to over# 
a tar more complete! 
cury and his telnj 


The exatt 
a mystery and 
turns on his axli 
eight days) of 
yet to bo diapomsf 
actually incorrect 



efforts 
•mining 
of Mor 
already 
6d remains 
the plane t 
the period (eighty 
round the sun remains 
f. Indeed the supposition Is 
it probably Is 



that i 


Observations ot Mercury may be of great rilue to 
settle this and other questions concerning hia physical 
condition Yet though the prospect !b so Inviting as 
regards possible consequences of extreme and lasting 
importance, we find telescopes are employe d upon Mars 
Jupiter and Batura which have already‘been ttaor 
oughly studied and In regard to which there Is a poor 
out look In respect to any unique or vciy significant 
results In spite of tha difficulties attending the tele 
acopfc* scrutiny of Mercury this planet therefore, de¬ 
serve* careful examination, and It (s hoped that this 
will be realised In the Immediate future 
I bsvp obtained tbe most satisfactory views of Mer 
cury at the morning apparitions Picking up the planet 
about on hour before sunrise, I tha vs kept the object 
under observation for two hours or more, and found 
that at sunrise the definition was remarkably good- 
in fact, good vlewp can be obtained until an hour after 
Sunrise, the Increasing altitude of the object oompem 
settng for the fainter aspect of the Image 
Bcbluparettt preferred observations made In the day¬ 
time, and under conditions which many of us would 
consider detrimental. One pt bin best drawings wit 
•owned when Mercury was only 8 deg from the sun’s 
talk* the {inferior of the planet being then between 
< oetoadf ond t seconds. His rematches led him to 
effiftto* that Hhrmfl* had a very danse afid taper- 
fetf* tmnwmr fl at atmpapbam, an# that the epotg 
*• W diritlrii etreake of a te4 
t*m *or* Jfl variably the saae^both In 
Bflpiigiiif* 


for the rotation period Harding and Ho hi 11 HU| 
ported his deduction thaf the plaint totaled In a period 
slightly i xeceding twenty four h iuis and Mr Mcllnm 
lias quite recently * urrobornti d this value Horn 
some observations which I Huured in 1 MM compared 
with drawings by Mahswortb and otlius I w ut ltd 
to favot a iwrind of 24 bouts 12 minutes but could not 
absolutely rely upon the seenraey of the Ilk urea Thi 
investigation is one which ohvloublv di mands futther 
attention I am convlmeel that tbe surface, spots on 
Mercury aro sufflrinntly deflulti to t liable their appar 
ent motion to be pietty exattlv determined but the 
toleai ope must be large enough to udequalcly gt wp 
planetlaiy detail and all Ihu conditions mint be favoi 
able Having enmpand a large number of telescopes 
as regards their performance on the planets I Hhould 
not ear*, lo illy uiwii any apertui of Ipss than i> 
Inrhptt and should piefer one of about 10 Inchis 1 
have seldom seen tho disk of Mercury sharply eh fined 
when less than 20 deg in altitude 

Two views of Mercury were obtained with the help 
ot a 10 inch reflutoi power 310 

Mars be not the only celestial orb on which canals 
are supposid to have been seen for Ptofcssor Howell 
Hsiriltes lo Mtretiry a somewhat similar configuration 
and his drawings appear in Monthly NotleeH I VI1 
p 148 1 Ike tho cinnls on Vcraus howe ver those of 

Moteurv have) been discarded In recent years foi they 
obviously had their origin In an optical Illusion which 
ought to have been diseove ltd at the moment the 
observations were made 

In 1896 and other years Leo Brenner with a 7 inch 
o g saw many spots on Mercury and gave the rota 
tlon period os M7 r > days The late Major Molesworth 
at Ceylon saw many markings on Mere wry with a 
1214 inch Calver refleetoi and for a brief rdsume of 
his and other observations see Observatory for Sep 
timber, October aqd November, 1906 
In 1900 Mercury was carefully examined by Prof 
Barnard with the great 40 Ine h refractor of the Yerkes 
Observatory He could see nothing whatever of the 
canal system of markings represented by Professor 
Lowell but says that on August list 1900 ihe planet 
showed quite distinctly marked details There were 
three or four largo dark spots very much reeerabllng 
those seen on the moon with tbe naked eye 
Many other observers have distinguished Ibe spots 
I regarded them as similar to the features on Mari 
In November 1882 Mr McHarg has followed up ob 
serrations of this planet with great success snd dill 
gee«e, but some doubts may be entertained as to 
wMther bis small retractor Is a thoroughly capable 
Instrument In observations of planetary detail Bchla 
parent, however, who used an IttiBch refractor In 
1883, and an 18 Inch In kta later researches says that 
tbs larger Instrument had no advantage over tbe 
smaller one Thg exhaustive character of the eminent 
I tutors st trike of Mercury mey be judged from the 


fact (hat In made *1 n drawings In ISM snd ISM 

Naledne ulmi i vatbma of Me nun often foim the 
earliest (Units of the istrotiomleat Ixginnn and sue 
i sa enioutagis him to attempt tnoti difficult ones 
Humboldt Atagu Hmvth and cithers rmi that toper 
nli us lame nil d his Inibllltv to eatih n glimpse of 
Mer uiy and ] Primps III statement has stimulated 
tyros to perform a teat b >ond tile powt rs of Die gicat 
est istie lioliii i of the sixteenth eeutuiy But the. Inti 
dent lelat d of (opitnleus Is (|liestionable In dls 
tusslng the nmtloia of M tettry lie availed himself of 
ob8eivatlons mad at plat s white dearer skies pre 
vailed than In hhe own distil t at I horn on the bolder 
ot the Jtlver Vistula who frequent fogs obscured 
objects at low Bltltudes lb dot s not appear however 
to have deflnlt 1 y complained ef filhiit In puking up 
the plane t The rapid diffe re n In phase near the 
limes of his greatest elongations makes Mercury ap 
parently more brilliant In the sprint, mouths he foi < 
the dale or maximum e loiikallun mid in the sumnii i 
and autumn months oft r similar dutes Tims In I Ho 
the planet wbh brighter at tbe end or April than 
nfto May 2nd (date of 1 elongation) and will be 
brighter oailj In September then before August tOtli 
(dite of W elongation) 

Mereury would Ik* quite a brilliant objeft we to the 
reflee ting power ot his atmosphere equal to that of 
eertnln othe i pi nuts Proctoi showed that If Mer 
i ury possessed tin same reflecting rnpae Ity as fupltor 
the foimer ought to shine when In perihelion and at 
greatest elongation with twite the appanut brightness 
of lupltcr under the last aspen l 

I have found that Mercury usually bee cine a visible 
when the conditions are favorable about an hour after 
sunset and attains his great*si lustei about half on 
hour b< foro he sets The planet may b* det* cte d about 
flftoen times In a year in our climate but this vlsl 
bltlty being laigrly dependent upon atmospheric ton 
dltfons he 1 b seen In certain years more often than In 
others In Mav 1876, I saw Mercury with the« naked 
eye on thirteen evenings, though several opportunities 
were in gleeted In May 1909 Bliss Irene Warner saw 
the planet on fourteen occasions He shines with a 
rosy flashing light and is frequently quite a blight 
object in a suitably transparent sky Ills star like 
scintillations have often canned him to be mistaken 
for a star for they are In remarkable contrast to th* 
steady luster of Jupiter and Satnrn Atmospheric tin 
dul&tions act upon the small disk or Mercury almost 
a* effectually os they do upon stellar objects 

Mercury waa strikingly displayed In the evening skv 
at tbe end of April totting, as he did shout two hours 
after the shu It Is to b* hoped that both naked eye 
and tslescople observations were obtained in abund 
aneo and that our knowledge of this verv Interesting 
object will bo ao much Increased as to render the 
evening •apparition of 1910 a really memorable one — 
Bnglish Mechanic and World of Science 
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ELECTRICAL NOTES. 

Tbs Hydro alauUic C<xnmMot> of Ontario who hare 
charge of the conatracUon and operation of the elec 
trie power tranamlaaion system from Niagara Falla 
have decided to uae aluminium luatead of copper eon 
due tore and have plared an order for t TOO 000 pound* 
of aluminium wire 

There la no branch of industry to which electricity 
by Ita flexibility and ita general convenience In con 
lined apacea more readily commenda Itaetf than to min 
ing work of all klnda Almost every week states the 
Bloc tries! Engineer there are extensions to electric 
plant* In collierlee At the (anonble Colliery Dum 
frleaahlre the Duke of Buccleuch haa Juat had car 
rled out an Important aerlca of Improvement* the ob¬ 
ject of which la to recover the Rood coal below the 
level of the pit bottom which bad to be abandoned 
twenty or thirty year* ago owing to the lack of mo 
c ban leal meant of haulage and pumping water The 
works now erected Include a vertical high apoed engine 
with a direct-coupled dynamc running at 650 revo- 
tutiona per minute It dovelopa 87 amperes at a proa 
sure of TOO volts lhe umnt la carried down the 
shaft by double aunored special ondutors to a 
distance of 600 yards and drives a haulage whl b 
brings the coal up In rakes to the level of the pit hot 
tom from whence It Is conveyed by horses An elec 
trie ally driven three-throw tump deals with the water 
An article In the Electrical Wot Id by Prof L B 
Rosa gives an account of the work of the International 
Committee which Is to carry on the work of the Inter 
national Conference on Electric Units and Standards 
held In London In l<)08 The committee arrived at 
the conclusion that it was Impossible to select a more 
exact value of the Me etc in normal cell In terms of 
the ohm and ampere than had been done by the Lon 
don conference nor would 11 be possible to agree upon 
the spec tile atlons of the silver voltamuter without fur 
ther experimental Investigation and In response to 
an offer from Prof 8 W Stratton director of the 
Bureau of Standards ft was derided that a Joint in 
vestlgatlon should be carried out there by representa 
tlvea of that body with a delegate from the Physika 
Usch Technlsche Relc haanstalt Berlin one from the 
National Physical 1 aboiatory I ondon and one from 
the Laboratolre Cc ntral d Electric ItC Paris These dple- 
gates as appointed by the directors of the several In 
stltutlona are Prof Dr W Jaeger Mr F E Smith 
and Prof F Laport The r«] r sentatlv u of the Bu 
reau of Standards are I rof K, B Roaa and Dr F A 
Wolff In addition tc the work on standard cella and 
the silver voltameter a comjaitson ts to be made of 
the resistance standards of th several national stand 
ardtxing Institutions The European delegates have 
now been In America for some weeks and It Is hoped 
that the Investigations will be completed in abont two 
montha 

In the Transactions or the Faraday Society there ai 
peais a paper by W W Haldane Ow and W Harrison 
on an electrical theory at dyeing lhe basis of the 
theory is that any two substancoa plnied in contact 
are oppositely elec trill d In tinctorial processus one 
substance is a nonconducting solid and the other a 
liquid and there Is no direct method of determining 
the loteotial differences lhe methods employed in 
the deduction of the differences in i otc ntial between a 
liquid and a porous dial hragm are m< ntloned and 
their suitability for th Inv stlgatlon of dyeing pheno¬ 
mena is discussed the cl tileal charges of a num 
ber or substances in eonta t with watci were de¬ 
termined by the l tube m the d of Hardy or by the aid 
of the ultra-microscope and the results sh>w that in 
a colloidal condition or In the form of a line suspen 
eion substances which are basic in chars ter (basic 
ciy stuffs aluminium and magnesium hydroxides etc ) 
are positively charged while negative charges are car 
rled by substances or acid character (acid dyestuffs 
sill a tannic ac id etc) and su h aubatanc a as rubber 
latex soap sulphur taraffin wax beeswax starch 
etc lhe average value of the potential difference 
with cotton end water Is found lo be 0 0b volt with 
silk and water 0 U volt and w 1th wool and water 0 VI 
volt 1 he views of I clot Jollvc t and M lid and Knecht 
and Batey that dyestuffs are electrolyte* and that 
ion lent Ion iH Increase a by dUutlen and ils« of tempera, 
ture are supported Wool and allk becoming nega 
tlvely charged In contact with water It la natural that 
basic dyestuffs (which cariy a positive charge) should 
be capabl of dyeing them from neutral solutions but 
that when bv the addition of acid the electrical con 
dltlon ct the fiber Is changed (becoming positive) the 
attnlty for these dyestuffs la diminished and that the 
power of fixing the predominant negative Ions of add 
dyestuffs Is Increased In the general conclusions It 
la stated that although the electrical theory explains 
why one tyie of coloring matter is selected by the 
liber in preference to another the method of ttxatlon 
la still a matter of doubt A table Is given showing 
the laws of contact electricity colloidal coagulation, 
dyeing and capillary ascension In absorbent materials 
and some effects of temperature 


ENGINEERING NOTES. 

A large number of tssts on tbs mechanical proper¬ 
ties of soldered copper Joints have bean mads with a 
view to determining the effect of the various processes 
Involved on the strength of the Joint and of the copper 
Itself The effect of rolling the sheet into tubes Is to 
increase the limit of elasticity and decrease the ekmga 
tlon but this effect Is practically removed by the beat 
lng during soldering By drawing the tube after the 
joint has been made the mechanical properties are 
Improved this effect being particularly notioeable in 
tubes made from thin sheets Annealing completely 
remove* the Increase In elastic limits Thick walled 
tubes show a greater tendency to break at the Joint 
than thin tubes Tests made at elevated temperatures 
show that there Is very little effect on the elastic limit 
of the annealed unsoldered materials up to 400 deg 
C The elastic limit of the unannealed specimens and 
tbo tenacity of all the samples decrease with Increase 
of temperature A decrease of elongation la specially 
noticeable between 200 deg and 100 deg C Drawing 
the tube subsequent to the soldering appears to favor 
ably Influenc e the strength of the Joint and the effect 
of cold woiking appears to persist at higher tempera 
lures 

A very successful method of ventilating freight and 
passenger care haa been devised by Mr T H Garland 
supervisor of refrigerator truffle on the Chicago Bur 
llngton and Quincy Railroad The principle of the 
ejee tor baa been made uae of to promote the circulation 
of air In cars On the passenger car the ventilator la 
placed on the roof and opens Into the deck light or 
clerestory window Air entering the Intake pipes 
when the train la in motion la deflected through a 
right angle and la blown out of the ventilator again 
drawing with It air that 1* In the car It la said that 
the amount of air taken out by each ventilator is 400 
cubit feet a minute When applied to a sleeping car 
a duct Is run down to some convenient place In the 
neighborhood of tach lower berth and in this way 
there Is a constant but mild movement of air from 
the lower levels In the car 

Bulletin No 3d of the University of Illinois consists 
of a paper on The Thermal Conductivity of Fire-clay 
at High Temperatures by Messrs J K Clement and 
W L Kgy lhe fire-clay specimens are cylinders 40 
t entlmi t» re long 11 centimeters In diameter with a 
hole through the center A r centimeters In diameter 
for the reception of a heating coll of nickel wire 
wound on a porcelain lube lhe cylinders are further 
provided with two long holes 3 millimeters In diam 
eter parallel to the axis and extending to the central 
plane through these paaa the platinum platinum 
rhodium thermocouples by means of which the tern 
peraturee at two points of the central plane are de- 
tirmlned the specimens are Inclosed in a flrs-clay 
furnace which has an internal diameter slightly 
greater than the external diameter of the specimens 
1 he heating current Is measured by means Of a 
Weston voltmeter and shunt and the thermocouples 
standardised by means or xlnc silver or copper melted 
In a c arbon crucible In a epee lal furnace The electro¬ 
motive force of the couple Is measured by potently 
meter and galvanometer Two samples gave cons Lent 
heat conductivities of 0 0028 and 0 0088 respectively 
between JOO deg C and 800 deg C one other In 
c reased from 0 0021 at JOO deg C to 0 0083 at 700 deg 
t while a fourth Increased from 0 0024 at 400 deg C 
to 0 0028 at 800 deg C 
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TRADE NOTES AND rOAMtfUE* 
Metals, especially sitae*, Cam b* oolored hlaek bjr 
rubbing with a cloth moistened with Il nsssd oil Tin 


■bads Aging or antique finish of silver Is dome by 
rubbing It with a mixture of 8 parts o^graphlto, 1 of 
bloodstone or red ocher, with a cloth dipped la tur¬ 
pentine oil 

Ultramarine Ores* (J Rhein)—Coat the object 
with a copal laoqaer containing little oil and brush 
over the whole surface or any special part of it which 
la to be bronsed with ultramarine green bronse using 
a hair brush but not moistening It in turpentine oil 
Let the object dry slowly in a place tree from dust, 
and If the bronilng la good it may then be glased A 
good effect Is produced by penciling the raised parts 
with gold or silver bronse or gliding special parts with 
tear gold 

A Seuttful Copper Bronse (J Rhein.)—With Mach, 
gill (Mi quart) of siccative mix about 20 drops of raw 
linseed oil coat the object with thla mixture and 
bronse with copper bronse to which haa be<& MRed 
a little red cinnabar (vermilion) Do ns* gtinai 
the brush which should be a hair pencil In turpentine 
oil but uae It dry lhe bronse powder and the cinna¬ 
bar must of course be very thoroughly mixed Take 
up but very little bronse on the brush at a time Re¬ 
peat the bronxing several times until the desired 
luster has been obtained then let the object dry 
slowly and glaae with reddish brown spirit lacquer 

A Very Fine Brows for Smooth or Partially Smooth 
Suriaoe. — Give the object a thin even coating of copal 
lacquer with an otter ■ hair brush If there are raised 
decorations bronse these heavily with pure copper 
bron/e and the hollows whether smooth or orna¬ 
mental with copper bronse to which a considerable 
amount of graphite haa been added Put on the latter 
with a dry brush Dry the object then coat over care- 
tully with copal lacquer and bronse the whole surface 
lightly with oopper bronse, and dry well Coat over 
the bronsing with wax dissolved In turpentine oil and 
polish with wash leather If the color la too light 
brush with graphite before applying the wax 



H a rd e nin g oi Plaster.— 1 To Impart greater hardness 
to plaster bora* 8ttMld be added to U Plaster to 
which barge added It Is true sets slowly 

a exceedingly hard If freshly 
I plaster la mixed with alum 
| to 1 part alum) poured out 
drying ground and 
dark red heat the pieces 
appearance *Tfrd can be 
thus pulverised Is 
proportion of 1 to 
assume the appear 
das fluid longer than 
irk and generates no 
ir the mixture hard 
also a plaster 
r *7 hard may be pro- 

ammoniac and 16 p 
lng does not harden any mSWjflk&ly than the burned 
alum gypsum but becomes Just as bard as this In 
mixing the plaster only enough water should be used 
to form a thin paste care must also be taken that the 
mixing water and the plaster are of about equal tom 
Perature Good fresh plaster should not lie heavy 
at the bottom on mixing It should combine evenly 
end slowly with the water forming no humps and 
in setting It should become evidently warm whloh la 
proof that a sufficient quantity of water has entered 
Into chemical combination with .It Rapid introduc 
tlon of the plaster Into the water and careful mix¬ 
ing are also prescribed in rigard to th* mixing of 
alabaster gypeum It jnuat also be noted that It re¬ 
quires to be mixed thicker than ordinary gypsuuL and 
(hould not be pound Immediately after mixing 
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THE BRITISH ANTARCTIC EXPEDITION 

* oatt soott ■ kxpbjwok to th« south wxk. 

Tn fistereatln* announcement vu mad* that the 
Brltlah Antarctic Expedition haa started for the aonth 
a month or six areola earlier than wu previously 
expected. Much progress has been, made with vnrious 


the enterprise Ho far aa the attainment of the Soutt 
Pole la concerned it ia pointed o t that only about a 
hundred ml lea aej aratr Mr Shackleton a fartheet 
south from that i olnt There Is no reason to a ippoe* 
that that particular spot exhibit* any f aturcs of ex 
cepttona! aelentliic interest a d the Poyal Ceograihl 


al S My ild larlly nlvo at at x| lltlon with 
the So ith lol« a* lta sole otj tive On the other 
hand it la useless to deny that there 1 h a widespread 
feeling that thiR t at sloild be accomplish 1 by an 
expedition Bailing from this country Aa citlsena 
aays T1 e Oeograi hiral Journal we all share In this 


sections of the axpedl 
tlon The accompany 
lug illustrations and do 
scripture matter of the 
ship and of the hat in 
which the members of 
the expedition will litre 
while on shore are taken 
from the Sphere. The 1110 
expedition will not whiter 
on the ship as In 1002-4 
bet win establish s base 
on shore and the Terrs 
Norm will therefore be 
able to art aa relief ship 
as was the case In Sir 
Ernest Shackleton s Px 
pedltton 

A recent number of 
The Geographical Journal 
opened with an interest¬ 
ing Account of Capt 
Scott s plana for his pro- 



sentiment. and we may 
n or over ae geographers 
I gltlmately takt full use 
of this opportunity of ob¬ 
taining pnblic assistance 
ton Antarctic exploration 
Aa regards Capt Scott a 
ir local to establish two 
lases one in McMurdo 
Ho ind at the western end 
f Ross a great 1« barrier 
tl e other on hit g Ed 
wnrd VII I and at the 
eas ern end of the barrier 
th Get grai hi al 1 rnat 
suggests that it la quite 
likely that tl attempt to 
ea h the So th Pole will 
main, be made 1 y the 
route opened up by Capt 
S tt and Mr Shackleton 
rora tin western end of 
tie ban I r It la stated 


posed Antarctic Rxpedl 
tlon coupled with an Indi¬ 
cation of the oflMal geo¬ 
graphical attitude 



1910 xxpssmov will livu apnea tub ship has i anjuki ihkm 
THB AHTABCTIO OONriSBST 

: ta tbs does district not t»r from thnwtuuf whoro the“l tt» Nora” U« H t Intm a 

- * p n as t Snal rthrtirl ns of h h t “ 

• sn. on th A Urc 


Sew «d when th 


that it will entirely de¬ 
pend on Uruimatanoes 
which of the two bases la 
used aa the headquarters 






































j turn 18 , mot 


4 SCIENTIFIC AME^CAN SUPPLEMENT No. 1798. 


of the multi forot of the ixjiedltlon Should a favor 
»hlf spot bt found In King Hdwaid VII Land the 
great' i lone may be landed there, and the leaser foree 
It Intrust.d with the work of carrying out the Import 
unt station observations to be made In McMurelo Sound 
and the rollPttlon of further details about the geo- 
Kiaiililtal and geologieal features of tht region 

I he Ten a Nova la the largest and the strongest 
of tin old Scottish whalers Built at Dundee In 1K84 
she Is 1X7 ft* t In length and II ij feet In btam that Is 
1 f > feet longer but J'/_ feet n trrowt r than the Ilta- 
(overy She Is tonsldirtd tin last ship tvir 
launehtd for the Orttnland whnh trad* and has al 
ways 1 m rn a most piotltable punHiwsInn to lit r owners 
Of late yiarn eons, quint on winu tin lint In thi whal 
lug huslntas sin has Ixtn ottuphd In sesl hunting In 
the northern waters Balling from St Johns N F 


The lirra Nova however, has not confined herself 
to the humdrum of trading In 1D03 shi was pur 
thased by thi Admiralty as iclitf ship for the Dlaeov 
cry hxpe tilt Ion and after being ronslderably strength 
entd duly msde her appiaranto In the Ross Boa as 
i Jit Voyage of tht Discovery relate* The year 
lhOli saw Inr In the servhe of the North Polar Ex 
peditloti on a visit to hraur Josef land Thus she 
bus ranged fiom thi gnat he barrier In lhe south to 
thi north imlar pack from extreme to ixtreme of the 
navlgabb wafer* ot thi glolx The sire and strength 
of tin ship make hir i fitting rweptailo for the ex 
tmslve equipment whit It It la nxesaary sht should 
<arry for the full Ruecens of the plsns of the expedl 
tton II Is fertulnly most gratifying to think that thi 
<xpidifinn will sail In a ship which la both British 
built and British owned 


Thi Terra Nova’ la a great deal larger than the 
Nimrod The Increased alas la necessary for the 
more extensive plant of the expedition, for It la held 
that Sir Ernest Bhackteton s farthest south can only 
be surpassed by taking more men and more equipment 
burihir. It Is to be remembeted that the programme 
of the expedition Includes two bases for the purpoae 
of w (entitle work and geographical exploration and 
of eourao this also necessitates a large veaael The 
Terra Nova la of the ordinary whaler type She la 
a sailing ship with auxiliary steam power Moot of 
these ships are comparatively poor sailer*, but In 
making long passages with a fair wind the sails are 
of eourae an enormous advantage and In going to the 
aouth they arc a great aid In saving eoal The rootnl 
ucaa of the Terra Nova will be much appreciated by 
both officers and men of the expedition 


SCIENCE AND THE HUMANITIES.* 

THE VALUE OF GENERAL CULTURE TO SCIENTIFIC INQUIRY. 


BY PROF. ALBERT G. KELLER. 


Nut so many yai* ago In his famous book on 
education H< rlM rt hpumi put luth n powiiful |>ba 
tor lh< study of mlnin At that tint. In I ngland at 
hast M(lini) stood in m*d nr so admit nml ioiiumI 
ling an orivexale fm (lassh Ism was dominant In tin 
i durational lit Id and had to kin on tin arregeuit 
aBsuranu of thi nn« halfing* d Hut Bpi no r s gaunth t 
till with no uncertain huuihI hi madi about all tlun 
was to maki out of u etiong point Ion Th* viroi of 
tils asHault Is still bonn wltuiss to In ititain qu liters 
by n Biarulv waning • xhbjm rutloii with tin isaiy on 
education and Hit authui of It 

Nowadays liuwivu iiu urivemey of Hint kind lh 
not called fur an icnpfrtb Us hriif for si linn Jhr 
tMiok on tdiu at Ion is now for I hi most pait of no 
mori than historic value koi the vny watihwoid 
of out ug' Is sel'W It Is tin fashion to piofiss wlin 
tllli mi thud wliati 11 r om nmv h rioliu, Historians 
isisr almiit In their i nthuslaRin ovu sci'iitlfic 
mithod In history and iven wish to tall history a 
mb mi Lven Hit phlloHoph'iH piotes* to analvre 
Huintlfii nutlmil uml tin me ot tin mlmtllh Imagtna 
tlon aa n< w phi nom na i apabli of Im mg ri solved Into 
Ill'll psythlial ill mints and put togi th< r again li 
fun astonished and tiouhlid • yi s Ituly achnu has 
Ik < li vlitorlous all hIoiik th( line 

In th< Ian of this happy vogm of what whs onn 
despiw d and njieleel hv a fornu i m aeration 1 do 
not piopose to sav that It Is alsiul tlmo for thi pindu 
lum to swing the oth( i way I III* p iiduliim llgnri 
la oni of thoa< ora< ulnr till lomplinnt and lit x 
piissllilv exasperating rmlaphois employed hv jMoph 
who tumgtni (hat Ihev an saving sonnthing wh n 
they an actually dinning Into our • us with damn&lili 
Herat Ion Two and two are rout' Two and two are 
four' Hut 1 do wish to rimlnd fellow sdenlfHls of 
I hi Inevitable nc we of thr humnnlllis and of humanity 
to assert not only that am live* may be mildud by 
the pursuit of < ulturi Incite else forms not only to «x 
priHS my Is lief that our d'stlniiH must Is tnipover 
lulled by th« remim latlon of all llrnw save out liut 
also to Insist upon tht moti «onir»te loutditlon that 
our h|m till sehnlifii work is lioiind to stiff*r as a 
■ nns«quime of thi mgltd ot that for withh tin 
humnnltli s stand 

Him. (lie mans work must always he a function 
of tin man It la essintlil for th« best work that thi 
man (dialI r< fim hi* mind In nil w tys posslhle to him 
Ih Ion hi ha* tin utsui mu to attempt to glvi of Hh 
liriHluds to ollir puiplt Rihneimut ot mind and 
rt Dm im nt of ilmrait'i nmnovir an not so nadily 
illsamo* 1 Hid as w> havi somdlmis bun Klein to 
tinihiatand Tlitr is sotm thing In thi nature of 
tinth that dn«t nut brook thi timsltgailn* hand of 
tin (ommon ihurl Th< narrow mind'd mtunly Nad 
x( l< lit 1st Is eoni|s>tent isrhaps lor the coarser tasks 
ni the truth scan her hut hlH rnlud and heart are not 
o|hii to thou* tmpalpabli Inline news which play so slg 
nlfltant a imrt In enabling the scientist to correlate 
his work with human lit. to throw It Into line with 
inamli forces rather than to have It In Isolation as a 
IMsir slcl« issue soon nnt* dated and passed by It in 
Hive r possible to pridut from lust what Boune that 
inspliatlon as we <ull It will come that suddenly 
appearing perspective which clartfle* thi vistas ot the 
obseun and humdrum and affords a new orientation 
And yet it Is the giandcs* Ideal of the scientist to 
r celee at some rare time some pregnant hint which 
shall transform the laboriously gathered baser metals 
of hts dogged uninspired research Into the gold of a 
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compuhenRlve synthesis l/*t him therefore perfect 
Ins imptlvlty fot his works sake If lor no other, 
hi him beennic and icmaln Hensltlvo In the moat dill 
iat< s'nwi all\e to the subller auggeBtlona whhh 
dng In th< lar of tho iu tural monotone but whose 
c|ualltv lb outstrip Hit limit'd range ot Ills perception 

Hut—to leave Hi. less tangible and what may seem 
to sciiik k bt the wntimentdl asiietts of the case be 
foie us—th< wed of the humanities Is a wry actual 
(in to uuy sc t< lit let who c ssays *• If rxprt salon The 
lialnlng or no atlintisl mu be tonsldirid as tiuly 
adequate until hi It, abl to convey UIb ldia In some 
tllng In ttei thin tin amorphous grunts of the tavc 
man or (he conventional tounulo* of hit. peculiar jai 
gon W» hav« bt rn prone to beat with th< forehead 
l«tore the (tirmnng but It Is evtdeme of tht un-uring 
of liiatlonal i'liilitsm that at Iasi timorous and other 
inmiuiirs ure to bt caught floating down flu bin re 
ti tht «ff"t Hint alt*t all Home fault can be found 
with the T'ulonh styk One great and downright 
stliolni ha* waitud Bonn or ug that w« must always 
tianslate a poitcntous mynterioubbounding Lerman 
sentinel* into hngllah before one Ilia down 
liack of its nory involutions nnd lets It back 
him in mrttr to s«e whether It really means a 
a ft* t all Thi O* rniHn language Oils man 
eav lends itsdf easily to iiathos 

Amu Han eelrntllh publication Is oiieu 1 
to muth less of this sort ot irltliism 
out Bays but tilth tor U whin he admits this 
a long way from flu normal American ee lentlfle 
dudloti up to that of a Huxley—for Huxley a nuajj 
me real litiiatme but nr* s* Idem ha'lmarkrd a*much 
by being served up In coupes on Kngllsh literature 
Our hi lentlfle writing Is full of mannerisms, It Is 
nrten entirely barren of eholte in expression, of light 
mss of toueli and of grata In gintral It la fiobly 
Imltatlw of uninspired tnodota BomeMme In thp 
gladal age thi pilmltlw mien tint coined all the little 
stock of |Ht scientific cxpriaiflons while thi primitive 
politician was tint pointing with pildt or viewing 
with alarm and both mlintlats and politicians hand 
on the now somewhat debase d c urrnncy with < heerful 
pedantry and naive tiust One gets as weary of thin 
stereotyped and slavish nr slothful unorlglnallty as 
tu does or thi Incssant rustic Jibe or r'oHoqulHlInni 
A certain administrator Is reported to have struck th« 
swan mark on all his goose by reporting them to lie 
me n of fierce mind but people got to Baying that 
whatever thi mints! qualities of thise prodigies the 
experience of bitng told about them was fierce 
enough for anybody 

What the ndentlst needs, In hln writing at least Is 
to havt some style about him -If he la going to do 
himself Justice that Is and appnar to those of hls col 
league* who have taato as an anticipated pleasure 
rather than as a noectsary bore And certainly, If a 
scientist Is to attempt in any degree to popularlre 
science, he must git some sort of personality and finish 
into hla presentations No man, not even a Lincoln, 
picked Ms style oul of thin air, one gets that sort of 
thing If we are to believe biographies and autobl 
ographles out of the much association with the great 
masters of the humanities 

I have mentioned the popularisation of science 
lo some scientists 1 am awars, this function seems 
to be an unworthy one So It mat be—and danger 
ous too, to the populaiiser’s career—If It means 
writing or lecturing to suit the taste of many a 
popular magaslne or sensation-seeking audience, but 
It Is not unworthy when the essay or the lecture Is 



ol the Tyndall stamp Ixmg centuries ago, a con 
(ilted but really gifted Roman dee Jared that It was s 
thing to bo ashamed of If one had so submerged him 
rn ir In study as to bt unablt to be ar forth any 
Iruil or hls labors to the common store 11 la Indeed 
put of the humanlths to be willing to share with 
the knowledge seeking public what portion of ones 
lutillertiiRl acquisition they ean apprehend Tho pub 
Ih Is no longer content with the old style clerical 
harangue—science In its popularisation has helped 
Hdurt that muih or advance at I he least Referring 
to Ibis obsolescent style of popular dlmnum Ualton 
has Bind The religious Instructor In every e reed Is 
< m who makes It hls profession to saturate his pupils 
with prejudice Those days aro over silence Is now 
the mode, and It Is the business of the scientist to 
saturate the Urgent possible portion of the public with 
a leaning In favor of whal h<e regards as true think 
lng these aie no day* and this Is no country for 
scientific MotUa* Practising through lone vigils tho 
art of the uninformed or 

bo pure to adopt 
sand la pure 
[must come a test 
hiifeatiities 
^oeir acquaintance 
minds The 
rts assistants and 
ne e must 
|rt institution hla 
am scarcely com 
i relation between the dine tor* 
of labor and those directed, but certainly the throes 
In which sections of our country groan from time to 
time Indicate the need of men of large sympathies 
and of tart, as well as of trained Judgment In places 
of power throughout the Industrial ayatam Speak 
lng howevpr of the tiarhor, and In particular of hls 
re 1st tons to those duties which are Imposed upon him 
bj the logic of tho tuition fee and of the endowment 
of instruction it has always seemed to me that It Is 
the essentially narrow minded man who despise* or 
afiects to despise these obligation* Especially does 
it seem, If he to young, that hls sense of the values 
of things must be perverted or atrophied—that he to 
a morbid character too little in sympathy with the 
world of men—If he can allow himself in be drawn 
off into endless acquiring to the virtual neglect of 
imparting Human relations keep the mind healthy 
and the feet upon the earth, and nothing cap be 
more truly contributory to the Integrity of ones ad 
herence to trutb-aeeking than to that essential 
honesty of mind and character which will not brook 
the thought of evasion of duty Both the college and 
the scientific school have numbered great scientists 
among their moat loyal and aelf-eacrlfiering adminis¬ 
trator* and their moat patient and conscientious 
to*i her* Willard CHbba, to name one of the greatest 
of Yale scientists, met. It la true, relatively few 
student* and perhaps no undergrad nates, during the 
last years of Ms life, bat he was the most pumllloas 
of men in as*timing his share In the college adminis¬ 
tration—In that dealing with student woe# and that 
guiding of student dasttntoa, which It baa become, to 
some measure, the fashion to d ecry as subversive of. 
or deadening to aehotnnhlp That sort of work 
never operated to deaden the mind of a Whitney, a 
Penfield or a Sumner There is scarcely any activity 
connected with research which la so w hole s ome to 
Its results aton* the Una of aelf-cometlon, as to the 
process of Imparting to the has advanesd. 
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■vaa tlie ease of DenrlB rapports this contention 
Owing to hts dutmte Invalid Ism, Darwin became in 
■xany respects « Tlrtosl recluse But he maintained 
a scientific correspondence with all sorts and ton 
dlttons of men—not seldom replying at length to ferv 
cut communications from youths half again more 
scalous than baked—a literary relationship of whka 
Weismann writes ‘ The number of people with 
whom ho carried on a scientific correspondent e is 
simply satonnding He received many loiters says 
bis son, from foolish, unscrupulous people and all of 
these received replies Darwin entered largely Into 
the Simple life of the village where he lived serving 
as treasurer of a Friendly Club for thirty years and 
even acting as county magistrate One tan easily In 
fer that he could not have viewed hla relations to a 
■ ul lego, or even backward students with Indifference 

Ibo reason why the mind dt voted to science needs 
these humanities is bmause ont sided development 
means deformity Darwin la Horn* times itted as a ease 
lu point In a famous passage of his autobiography 
he deplorea the fait that poetry art and mush have 
leased to gain the response from bis mind and heart 
that they had once evoked 

My mind, be says seems to have become a kind 
of machine for grinding general laws out of largo col 
Pi lions of facta but why this should have caused 
the atrophy of that part of the brain aloiu on which 
the higher tastes depend 1 <annot conceive A man 
with a mind more highly organic* d or better constl 
tutod than mine would not 1 suppose have thus 
suffered and if I had to live my life again 1 would 
have made a rule to read some poetry and listen to 
some inualc at least once every week for p rliaps the 
parts of my brain now atrophied would thus have 
been kept active through use The loss of these tastes 
is a loss of happiness and nny possibly be Injurious 
to the Intellect and more probably to the moral 
character by enfeebling ihe emotional part of our 
nature 

Thus, at the end of his life, thi greatest scientific 
figure of modern times alts It with chai act eristic self 
depredation laid down tin principle that the great 
eat scientist must take account of the emotional tar 
tor- must be an all around man Dai win at 1> ast 
saw the woith of whut he thought hi had himself 
sacrificed and here It may lx recalled Spencer fell 
short of Darwin, precisely along those lines whore 


Darwin thought he himself had fallen short of self 
realisation The relationship between science aud 
the humanities is not ouo of opposition but a tample 
mentary n latlonshtp i athor of mutual rcdnforc o 
meat one of the things most sure to awaken dls 
trust of the scholar or author Is the conviction often 
an Intuitive cm, that he does not Be* life whole This 
Is why the specialist has so often cut but a sony 
figure In the estimation of hlR fellow men why the 
scientist has been regarded as a coldblooded funk 
and Hu humanist as a gushing impractical dll 
ctianti ihi humanities have olten needed an In 
Jcetlon of that brand of science which Huxley dc 
scribes as organized common sense and science has 
needed hnmanixation and will always mu' It lu 
long as the. human mind 1s not Intellect alone 
This admixture of the humanltlc h mind < ome * arly 
Moat of us who an not specialists In the humanltlc a 
havo done the bulk or our readings In lltpratuic and 
have made our ventures Into art and rnuab dining 
college days or shortlj thereaftc c Once Involved In 
the sweep of competition or In the loutlm if a 
specialty time and energy haw not been left over 
for oxtmBlvo forays outside the chosen 11 Id Ibis 
Is one of the reasons why one tdiould deplore pie 
mature speciallsatlou I firmly believe that no one 
should allow himself to Rot past Ills doctors degree 
or what may correspond to that stage without ini 
marking himself for a time In a discipline which II 
lu Is to be* a scientist Is calculated io appeal to thoac 
of hla faculties which seem unlikely to enter largely 
and directly Into his catcer They wilt so elitei for 
us 1 havt tried to Intimate the most w' ilesmm 
mental product Is see mid by a s|M*l<a of unssfirtU 
Uutlon between the mental taeulths Ihe love at u 
scientist for the humanities—ol all kinds may at 
the humblest attain toi him a relaxation and relieve 
the tension that Is always appioachlng the breaking 
point or It may determine In lait, m asurc the 
mood In which he approaches his labors or t mav 
eontilbute to secure that perspective which refill Its 
in a non distorted Rppre hemslon of values and If It 
can do nothing rise it Is sure to aid one In Impart 
Inc what he finds out The symmetry of the woik 
Is a function of the symmetry of the mind behind It 
It is at this season of the year that one restlessly 
looks forward to the completion of another lap In 
the ran lor an erudition and woudois what will be 


the most satlsfactoiv way of spending the rew months 
of swiftly appmai hlug vacation Bonce few Indeed 
are so fortunate as to have most alluring opportunt 
ties of tripa abioad oi some otlm definite* plans 
which aaaure I be in of both a happy and profitably 
spent vacation On tli othei hand aw turayed that 
large hulk of the unduginduales whose plana are 
still uuc lystalllscd and wlusc desires even have as 
yet found nothing definite tc focuR upon fo this 
laign majority wc address oms Ives 

Most \ lie men know in a liazj w cy that there Is 
a place called Northfield whci tin > M < A con 
tlngent of the college Is apt to assemble after the 
close of the spring tcnn hew believe that It la a 
fit place Tor the live and cnngctlc who buve nol the 
weight of wicked man upon their shoulder* To the lu 
lliatcd howcvri Noithfleld means fai more than a 
place of solemnity fot tilt extremely religious Those 
who have been fortunate enough to enjoy the pleas 
iiich or (omincleRhtp and healthy contact with mm ot 
their own kind those who have lived Toi a week or 
ten days in that Inchaerlhabh utniosphcie of clean 
thought and vlgoinna outelooi life found at Ninth 
field know 4hat at no othei piece can the ahoit bo 
ginning pe rlod of their vacation be spent more pioflt 
ably or more cnjoyably 

It Is a gieat gathering of college men In which are 
ft nnd ropiesentatives from nearly every laigt action! 
and colic go In eaate rn 1 ntti d Stale s and l anadn 
Yah Is usually the heal represented Institution at the 
conference Yearly one hundred and thlity or forty 
1 ale men attend He grot ably Shelf men In general 
have not In previous years availed tlu rase Ives ot the 
opportunity of going to NurthUe Id 

The life at the eonleieme lb varlecl Prominent 
H|MBkers may be heard dally and the Ideas cxpiiHRtd 
by them hear the attention of all si i Ions mlmleil me it 
Combined with Ibis spllttual side of the life is Ihe 
great dlvpiHity of outelooi amusement There are 
good tennis courts 1 he swimming Is exe < lie lit Base 
ball games ate played eveiy nfteinonn A tinek meet 
and a grand celebration and bonfite are events which 
make the life anv thing blit monotonous 

To those inin who liavi not yet plunn il Auvthlng 
for the period between Juno »llh Hnd July rel we can 
recommend no more desltable a place to visit Ilian 
Nortliflild II lb a distinctively Anprltan Institution 
worthy of yom i<cognition 


E U II*; C S AND MENDELISM. 

WAVING THE HUMAN RACE. 


Am haa been heard of s 
' "v 'Mfchiiiiailon of those wls 


Aston* h “ •"«. *«« ard of stlrplculture and the phy.i, al 

full well says Uw 'Wl l BW l* 1 iltotiiliiailon of thoac wishing to lie man led Mas been 

overcrowded urged So tar as the doctrines of Mend 1 

wot Id the e ondltltwWSHralwWrato rateeptfble of and his dlsnplea me concerned le s Interest uppiars 

great Improvement from every* point of view This to have been taken In these In Ameriea However 

statement Indeed puts the eue mildly for In the In Uurope nnd perhaps particularly in Ureat Hilt 

largest e Hie a the state In which the very poor live nln the followers of Mendel have 1 m en stienuoiibly 


not ihe Del vane e on these truths made l>v hla disc I 
pies has up to the pres nt s »lv d Ihe problem Men 
del discovered mm ve lolls facts by his experiments 111 
Hower eultiiie notably In pe a f illll/atlon and Ills 
lollowiih have gieatly Improved on hla expelllneiib 
In lowl nnd nbhlt breeding Hut the icsult of ex 
lirtinenis thus far do not niilhnrl/c the alatcmeiit 


Is a direct and constant numare to the nation and to Insistent that In the adoption of these teachings rests tin 


the white race generally Too many Individuals are 
born nowadavs who are handicapped from the outset 
by physical and mental disabilities due to poverty 
heredtty that Is if heredity plays an Important part 
In the physical and mental make up to environment 
and lo an upbringing which render them unfit to wago 
successfully the battle of life Such persons are a 
dettiment to the nation to whirh they belong and tho 
most disquieting feature of the situation Is that they 
ine reaae at a far more rapid rate than tho be tte r thus 
of cltirens This brings about the tendency not 
merely to further degeneration in Itself sufficiently 
alarming, but what la even more alarming a detcrlor 
atlon of the general average Thus certain countries 
of Kurope are facod with these disturbing faeta that 
not only la tho population of their towns degenerating 
hut the race as a whole. Is deteriorating in body and 
mind The nations whose inhabitants are ehletly In 
towns are In the worst position, but even In America 
affairs in this respect do not give cause for unralxed 
satisfaction In a few words. It may be stated ms an 
undoubted fact that in all parts of the civilised world 
the least desirable part of the population from a phy¬ 
sical and mental standpoint la producing more nu¬ 
merous progeny and It would seam that unless means 
css be devised to stay this flood of the unfit, in the 
eonrse ol time the entire race must descend to a 
lower level as retards physical and mental qualities 
Men of light and learning everywhere recognhw the 
gravity of the position, and various measures have 
toe* suggested, some of which have been In part 
adopted, to keep the race at a high standard 
Of lata the aid of eugenics and more recently still 
that of MeodsUam has been invoked In this direction, 
and by some sathnslaatt It to declared that In the 
pnmttoa *t thews toaorja* toe solution of the problem 
Jtos* Hi Ull* daring recent pears, s great 


the salvation or rather the physical and mental re 
generation of tho iaee A fpw far seeing lecrsonH fiav 
attempted to stem this tide of enthusiasm and to In 
citrate the exact Btuti of the case Among (hew* is 
Dr Square Bprlggi the* editor ot ihe laurel who in 
the (ontemporary Kuvtew for November Itqi sub 
Jects the matter to c lose scrutiny and throws the clear 
searehllght of inmraou sense upon the points at 1hhu< 
tn th« first Instance he very appositely draws attui 
tlon to the fait that the problems of heredity are 
not yet BOlveel so as to be able to lay down any hard 
and fast diets to inherit*tl predisposition to disease 
At a debate on hindity from the standpoint of dls 
case held by the nrltlsh Itnya) Society of Medhino 
In 1408 It was shown that certain obstui* and rare 
nervous diseases were hereditary and that organic 
epilopsy might be Inherited With regard to earner 
some of th« most prominent authorltljs deny that 
this disease ran be proved to be hereditary while 
several of the recent workcis on tuberculosis believe 
that the condition la In no wise Inherited and a 
well known British authority confessed himself ns 
skeptical of even a predisposition to tuberculosis be 
lng inherited Of course the obvious degenerates 
drunkards Imbeciles and those profoundly tainted 
with Mood poisoning should be debarred. If possible 
from propagating their kind but outside this ilass 
who In the present position of knowledge regarding 
the laws of heredity, Is to say which couple Is fit 
to mate and which fa unfitT 
The followers of Mendel assert that In the teaeh 
Inga of the remarkable Abbot of Bnlnn Is to be found 
the solution of the fundamental riddle* of heredity 
ud if this be so there la reason to believe that the 
question of suitable marriages may be successfully 
attacked by them tf must be borne In mind though 
that neither the truths laid bare by Mendel himself 


way although they may |Mjlnt to a pcssiblllty In 
that dimtloix Indeed even in flower culture it Is 
not known except by Individual expi rtineni what 
qualities will respond tn the Mmdrilan notation aud 
win the i such will 1 m dominant or rcireslve In aitlon 
Ihe possibility of avoiding the- transmission in o i 
lain plants or rertaln qualities has been demonstrated 
by avoiding certain alliances and ir nny praethnl 
rules as to (lie transmission of disease ean be* given 
lo medical men by the Mcndellsis n great atop in 
ml vanes will have be*cn made in ugHrd to Ihe position 
or Mcndcllsm In eugenics Now avoiding lo Blr 
William dower* with respect to disc am the Mend* 
Han theory appears to be borne out tn ihi transinls 
slon only of pseiidohyperlrophie paralysis The Men 
dtlian theory haa Infinite possibilities In regard to 
the betterment physically and mentally of the human 
race but aB yet these are hut possibilities On tbc 
whole Spilgge Is far rrom being convinced of the 
value of the medical certlfl ale before marriage os 
one of tho chief planks or lbs eugenle platfoim until 
the Mcndellans have supplied the medical profession 
with morn accurate knowledge) or the workings or 
heredity upon ableII to bass their decisions 
It Is the desire and object of medical and aelentlfii 
men to Improve Ihe breed of human hclngH bul on 
the other hand It Is not the intention uf them men 
to load the ignorant astray as to the chances or no 
doing A little learning to a dangerous tiling and 
It is those who know little who an generally moat 
certain concerning partially known scientific truths 
This Is the cmci with respect to erogenic a and Mendel 
Ism The learned biologist may hoi* and Imagine 
that the moat sanguine expectations of the Mendellsta 
may to realised, but the dabbler In set me Is positive 
they will be and talks as ir they were already re 
altsed 
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THE QUALITY OF LIGHT. 

ARTIFICIAL LIGHT VERSUS DAYLIGHT. 

BY PAUL F. BAUDER. 


Wuat Is the relative value of the light given hr 
artlfltlal lllu mlnants as an artlfUlal duplicate of day 
light? 8m h a broad use of the term daylight has lod 
to muih dliMUMlon b< tween the advocatm of each 
artificial light source It Is the purpose of th< author 
to submit results of somi Investigations upon which 
an estimate tan be formed os to the lomparatlve 
merits of each of the mori common tommerclal lllu 
mlnants 

At bi»l daylight Is a great vailabh but nevertbe- 



IVES COLORIMETER. 

less it has genoially been the light to which artificial 
sources have been referred It is apparent that this 
light must have << rtain fundamental ohara« terlstlcs 
v,hl(h make It a standard A standard of lllumlna 
tlon must howtier havi lerlaln nqulrimeiils tbi 
most Important of whhh Is constanty There are so 
many varying conditions which afTect the light from 
the nun that no dcflnlto standardization of average 
daylight haa btiu universally agreed upon by lnvestl 
gators Those qualities for a standard unit of lllu 
mlnatlon which mark the sun as the Ideal lllumlnant 
for the majority of conditions may be classified under 
tho following headings 
Intensity 
Color value 
Direction of rays 
Ability to uveal detail 
Adaptability 

These five qualities will bo dise n— ed separately 


IJfTFNHITY or DAYHUHT II MJMIJf AT10V 

Referring to the first of the five qualities we will 
consider the Intensity of daylight Illumination 

The sun is brightest at noon 1 e the sun Is at lta 
maximum Intensity when there Is the smallest chance 
for Its direct days to enter the eye and injuro the 
retina The eye of man Is naturally protected by the 
projection of tha foie head from the high intensity of 
the sun s light during the larger portion of the day 
At sunrise and suDsot however the rays of light of 
maximum intensity como In a hortsontal direction 
and are therefore more liable to Injure the delicate 
Intel lor of the eye Tho usual presence of mist or 
fog and the greater absorption due to an addtllooal 
depth or atmosphere at the horizon decrease the brill 
lancy and give to the light a diffusion and color tone, 
which cause no Injurious effect upon the eye AJ 
though the principle of a light source varying to meet 
natural conditions cannot bu applied to artificial lllu 
mlnants that of placing the light source above the 
range of vision so that the natural construction of 
the eye may be utilised Is Immediately appreciated 

Tho diffusion and reflection obtained In artificially- 
lighted rooms ari far different from the effects oh 
talncd with sunlight or daylight The height or In 
tcrlors limits man in employing to the best advantage 
the print lplo of diffusion In planning artificial Ulu 
mlnatlon 

Actual sunlight which has been referred to is a 
quantity unknown upon tbu earth The source of sun 
light Is distant from the surface It illuminates by 
more than elevi n thousand times the diameter of this 
surface During the greater portion of the day about 
fifteen or twenty per eent of the total light rocelvod 
from the sun is diffused daylight scattered from finely 
divided particles suspended In the intervening space 
between sun and earth If this atmospheric condition 
were not present the sky would he dark and spaces 
to which tho light rays were not directly admitted 
would likewise bo dark 

The eye will adapt Itself to groat changes In 
Intensity of daylight A similar relative perten 
change In brlghtncsa of artificial light sources 
used would however be prohibitive On accoiln 
the fact that the variation In Intensity haa b 
slight offoct ui>on the ease with which the 
person can work under natural light thei 
some e harae teristle of daylight which under 
conditions will prodme a mueh more marked 
npon the human eye than that previously : 

This fact la shown In many Industries whan tha 
light uaed must be uniform In color value If not in 
Intensity 


Light la radiant energy which In the form of waves 
of different lengths affects the nerves composing the 
retina of the oye These waves express themselves 
as different colors Average daylight or so-called sun 
light is a clearer and whiter light than that from any 
artificial lighting source thus far perfected. When 
allowed to fall upon a prism however it ia immedi¬ 
ately seen that this white light la composed of seven 




( H VRT FOR ILLUSTRATING VISUAL At U1TY 
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visible and easily distinguished colors namely red 
orange yellow green, blue, indigo and violet In vary 
lng proportions These colors are the seven funds 
mental or visible spectral colors which form a part of 
radiation 
alght only 
the red and 


of the radl 
to their wave 
lly be shown 
me in 
rtloned as to 

color would occur between the limits of red and blue 
and therefore would bu visible 
Daylight la com posed of varying proportions of the 
seven visible colors The greatest variation in the 
quality of daylight may he attributed to the varying 
percentages of these fundamental colors A certain 
relationship in all kinds of daylight exists between 
the different colors which when combined form it 
A proportion remaining practically tho same under 
most mnditions is that the amount of blue light in 
nature is maximum while the red is minimum Such 
a proportion of tho fundamental colors can be like¬ 
wise noted In all growths In which the rsda are pro¬ 
duced to a Isas degree while the blues and violets 
are always apparent Other primary colors compos¬ 
ing daylight vary in amount between the two limits 
A similar statement la truo for all forms of light 
radiation whether natural or artificial, In the latter, 
however there does not exist the seme proportion of 
fundamental colors as In any form of daylight-. 

The following table gives the Nichols results for 
per eent of color In daylight It expresses in percent¬ 
ages the results of measurements of daylight by Prof 
Edward L Nichols, as given In the Transactions of 
the Illuminating Engineering Society for 1tar, IfiOlt 
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oolon, tuuasir, tsd, green, ana bio* In laboratory 
prMtMfi m tr*U M cetmoerclaily by the proem of 
triahtomatte photography. It 1* shown that color 
•bade* and tone* con be correctty reproduced by tbe 
proper combination of the** three Instead of tbe wren 
colors This principle ha* been embodied in an In 
strnnwnt Invented by Mr F E Ives and called tbe 
Iren colorimeter It la an Instrument which fives 
oorract percentages of tbe three primary colon com 
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PER CENT OF RID I4RKEN AVI) BtUK IN 
VARIOUS ARTIFICIAL ILI UMINANT8 
AND IN DAYLH4HT 

bayllShttakenMMw Icud wlaiwrai by Isuc lluo 

poeinf the Ufht from any of the present incandescent 
light eoun.ee In thin apparatus the throe primary 
colon of light are combined by a so called color mix 
ing doviee and allowec 
In the Instrument th 
by tho eource under t 
By regulating the p 
Dr H B Ives of tbe 
rated the color of 
made accurate determ 
proportions of tbe 
from many artificial 
in a paper presented 
Ing Society Several 
wise made moss 
of blue light 
in excess of that 
As previously 
colors of light 
a standard for 
obtain How varl 
readily appreciated if ofei 
as seen In the light of n north window with the same 
colon as Been at a west window in the light of the 
late afternoon sun Vat only do the natural condi 
tlons of the atmosphere produce such great changes 
in the color value of light but It must be recognised 
also that certain conditions affect this quality as much 
or more than atmospheric changes The (anew of 
variation in the color of dnylight entering any space 
may be tabulated as follows 


1 Clear blue sky sufficient direct as well e 

2 Cloudy sky harmonious shading from 

1 Overcast sky out a marked change from 

4 Natural conditions due to rain or may be considered by nor 

snow It appears that a person 

fi Natural conditions due to dust or diffused sunlight caused I 
now light 

5 Artificial conditions due to smoki On days when therp Is 

or chemical vapors 


sufficient direct as well as diffused light to malMLfi 
harmonious shading from high light to shadows N*Rh- 
out a marked change from one to the other Shadows 
may be considered by some as unimportant because 
It appears that a person cau see almost as well in 
diffused sunlight caused ty clouds as in direct aun 
light 

On days when therp Is n > direct sunlight there Is 


1 Condition and color of surface of 
ground 

Causes i, Trees shrubbery or gardens in 
involving proximity 

the 1 Walls of adjacent buildings 

surroundings 4 Character of windows or openings 
for the admission of light 
The color quality of light which enters any given 
Bpace may vary In any of the thru fundamental col 
ors composing It as much as twenty o thirty per cent 
according to changeable conditions of atmosphere and 
surroundings For this retson It can readily be un 
derstood that a standard of daylight has not yet bo»n 
obtained with which artificial Ulumlnants may satis 
fac toi ily be ompared 

Tho variations which have been mentioned allow 
of enough changes to take plai to make daylight of 
different qualities unserviceable f< r somi doses of 
lnt rlor work Then arc nlatlv ly few art studios 
and bhops wta re articles of a delicate color value an 
sold In which It la possible to nrnki a proper lomparl 
son of color on all occasions This Ib dm to th many 
varying conditions nffidlng the quality of daylight 
which enUrs 

It is apparent that more iunsldt lotion should h 
glvin to this characteristic of daylight when it Is 
eompaetd with nrtifle!al Illumination Not only should 
this condition Ik taken Into ac ount In act galleries 
and other local Ions when tho color of dec orations 
plays an lm|Hirtant pait In making the Halos hut It 
shonld also be considered In home Interiors offices 
and other pities wt re the cclor plays an Important 
part In tho harmonious apptaiance of surroundings 
hor instance a man living in a city Is much Inter 
csted In th» color whl h a neighbor pilnts his houae 
as It grcatlv affects th light received through his sld 
windows Decorative efficts ar gtcatiy vart d by th* 
condition of the color of tho surrounding buildings 
etc to such an ext*nl that when th* suns light Is r« 
fleeted from a light ulotid surf are such as a snow 
covered ground or a white wall of a building a fiat 
indistinct appearance Is given to Interior off* ts With 
an exterior ground aurfa o of a soft color ton* from 
^wljloh tho light is i* fie.* tod to an interior th* quality 
of light reflect cl produces a *oloi «ff«ct which greatly 
Improves the Interior appearance 

disk nov or bats or iicnn 
The directional relation of natural light plays a 
very Important pail In tho general appearance of any 
surroundings Maximum daylight Is usually received 
in a piano approaching more nearly the vertical than 
the horlxontal causlnr Hhadows and high lights to ap 
pear In con cut proportion On the other band an cx 
tninoty flat effect would be caused by a light with 
almost complete diffusion caused in nature both by 
the presence of suspended dust (Ukrtlcles clouds and 
many reflections from surrounding objects A very 
similar effpet is produced when the difference between 
the lights and shades is too highly accentuated os In 
the case of objects Illuminated by a search light 
It Is geen from this that there is a necessity for 
directing light Into auch locations that there will be 



( lll\tS SHOWINtT PfR HNr or BID AND 
liRIIN 1 KJHi IN Tmi IOHJ 


c nslch ruble shadow but Ih l 1h a 1 ss sharp ton 
ttast between light and shad Ik cause of the gradual 
rhaiuct r of the ehang Were II not that shadows are 
always present th* work at th ir hltect would not ap¬ 
pear v* ry acltstl< paiticularly In ext rlor work In 
lnt*rlors th* num* rous windows a* ling as light sources 
euro complex Khadow iff**ta making th* problem or 
Illumination with the piop*r 1 report ion of light and 
shad* more dlffliult The adoption how*v*r of tho 
principle of taking exterior conditions Into account 
would no doubt hav a marked tff t Shadow de¬ 
pends uion direction of light If the lower or lea* 
Illuminated portion of an object as sec n In daylight 
were thrown Into the light and the upper or more 
llllimlnated portion In th dark the object would bo 
almost unre cognlsahl* INv ir the condition and It 
at once stands out In dc tall With peifect diffusion 
hbwever we have none of this light and shadow effect 
which makes an object plainly visible 
This qucBtlcn of having Un | roper direction of 
light In order to make objects v|sll>t invisible or of 
revealing ditall has a direct bearing cn the question of 
visual acuity The color value if light In making 
possible fine dlstlnc lions of d< tall plays a more or less 
Important part In the physiological effect ptodneed 
upon the eye It is found in daylight that a person 
doing work which requires a | roper consideration for 
line lines and ditall will not depend upon the direct 
light from th* sun but will In all cases seek a diffused 
Illumination This may bo obtained In a shadow or 
from a portion of the sky which Is not tho brightest 
In reading, a person will always prefer tho light ob¬ 
tained from a window, which la not rcoelving direct 
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rays or the sunlight unliss a shod. or curtain of some 
kind obstructs the dirt it lays and softens them lu 
Intensity and color value It Is trm that different 
eyes are afftited differently Souk riquire inert light 
nf one quality than othirs but In the majority of cases 
It must Im noted that light foi proper purposes of 
leading or Om distinction will bt within certain 
limits and must like wist be of a tirtulu quality and 
diffusion to allow the hast possible direct light to 
enter llic eyes of the obsener 

In Ui filing with tlu subject nf \lsuul acuity or power 
or ri viallng detail with lights of different color value 
the lire el of Iaigc light vailatloti must be considered 
Most eomnitiilul sources of light due to Blight causes 
\aiy so gieatly In their Individual ehararteristic color 
quality that It Is round ticecssary In order properly 
to designate the best light for given pm| obis to tuin 
to the primary colors and note which Is best 

Most people find themselves shuttsighted for the 
lii.li! from th blue and violet ends of the spectrum 
For the iMiwer of rtventing fine detail with an aeeom 

I niiying ihh f Mj,ht tlu bin mid green lights in 
to b pieferieel to the rid for short distances Tty 
looklug lhroui.li red gieen and blue glass at the 
chart this point cun lie easily observed Tht ml 
on tlu othu baud Is piefiried by the majoilty 
of pi Isons In it viallng details it a gnatir distant 
Keeping tills piinilili in mind It can readily be seen 
wliut m mistiisfactiny ffee t would Ih produced if i 
i el eu blue violet light were to be umd for general 
Illumination pm poses Du Inipoitnn i e quire mint fui 

II light Ih llieli to b utile to cllHtl!i|»ulhh eoloi latues 
fine ell tall te wlili the propn Intensity and dine 
tinn win the i It h daylight or urtiflcUl light The 
qiialltl s id efflehney ami stiudiliess or light pi iduc 
lion ipply moil dine tty to utlflclni sources of light 
llan to that til eleyltght The hi qemhll s tniy Ih 
gioupid he in ath the lu ailing nr adaptability luismutlt 
hh all light sheuild be readilv adaptable lu meet vail 
imih i espilu limits 

vim i van im c» i u ii r 

llu light final the huh was ptlintilly use d Tor put 
I use m of line ban lent lahoi white llu necessity of it 
ve lllng hue lie tall obtaining pioper eoloi quillty anil 
Inlensilv win not i«<|iiii.<t In such u gieat degree as 
the v an at (lie present lime 
Oil uiioiint of llu ii quite, mi nts which have been 
develop d III the ilogieHH if eivlll/iiHem daylight bus 
I ill d to Hiiswei leu (ill puipos h due to th fui I that 
e til voialliim must be puisued at ull times without 
d landing upon d vvtlgbt Fur this leason the udaptn 
Ulllt V eir all Slim IS of light Im hiding both natmnl 
mid aitltie lul iiniMt b glvi n 11 i|M r eoiislde ration 
On an mint of i quit e tin uts it liaH been necessary lo 
list pitsiiiulte glass and lo adopt au tnllnly new 
roust me Hon of bo I lei lug mid skylights lu older lo ust 
nntcirul daylight foi siuh claHh<s of effott as me gen 
i rally undertaken for inaneifaetuilug and Industilal 
pm poses II Is Hut thut mtillelal illuinlnants iniisl 
Is itdaptnl foi iiioii diverse purposes than daylight 
1 he v must likewise la dll it d In such a inmiunr bh 
t meet all Inti rloi iiqtiinin nts I taetlenlly all com 
ten re lal lllumlnuiits have be n d signed with this 
lb night In mind The Ideal light source on Hu other 


hand must have stith qualities of color and ability 
to reveal detail such intensity and direction of maxi 
mum lays as to make it capable in all conditions of 
stiviec to meet certain require mints depending on the 
luodltions suifounding the work for which they were 
lntendt d 

ABTtl IllAI II11 MIS V NTH 

Having discussed 1 he various ehunuteriatiiB of day 
light In comparison to artificial light relative to the 
previously me ntiom el eiualltles we will make a few 
dlreel tompai Isons The eharacterlslle qualities of 
day light wilt Ik compand with the similar qualities 
or thi following llluiutnants In an endeavor to deter 
mine fiom the standpoint of adaptability which la the 
best foi given conditions 

1 C arbon tie alt d Aliment lamp 

2 (arbon untie ntenl fllanie nt hemp 
t Gem metallized filament lamp 

4 Tantalum fllnnunt lamp 
' Tungsitii niamcut lamp 

6 Nemst lamp 

7 Inclosed are 

5 t prlght gas au 
*) loveited gas art 

The lit lit Aux of all these lainim Is vastly rtlfTir«nt 

I he bnlliancy of any or Hum Is so fai below that of 
the sun that the linpe stability of obtuining eomparl 
sons In Intensity between them and the suu Is readily 
appaunt 

111 lefeinng to Hu Intensity of the light sources In 
vestigiteel tlu advisability of plae Ing a light houko of 
high lutrlnsle billllaiuy n soffit lent height above the 
flooi level of any spnee In order to be tie tit by tht |Tln 
e(pits pictlously ootid re glutting llu sun is Holftvl 
deni An alt motive like wist possible Is to reduce 
the Intilnsic hrlllmucy of the houici by using glass 
wilt of | roper tie sign uod Intensity to ini ream the 
diffusion of light and to die nose its brilliancy Hy 
the ust ol this pilnclplt the mcossltv of resenting ell 
lire ly to height 111 oidti to protluie a sulAelenl diffu-t 
Ion of light Is e llintiiute d 

Tlu quibtlon of the eoloi value ttf glvm loinmtitlnl 
light suuiecs Is one which has tuusid more ellvirse 
opinions to Is raised than any othei quality of artl 
A lal lllunilimiilH All iiHAtlal light sources have a 
thaiat te rlstle quality of color which Ih upieau lit fiom 
ohseivHilon The coleus of tlu InvcstlgHted illumln 
ants mav ht> lisle d is follows 

I)< slguatlon Color 

1 l m bon n w Yellow 

2 Carbon w nhorn d Change yellow 

I Cat bon nutnlH/ed new I lie y How 

4 Carlton metallize el seasoned Yellow 

Tantalum nt w T e How white 

b Tantalum seasoned lemon ye Mow 

7 Tungsten new Cream whit 

s Tungnte n se asouid Ye How wl Ite 

> Nciust Gamp new glower Pah lemon ye How 

10 N< llist I imp sc mtoiu d glawei Deep lemon yellow 

II lncloHedaii < pal outer dial 

Inner globe Uintah white 

12 Cihh Hie upilght new mantle* Pale gree ulah white 

I Gas tut upilght se isooe d 

mantle Pale greenish yellow 


1 he colors of these sources are not readily apparent 
when used for general illumination purposes Never- 
I he less when a gtvsn series of colors Is viewed bo¬ 
ne ith the light from any one or them the effects pro* 
duted vary u great deal from the true color values 
as sewn under daylight illumination 
The true* Importance of obtaining the best form 
or lllumlnant In order to give the most desirable and 
attractive results for all classes of service may be 
observed whe n a comparison Is made between the i olor 
effects pioduced by the illumination from artificial 
light sources In comparison with that or daylight A 
surpiising advance haa been made In the Incandescent 
lamp Industry In the endeavor to obtain a typo of 
lighting unit which would cause objects to appear 
more nearly natural under aitlfiilal Illumination 
Not only for store lighting but likewise foi rest 
eh.nee lighting the production or the proper color 
viluts and of the proptr Intensity and direction of 
light to give a pleasant appearance to Interiors should 
hi (hi general aim for all ustrs of artificial light 
Not only rrom the standpoint of the merchant but 
like wise from that of thi architect the Interior decor 
utor and furnisher there 1 b the necessity for obtain 
Ing tin best moans lo advance his efforts In artistic 
Urns This view should not be limited to tueie flnan 
c ml ends for the ubc of light but a lasting benefit 
should Ite gained by impiovtng thu standards for all 
iIhhhsh of human effoit In art and decoration as 
wtll as tninimrc lulisni 

It Iihh lain shown that from thi standpoint of dlret 
Hon of light then must be foi satisfactory lllumina 
llou not a loinpleti diffusion but a balance giving tbo 
impel proportion of light and shade 
Lsthutli tastes au some times appealed to hy an 
Income t use nf illumination in order to Impress the 
ohsciver with the beauty of surroundings A more 
useful result would howcvti be obtained by making 
Hu most practical efforts to liuptuw the user of aril 
Ac lal light with the niusalty for living and working 
to his lust udvantagt undti londltlons requiring the 
use of aillAilal light Owing to tin Inability of nat 
ural light to mict out modern requirements for con 
slanty of Intensity eoloi value ite It Is obvious that 


ii tub lal light sources correctly applied must bo 
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OXIDATION IN SOIL-F * UTILITY 

I in i I of oxidation ii s 11 lutlltly Is discuss d 
Iv Oswald Si 111 e Im l and lluwaid S ltud In a bullc 
tin whl h has i untly been lssiud hy th Huieau of 
Soils or tin in putini at ol Agiliultun The nsults 
or tin limsHhatlini show tint mots of growing plants 
vlilbil inti ii )lulur oxidizing p iwt r whli h may he 
cli oil nsti itccl hy Hu uh of sultaliU < hrcmiogc us lu 
null ii lit Holullims nt **tdl exit acts The oxidizing 
tow i ui |k in h to h most lu im lit in the iiglon of 
tlu rent wIi i lest halis an round null to dicuaac 
MUdtiall} In aittvitv as thut tortloti ol the root Is 
com h old i Ih ovldj/mc poivi i of i lants brown In 
cxlin Is oi pu do tlvi soils Is giintti Hi in Ihal of 
l luuth bn wii lu Min is of tiiiproduclive mils lunt 
nil, tin sill iMimtH with uii aliHoililug agent Is usu 
allv In in Ih ml lo oxltliilon Ihi distillate ot a poor 
soil xtiuct whlili i out tins volatile toxic tonipounda 
was I ss taioinbh Ii oxidation Ilian the lesldm re- 
■nululng fiom distillation the process of oxidation 
Is iisiiiiIIv at i th rate d bv th addition of nttratis to an 
aqueous soil ixtiact llu addition of ammonium sul 
1 hate Is lc sh b« nc Ac lit) to oxidation than the addition 
ol an equal amount of nllroKcn in the form of nitrate 
(aleliim salts wire fciind to Incmast the amount of 
oxidation In cultures to which they were added The 
add It loo of potassium suits was not generally bontv 
tlilal to thi pi oris* of cxldatlon In aome raaes their 
pn hi n e esmud a mate i lal ntardatlon of tho oxlda 
tlmi 1 h< incsit of tin ntardatlon was due to the ac 
Hop or tin iNitasaluin itself and not to tho formation 
of at Id conditions In tlu solution Sodium or atu 
n i ilium aalts of the sanm acid were more favorable to 
oxidation than the corresponding potassium salt Phot* 
Phatca usually produced jnaterlal Ini reuses In the 
oxidation In solutions to which they were added 
Chloride* and sulphates, when combined with » suit* 


tibli bnw like sodium in somewhat hcneAclal to oxi 
datlon hut an tut as ravorablc hb tbi correspond 
lug nitrate would la 

The prise me of toxic otginlt suhstames In solu 
tlon was extrinulv diliteilous to the oxldtilng power 
of the plants Ihi oxidising power of tho plants es 
Ihk tally In th< pi text mt of nitrates was able to alk* 
vlatc the toxtilty of such solutions 

lh< process of oxidation by rools Is largely 1^ not 
cntliily due to the aetivlty of a pcroxIdHSo pioduud 
hy the rootB This oxidizing etixymo is most mtlvi in 
neutral or slightly alkaline solutions Thu activity of 
the ciirynn may hi Inhibited by the presence of acid 
und also by Hue conditions in solutions when putre 
faction processes occur This oxidation hy loots has 
cousldcrnbh agricultural Interest since pi o< esses pto 
motlng oxidation play a large part In the beat methods 
of soli cultivation and tillage 

CO-OPERATION TO PREVENT FOREST 
FIRES. 

Six bfiahy or Actant lu ax Wit how has signed an 
agreement with the Great Northern and Northern 
Pacific roads says T ho Katlway and Engineering Re 
view, which provldsa for co-operation of the forest 
service and railroads to prevent damage to national 
forests front fires The companies agree to eloar and 
keep clear of Inttammable material a strip of varying 
width as conditions may demand up to 800 feet be¬ 
yond the right of way and to provide all locomotives 
which do not burn oil with suitable spark arresters 
and other standnid equipment to prevent the drop¬ 
ping of Are In fighting fires railroads and the forest 
service will co-operate closely Prompt notlftuUtoo to 
forest officers of all fires discovered by employees of 
Um railroad* la provid'd for. TttaptaM Haw to 


make this possible will be put up by tlu foicst service 
using company poles when this is dtsliablc Wain 
Ing whistles will be sounded by locomotives ou ol 
i anion Forces of fire flgbteis will be assembled on 
the outbreak of fires made up of forest officers rail 
toad employees end such temporary labor as can be 
gathered by cither Except foi salaries of regular 
i mployi es the cost of fighting fires which start within 
200 root of railroads will be borne by the railroads 
and the others by the forest service The agreement 
piovldcs that tho forest service will regularly patrol 
the rights of way during a file season 

la ths coorss of au Interesting paper on The t’rog 
rcss or Llu trie Braking ou the Glasgow Corporation 
Iiainway (Service read by Mr A Uerrard before the 
me ui bora of tho Institute of Electrical Engineers the 
author said tho Glasgow Corpoiatlon Tramways Dp 
partment was at present engaged In fitting to each car 
an automatic sanding apparatus the component parts 
or which wera a solenoid and a continuous flow sand 
valve lbo coll of the solenoid was inserted In the 
main brooking circuit, and Its armature was connected 
to tho continuous flow sand valve, so that when the 
solenoid operated tbs sand valve was opened, and 
a copious supply of sand was projected on the rail 
without any effort from the motormaa A spiral 
spring was attached to the valve in such a way as to 
work against the action of the solenoid, and adjusted 
so that if the electric brake wae applied far an ordi¬ 
nary service stop or for coasting, the eofeifOU wae 
prevented from opening the valve and serving oat the 
sand when It to not required, mt In the event at a* 
motoratu making an emergency atop, the ewrretft 
flowing through the circuit was sufficient to operate 
the eotmou end Mttml ltoifr to MpRt? mi « • 

BMgt oppoctug* ggggg^ v __ 
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THE LATE SIR WILLIAM HUGGINS. 

A PIONEER ASTROPHYSICIST. 


Tm death of Sir William H OK King which took place 
la London on May 11th, closes a Ion* life of use¬ 
ful activity devoted to pure arlemo, a life full of 
recognition and honors If official recognition of his 
merits came late in his life—as It often docs in this 
«ountry, as well as in others—official honor was finally 
meted out in full measure while his follow scientists 
had from the first paid tribute to the distinguished 
work in astronomy and solar physita accomplished 
by an earnest worker who was not a professor not 
connected with any of the great national institutions 
nor even a graduate of any English university all his 
degrees being honorary He was In hla seventy fourth 
year whon the Order of the Hath together with the 
knighthood was conferred upon him on the occasion 
of the Queen a Diamond Jubilee, in 1902 the late Klug 
made him one of the twelve original members of the 
Order of Merit The Royal Society elected him a 
fellow in 1996 two years after the presentation of 
biB (list paper honorary degrees medals and other 
distinctions followed and in 1000 Sir William Hug 
gins succeeded Lord 1 (stir as Preside nt of the Royal 
Society Aa such he presided over the Inauguration 
o f the National Physical Laboratory by the present 
King and Queen while the nnmemus foreign dlsttnc 
lions awarded to him testify to the general esteem 
In which he was held all over the world 
William Huggins was born in London on February 
7th 1824 and was thus In his eighty seventh year 
when he died aftc r an illness of only one day He was 
educated at the City of Ixrndem School and at home 
Private tutors instructed him in classics mathematics 
and sc lenco, and it must not be thought that tbe Royal 
Society somewhat deviated from its custom by offering 
Hu presidency to one of their members who had eon 
fined his studies to one branch of ae knee Young Hug 
gins in fact, was long in doubt whelhe r he should taku 
up physiology and nil< loscoplcal research or pursue 
his life study chiefly with the aid of the telescope 


ipe came at an 
after he 
ft Tulso 



tils decision in favor of tl 
opportune period It 
had been able to erect a ti 
III11 In 18 r >« that Kll 
Heidelberg In 1850, 
trum analysis on 
Important met 
UkeKtrehhoff 
e)thtV m went ft 
the starry world 
constituents 
or believed 
Hugging 
professor 

speetrosco _ 

bn i rested ’^^^^■■^^■MHeecdlnglv 
and the ldentlfl^nNRj^HE > spectrum with 

ths Instruments theM ffjW TOWpTaa most dlffieult 
Progress was in fact in*lj.-t first years of stellar 
spectroscopy, as Sir William Huggins himself later 
i e marked much retarded by resting Important con 
rluslona upon the apparent coincidence ot single lines 
In spectroscopes of very small resolving power 
Dy 1K6J Huggins and Miller picsentod their first 
Joint paper to tbe Royal Society a Preliminary Note 
on the Lines ot Some Fixed Stars The very day It 
Is said that they read this paper they were Informed 
that Rutherford in the United States and See chi. 
In Italy were engaged In similar work The question 
of priority was hotly contested not by the chief work 
ers, but by their friends Huggins never was the man 
to speak of hia own achievements His modesty could 
not but strike even the most casual acquaintance! But 
bis friends felt all tbe more called upon to urge bis 
clatms The whole controversy whs futile It would 
indeed have been astonishing If stellar spectroscopy 
bad been initiated without some such colm leltnce and 
In fact one cannot now help wondering a little that 
the discovery of spectrum analysis should have lain 
dormant so long a time In stating this we do not 
in the least desire to deprive Kirrbhoff and Bunsen 
of the credit which is so Justly accorded to them for 
their remarkable systematic investigation A few 
words will explain our reasoning Fraunhofer himself 
wrote In 1817 that to Judge by the (Fraunhofer’s) 
lines, the light of Venus and of Mars was that of the 
sun. while the light of Birins differed, In other stars, 
moreover, he observed different bands in 1821 J F 
Herscbel stated la 1886 that the scries of 1 fixed lines” 
la the spectrum of stars like Sirius was totally differ 
eat from that of any known terrestrial flame The 
elder Horsebe! had observed in 1822 that tbe yellow 
•odium flame was characterised by a yellow line, and 
if vmr apparently the ubiquity of this line which pta- 
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18J5 to the British Association in which he describes 
the lints seem in an electric spark when striking Into 
mercury there Were, the two D lines one green oik 
blue one Indigo erne violet llm and spuiks from othtr 
metals be noticed gave other linos 

Continuing their studies Huggins and Miller ex 
amine d In thilr laboratory the puzrllug diffeiernes 
between tho spectra obtained under different cm 
dltion* One of bis later BUtecaatuI researches (Billed 
out In conjunction with 1 aely Huggins who after his 
marriage in 187) bad become his able ami mthuslaslic 
iiMlRtant and Joint authoi of hts mimolis should be 
mentlonod In tbts connection It hal been noticed 
that tbe general sun apeitrain diet laved teevintyfwn 
ealelum linos while In tho spp< tia of the chtoinoaphe it 
and of the ptominemps only two lines could be attilb 
uted to calcium That Us tepuuv was so strong 
that the whole Identity of the solar ealelum Knew was 
questioned everybody is aware what an Impoitanee 
Is attached to ealelum vaixirs In the solni atmosphere 
In 18U7 Huggins established that at sufficiently re 
dueod pleasure tho numhei of eilelum lines was in 
deed diminished to (wet ihts difficulty having (wen 
cleared up, spertrophotography li calcium light could 
lake Us established position 

StiUni spcctio photugt&phy bail been attempted by 
Huggins in the early sixths But the Imperfection 
eind unsuitability ot tho old silver plate a and of the 
wet collodion plates whtih were then atom avail 
able baffled Ilia endeavois When he l annuel thiR 
brumh in the sevintl(*s the gelatine bromide plate 
almost iwtteet spart ftom Its gtalny texture as he 
rcmaiked in hla presidential address to the British 
Association at t aidlff In 18J1—bad bean Invented 
and thanks to the lute lest that tlie Royal Society 
took lu hla work, he was In possession of a 1 r ltich 
refractor and nn ISlmh relleetoi fitted with mlnois 
of sperulum metal besides a spec tiosiope provided 
with quaits lenses nnd prisma of Iceland spai which 
did not stop the ulttaviel t rteyH Thus he was able 
to study the spectra or stuis with a view to thill 
claBSttlcatiou os pioposcd by Htcchl in ixtri and modi 
ned by H ( Vogel ill W4 Ihe older in which Hug 
gins arranged tbe tetara from their pliotogiaphle spec 
iia in 18"J was essentially thit et Vogel to quote 
llugglnua own wordB Seam aftcrwaid he was alvlo 
to show that the stai like -nuclei in the Orton n hula 
re ally lielongod lo the nebula and were not In front 
or behind the nebula 

He had bean studying nebula since mr4 and had 
been able to decide whether nehul») were to he re 
garde d as poitlons of tho fiery mist or shining fluid 
out of which In the elder Hence he is words the heav 
ms and the earth had slowly beam fashioned or 
whether limy were external galnxles remmleal sand 
lieapa too remote to Ik resolved Into sepamt stars 
The apcetium of the nebula In Draco proved to be 
the bright line spectrum of a glowing gas upon a 
background of e faint < outlnuous spec Bum Tinning 
hla attention to the Hpextmm of comets Huggins 
found earbon vapors In It thus eoufiimlng a suggis 
Hon thrown out bv Donatt In 1858 Lahomtmy ex 
pertinents on olefiant gas ami other hydro caihous 
confirmed Huggins In his opinion that hvdio eartxms 
were lo he found In the constituents of eomels When 
delivering the Bake rlan lecture In lHS r Huggins re 
garden! tho corona of the sun as similar In the cause 
of its formation to the tails of comets—that Is con 
silting foi the most part of matte r M>ing from the 
sun unele i the Influe nee of some fence probably *loo 
trleal Many of the corona particles might letum to 
tho sun but those) forming the long strcamns did not 
return and diffusing they might he suggested go to 
furnish tbe matter also of the zodiacal light Tbe 
eometary matter he considered Identical with that of 
meteorite*# 

One of the signal triumphs of the work of Hug 
Kina was his application of the Doppler principle to 
the study of the motion of stars In the line of Right 
la his original paper on Da# farblge I leht dor 
Sterne published In 1841 at Prague Deippler had 
suggested that the difference In color observed In 
some binary sura might be produeed by their mo¬ 
tion Doppler was right In so far as the principle 
is aa true In the case of light aa it 1# in the rase of 
sound but he was wrong In supposing that & change 
in color could actually be recognind even If the 
star were moving with inch an enormous ve lority aa 
to alter sensibly Us color to the eye Huggins under 
stood that the principle became applicable as noon 
aa line# of known substances had been recognised In 
stellar spectra and his first observations of 1868 were 
soon confirmed by Vogel and Scbetner at Potsdam 
by Christie at Greenwich and later by Keeler at the 
AOefbtsy tad ths Lick observatories. Tbs latter 


was also so fortunate as to me asure with tho magulfl 
cent inatiumonts at his disposal Hu motion of plane 
lary nebula In the line I lghl How greatly this 
Important method nl icaeat h hie slme. been dcvel 
oped by able observers on I>oth sides of the Atlantlr 
Ik now well known 

Huggins also was a pioneer In solir physic r The 
suggestion lint It would be poRHlble to observe aolat 
pioinlnenecM auy day—nol only during solar eclipses 
—with the aid of the RpeetiusioiK was due to him 
Tho idea was llmt the spectrum of the pi om I nemo 
would be sufficiently blight while the pilsniH would 
ellspcis the alt glow Higgins hIho sugg* sle d—and 
/oe liner nt the huhk time that If it wide slit were 
slowly removed fiom Hie limb of the sim III prom! 
lienee* would iieoid Its own width ut dlffe r nt din 
tames fiom the limb and thus Its shape The first 
actual obstivstums of ihlc* kind were bctured by Jans 
sen In INfX 

When the phenoin na of lailloi livlly ware Invest! 
gated iaily in this century lluggtiiH took up the spot 
11 oh! u| I side ot tin pnible ni W< e mined howevei 
flirtlut ajiec Ifv hla work oil the pi aeut Occasion 
That he continued to excel ih best moved by i long 
Reties nf distinctions conic nid U|xm him Ihe Order 
of Merit whl li we hive nlreiely mentioned lie val 
tied highest riie Ttoyil Society which admitted him 
In 18(r awarded lilm a Royal Medil In 1866 the 
lltimloid Medal In 18X0 nnd thi Copley Medal tho 
highest honor ut Its disposal In 1X18 Ihe Royal 
ABlronnmteal Sew le ty whose pi sldent he was In 
ta~t> had given in him and (o Milter n gold tm dal 
in 1%7 Honoiary ehgie r hnd mine fiom ( imhrldge 
in 181 1 when he van R h 1 «tine r and fiom Oxford 
Boon atlerwaid Hu Paris Ai ade mv awarded him thn 
I alaude Prize foi autionouiv In IK7- inel the Prlx 
lee lessen of tho ImeHIut fell lo him In 1888 He also 
held the Wilde and the Drape r M« dal and tho Me dul 
of tlio Pneillc Astronomical Society During hla pnal 
de in y 1 of the Roy il Society In lino to ta0 r he aeexntu 
aie d the value of the study of arlenee against the advo 
isle* or hiimanlarii studies and Hehetlon from hla 
I residential addresses to the Royal Scale Iy were pub 
liRlicd In 1)06 under the Mile Tin Rovnl Borloty or 
Science In the State an 1 In the Sehonl Ills most 
Important works tie th Publications of Sli William 
lIuggliiBS Observatory of which the flist volume «n 
tilled An Allis ut He pie senlatlve Stellar Spectra 
tppeared III 18 I I while the sceond volume The Be 1 
entitle Pnpi ne of Sir William Huggins KCB OM 
was published only last year 

In 1X7 Sli William Huggins had marrlnd Miss 
Mnigant Llndivey daughter of Mi lohn Murray of , 
Dublin heiHelf a great astronomer and Joint author 
with him also of the all is just mentioned A man 
e f a happy humorous ells|>nmt Ion ve ry fond of c-hil 
dnn whom he de lighted to Interest by Blmple demon 
strations Huggins became more retiring and reserved 
in hie nlde i dee vs He had the true modesty of the 
true sen mist ready to idvlsc and to help fellow 
workc rs and ho was n man of high culture Buffi 
elently endowed with me ana to live in comfortable 
eIreiiniRtamcs he posh*hhi d quite a noteworthy roller 
tion of early Italian ait tie asure s and built himself 
a pneumatit tlly driven oigmi Ihe tinetriinic uts which 
the Royal Society bad IntruHled to him were In 1908 
offered bv him to the Cambridge Observatory and 
were at oner accepted He sp nt all bis life praeti 
eally st Tulso Hill The end eanu as suddenly and 
from the »ame causes as lliat of King Udward within 
It tea than i week of the klngH death The funeral 
took place on Saturday last the 14th Inst his re¬ 
mains being eremated st lloldei s Green Lady Hu* 
gins survives him he leaves no ehlldren — engineer 
ing 

BRENNAN MONOKAIL SYSTEM FOB 
ALASKA 

It appears tnat the first practical application of 
Louis Brennans gyroscope monorail tar Is to be made 
tn Alaska where a system of monorallroads will bo 
built connecting several camps Exclusive rights to 
use thla car tu Alaska have Ixam granted to an Amerl 
tan syndicate represented by I E nailaine of Brattle, 
Wash and a firm of New York bankers The s/udi 
cate has agreed to build one hundred miles of rallwaj 
within one year following the ompktlon or two cars 
an order for the construction of which has be □ given 
to Louis Brennan in London Mr Baliatnc Is quoted 
In reports as follows I estimate the cost of the 100 
mile# of line we are going to build from the Mstnm- 
laka coni fields toward Fairbanks will not exreed 
II000 a mile compared with at least |20 000 for even 
the lightest double-rail track M 
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ATMOSPHERIC ELECTRICITY.* 

A REVIEW Or OUR PRESENT KNOWLEDGE. 

BY ELI HU THOMSON. 


Tiir study of the natuie and origin of dnctrlcsl 
storms or dlaturbani«H throughout th* atmosphere In 
of tnuih interest our knowledgt Ik yet imager there 
is much more yet to In learntd In this fas* lusting 
field E»violation of the i lie trill* at ion of th< air at 
varying heights by taptlvi balloons by kites and upon 
elevations of laud has generally shown an Increasing 
plot trie potential lipwaid from the earth and usually 
positive In relation thtieto Somi times this iflatlon 
Is revtistd It Iihb been roughly tstlmaltd that If the 
dllferentea tiotid tan lx assumed to be ixtinlid to 
Includt the total depth of tht atmospheric layer the 
earths aurfate mlglt b n gatlv to the surrounding 
span ICOOOO volts mote or ltss This condition would 
not admit of being rcgaided as constant or stable 
alptt widespread electric stoma tt ut In both our 
upper aud lower air levels In the highest regions of 
our attuospheie they take tko form of diffuse dla 


stream an auroia may be produced During a total 
solar eclipse the sex ailed coronal streamers are seen 
to extend from the suns surface to distances of up¬ 
ward e f two millions of miles or possibly farther than 
that but doubtless they keep on outwardly and In 
visibly to relatively i normous distance# It Is not un 
ii axonal)I as a hypothesis to Imagine that they may 
e xtend at time* as far as the orbit of the earth and 
ii ay It the dire tlon Is the prom r one n ae h our outer 
air 

Further If they consist of elcetilc Ions or particle* 
conveying the trie ehaiges an auiora may result Df 
Hale of Mount Wilson Obsenatory ha* Indeed re 

utlv shown by the spectroscope that great solar 
Htonns are In fa t attend d by tho motion of electric 
tins at enormous v Unities The phenomena of 
auroras present iccullar difficulties In their study 
aim as la the case of Uiu rainbow no two observers 


ancee were noted In Chicago ** In tbe East and that 
they occurred simultaneously The Interesting quo* 
tlon arises Does the earth temporarily acquire stream, 
era similar in nature to the solar coronal streamers! 
The answer Is aa yet unknown At tho time of the 
great display mentioned there waa a sunspot near the 
center of the sun s disk of about 50 000 miles in diem 
cter During that disturbance long telegraphic llnea 
could not be operated owing to the arcing at the keys 
which prevented Interruption of the clrculta Appar 
ently in subtle sympathy with Its master orb the sun, 
the earthe electric and magnetic equilibrium was to 
a time profoundly disturbed 
While It la by no means certain that auroras and 
magnetic storms are always dependent on solar out 
bursts It Is now generally recognised that the ob¬ 
served coincidences are too frequent to be the result 
of chance It is perhaps safe to assume that although 
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i lmrg s aa li a high vacuum and ni ailed auroras 
I’ll v It h i at < impany or give rhe t > magnetic ntormH 
which nff ct th direction and tut nsliv of the earths 
mngtictlsn tcmiorarlly and hence disturb the compass 
nttdl som llin s thiouKh many d grees 

Tl fuquen v of am tral phenomena and pcrliapa 
also to sonin extent the ft quinty of thund r storms 
scenic to k ip pace with th aunsiiot pc rtod at least 
In < ur latitudes At tlmin of aunsiiot activity the sur 
fc lByeia of the sun upon the neigy radiated from 
wli h so mu h of caithly actlvliv depend* an stirred 
ly km at st uma or Immense v limes of hot gas or 
ni talllc vaisra storms sc n as luskv spots on the 
suns disk They can attain en rmous slxe—„0 00(1 
to no i oi even 0 000 miles In diameter though these 
dimenstens ate exception'll Hi v an visible as la 
well known not because tl y ar non luminous but 
Iscsince thev nn less lumtn us Ilian the surrounding 
solar surfa In like nuumn blight spots or faculae 
may also lie seen because th y are on the whole 
brighter than the suns surface adjoining them 

There Is much nason to leltev that In accordance 
with suggestions made many years Ago those solar 
storms an accompanied by i xrepttonally vigorous.pro¬ 
ject loti outward from the sun to Immense distances 
of streams cf dec trifled matter Should the earth 
batmen t he In a position to be swept bv such a 
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at a distance from each other see the same or identical 
appearances Hence attempts to determine the height 
by trlangulatlon at which auroras exist give must con 
tradlctoiy results for it is Impossible to fix upon any 
condensation or streamer which may not be displaced 
or absent to another observer some distance away 
This is understood when we bear In mind that tbe 
luminous appearances aie not located In emu plane 
but are distributed lu space condensations of light 
being tbe result of superposition In ths lino of observe 
tlon 

I have come to the opinion that the auroral stream 
era often extend In a general direction outwardly 
from the earth sometimes to very great distances re la 
tlvely to the known extent of onr atmosphere The 
effect* observed appear unaccountable apon any other 
supposition while they are consistent with ths ldaa 
nr outwardly directed streams of great extent In 
April 1883 there occurred an aurora which was at 
It* maximum a little after midnight It was the mast 
magnificent display of the kind which, In spits of a 
continual vigilance on my part It has been my for* 
tune to witness. Tt was upon such a scale that so to 
speak the mechanism of the streamers stood revested 
At that time I could not avoid the conclusion that Ut* 
auroral streamers must have extended outwardly sev 
iral thousand miles There l* no epac e hers to pre¬ 
sent tbe argument Involved Perhaps the most slgnlfl 
cant fact Is that precisely tbs Sam* general appear- 


solar storms and sunspots can oci or without provok 
Ing auroras or magnetic storms here it may be doubted 
If these latter occur on any great scale unless solar 
activity is coincident therewith And It seemingly is 
truu that only when the projected electrified matter 
actually reaches tbe earth or comeo near enough to 
indue tlvely affect Its electrical equilibrium are the ter 
rest rial phenomena produced thereby 

It has even been suspected that a greater frequency 
and severity of thunder storm* In our lower air so 
companies the active period of the sun on sunspot 
maximum This la s hypothesis which would moire 
a careful collection and oomparlson of data over a 
long period to give It status as a scientific fact or 
wholly to disprove It Bs that aa It may agpartsuo* 
with lightning damage in electric installations mm 
Ingly supports the Idea and led me la a paper given 
tome seven or eight years ago daring the minimum 
period to,pred1rt m severs ordeal a tew year* In ad¬ 
vance Aa a matter of tact the prediction waa to 4 
Urge extent verified with the result of extraordinary 
activity In devising safeguards from which ths ei*o- 
tileal engineering art now benefits in general ths 
harm done by thunder storms to duo directly 0V Indi¬ 
rectly to the heavy spark discharge* called tlghtaing 
flashes or stroke* of lightning. r 

It may he of Internet ip rsfet briefly to the «>Mt* 
tlon* existing (a A eland which Is th* aoptee sd ttMfc 
dastrostlvn shpqgr. jM- * wal «a*tph slgada «*iap« 

* . fc -.1 . * s-Jlri. 
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la th* air. When 
line like minute snow 


totiof that character. At • temperature ilmt free*- 
tog tb* yartfdM of water are aleroeooplc *pherolde 


to reached The continued coalescence of chained 
water particles which were not discharged at the drat 
breakdown repeats the original condition, and so on 
Unlike the case of a impended charged metal body 
a tingle discharge doos not usually equalise the elec 
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which may by gradual coalescence {grm drd ps qfj 
This process of o ' “ 

total surface of tbs water 
Should however, the 
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pressure on 
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trie p: 

clsnt to am i 
storms Itt wll 
tribute 

A thunder cloud 
charged conductor 

a allh cord but In reality the two am not at all t 
parable It to a mistake to assume any close analogy 
to exist The cloud being only an air body containing 
suspended water particles to not a conduc tor nor can 
It as in the case of metal permit the accumulation of 
Its electric charge on Its outer surface In fact It poe 
nesses no true definite outer surface but blends with 
the clear air around It The electric c barge It pos¬ 
sesses remains disseminated to to apeak throughout,_ 
and must reside chiefly upon the surface of Its con 
■tltoent water drops Accumulation In any part would 
require the insulating air between the drop# to be 



trk potential of cloud ami earth Instead many mu 
costive discharges o<tur U is probably fortunate for 
pa that the proceed ia aa gradual as It la for the onlt 
nary partial dlaibarges of tlx (loud art each terrific 
and tax our rewound* sufflrlnDtly when we aeek 
protect ourselves and our effects from them 

loua hypotheses have been proposed to account for 
iresenoa of electric charges In cloud masses, but 
la no tteft to discuss them here and there to In 


fart little that to really known aa to the origin of .the 
«lertrieity of clouds We shall bilefly infer to the phe¬ 
nomena which characterise or accompany the electric 
discharges The usual form which the discharge taken 
Is that known as disruptive spark or fork lightning 
a long flash or electric spark Joining earth and 
cloud or cloud and cloud and branching within the 
rloud mass like a tree Oftcminus between cloud and 
earth there Is seen the single dusk ilgxag In Its 
course but within tb* cloud It ranilfl h or bianthes 
extensively In m vital directions In Mils Hi) only ran 
any considerable part of the cloud contribute Its por 
tlon to the main discharge path fen as stated before 
the cloud cannot u t as a condu ting body 

Some authorities treat lightning uh a discharge or 
very high frequerej like the ordinal\ discharge of a 
condenser 01 1 eyden Jar In fact It ban not been un 
usual to aasume that such appai at us uni he substituted 
and lnferenees drawn oa to the naluie anel character 
of the lightning dlsehaige fioin ex|u time ntatlon and 
teatB with these labor\teny appllamia There Is how 
ever abundant reason to doubt that lightning dls 
chaigcs aie really oselllatoiy If thc\ oscillate the 
conditions aie sue h as to forbid such ose lllaMon being 
of a high flcqut ne v order The x loud dine barge repre 
sents whit Is known as a disihnge of a huge capae 
lly anel the length of the path or spaik nmy reach 
thousands of feet ur inn nmnv tulle h a long indue 
five path while <lu heat and light given out In every 
part of the path Indicate a high lesmtan < to the |>M 
sage of the discharge All of these conditions ate to¬ 
gether known to he Ineouhlste nt with the Idea of high 
frequeue v oscillation Hut 111 breakdown or dlaehargei 
Is extremely sudden and Involves an almost Instant 
rise of the ctin• nt to a laige \ tlue so that the indue 
tlve offeets upon surrounding structures sue h as elee 
trie lines or etrculls are very energetic and Bharp like 
a quick blow struck and these lines ot stiueturcs be 
rnmc the seat of raplil vibration m high frequency 
ose Illations The sudden hlow of the hammer nn a 
bell In like manner btlngs out all the rates of the 
vlbiatlon fundamental and overtones of which Ihe 
bell to capable and In which th hamnur Itself takes 
no part 

The verj sudden startling elmiaet t of n lightning 
dischaige leads to an exaggeration In th popular cntl 
mate of Ita metre evident effeels I he amount of light 
given out Is not so gnat is Is often assumed It doo# 
not give effects St all comparable with full sunahlno 
While doubtless the Intitnsle brilliancy Is very high 
the duration of the Hash in small generally only a 
minute frae tlon of t eeeeond In photographs of light 
lug the landBcais Ih gem rally him n only In outline or 
poorly lighted by the dlse harge lathe davtime when 
the Clouds tre not dense enough to greatly darken the 
Bky the flash loses most of the blinding character It 


A lightning stroke from stub a mass may Indeod 
represent a discharge of hundreds of amperes at mill 
Iona of volts Wa must, however be cautious not to 
exaggerate either the current or the potential present 
to a lightning flash The current to a flash can at 
times be only a few amperes or may In the heavier 
discharge roach perhaps hundreds, or possibly In ex 
tnmie eases some few thousands of amperes It to 
doubtful If the potential much exceeds at any time 
mens than a tow million volte as It to probable that 
tottoll local breakdowns start the disruptive process 
Which then extend* through miles of length The Indl 
▼tonal water particles even when collected Into drop* 
c * ao °t tot charted to mb enormous potential* as mlll- 
tonn of volt* In real tty H I* the combined effect of 
tka ntnneroxa particles acting inductively that account* 
tor ttnfe p r e wuro* A combined s t re w to wt up toward 
tha earth or toward another eioud maw of oppoto * 
totolffe. The Rgttatng stroke result* from a break* 
of the Hteatotlag air layer between than, and 
•too flti (Armagh tha efeod itself, and for a time a 
WWttol ItatmltesOoe or electric tqofltbrium I* effected, 
«•» fafteMhOtton of charges 

to 4ft* ftftn m towaMotrh potehttt 
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hai when wen in the blackness of nlglit Similarly 
the wound of thundtr though of U rrlfylng quality la 
not extraordinarily loud It la a common experience 
whoa traveling In a train to noli that the aoutid of 
even nearby flashes la amothrnd by the roar of the 
Main ho that no thunder la beard I hi noise. of thuu 
dtr cannot be due in any pait aa Is some time a irrone 
ouuly assumed to collapse of the air upon Itatlf and 
Into a partial vat uuin left by the a park I havt w i n 
thla oi ror evi n rt < t nlly r< |n ated and ivini xti nded to 
Include all tho nolau of thundtr an du* to such col 
laimt Win it howtvti we tonHldtr that In a mlnutt 
naitlon of a second tht air In the path of tht dlB 
charge la ao highly htaltd that If It were lonflntd 
Ita priHHiirc dui to htat tapanalon alont would rlao 
to niort than-ttn atinoaphnta wt tan rtadlly under 
alHnd tht exploalve allot k glvtn to the surrounding 
alt and tlu proiiagallon tin n thiough of an Inti mu air 
wave In fait Hutb wbvih from e lit tilt spark dls 
ihargia and from dynniuitt txploaloua havt bttn 
tlttrly molded by phutogiaphy Mortovtr that tht 
tnllaiwt of thi air aftt i txpnnalou tan havt littIt or 
no ifft t in tin Htiuiid produttlon follows fiom tht 
fait tint thi htattd gaa strtak lift in the path of thi 
dlHthurgi takia uu appiitlabli flint to root oil at fount 
of Ita low ludlatlng power Ibis is shown by tin ob 
m rvulloii that u llghtiilng disc bargt In dusty ulr Is 
oft n sut it i ib d by a luminosity of tin stunk wlilth 
|h ihIhIh for i pirttpllbli time and slowly fades away 
likt thi lunilnouH Mali of a nn teoi 

Another! minion mlsiuiut pttou is lliHt tin prolong!d 
lolling ibiiiuiir of Ihiintlir Ih dui to ri vi i Ik rations 
oi tthiMs In niountaln iiglnns with simp risk walls 
hiii b i vi i U i at lulls puHklhly cuiitilhuli to tin iffnt 
but It Is now iburly mognlaid lint a siidlihnt slngh 
» Milan itloii Hulhi< s for must tutu s Owing to tbi great 
ItiiRlb of tin lightning spaik or phIIi wt iruivt tin 
Millnd fiom tin m ir paits of tin dlsiluirgi far In ad 
vnuii of that Mom tin iniin imioli portions anil la 
Iw in tin si sounds an thoat from pails of tin pith 
it lull mu dlati iIIhIiiiiiih fioin tin nlisirvir It fill 
lows from this that no two obsiivtiH at a ilistaiiu 
fiom i at h othti hiui Ibi sunn sum salon of houhiIh 
in (In tliundir of a illsi liurgt Wlumwr portions of 
llu dlai tmiM path mi sitUHlid in ixtiiiibd In an up 
pioxlmali illi i tlon at right anghs to Ihi llm from 
Hi i list rvi r (In sniiiul fiom that part of Hu path Is 
loud, i oi of high iimpllliifli owing to Hit muuid from 
llinl part of tin path tcnihiug tlu olmrrwrs tnr at ihi 
sann Instant Winn \ir tin path liads illnclly awav 

I nun (hi obsirvir Hie umplttude Is Ush the miuiiiI Ih 
h hh ixplosUi und takis thi character or an exlmded 
toll or tomhlf 

It will la is i n from this that ivirv twlHt and turn 
anil mi) iliangi of dlniHou of Ih spaik path with 
li spill lo tin nbs iv rs position glvis a varying loud 
mss olid SMiuinu uf sounds L\ily bran h of the 
multi illmhaigi In llki luaumr nlords Its position and 
din lion Its twistings nnd b ndlngs In Husi sound 
vlbiiilhms and tuque ne<s It would stint possible evin 
lei lie old im a phonogiaph uolsis fiom spaiks Invisible 
In llu i vi and map llu pohIHoiih or llu spaiks In span 
from iiiords so prodiuid If this win dom as It weie 
sti li osiiipli ally or stil< ogiupbhally fiom two ui mori 
se parHti il obstrvlng or rieordiug plans the records 
would loiilaln Hu mciHsatv data for the rt construe 
linn of tin spark and Its brain hi a In spun 
From lhi above innslib inlluns an attempt to deter 
mini Hu dtstann of a lightning stioke to earth by 
i limiting stioiidH i lapsing la tween thi flash and the 
Aral thumb l anil allowing flee seconds to a mile, up 
pioxlmali ly Is sun In la futlb Should one of the 
eliniil rnmlfliations or 11 am Ins of the great treo-llke 
dtsilmigi ixtind In the il ml overhead with relation 
lo llu nbmivu and that part of the discharge be 
n mu to him than auv nth i In will flrwt biar a re 
11ding it mbit above hlin followed It may be by a 
h aw explosion fiom the main or appioxtmaUly ver 
thal spaik Istwnii iloml and laitb and from the parts 

II wbli h his distani Is niaily tin saint 1 his louder 
i x| losloit will thin la followed gent rally by a pro- 
bngiil tumbli of diminishing loudmss whbh Is the 
s mid iinning fiotu tlu rninlfliatlotis which lead far 
llm to tin distant tails if the cloud Manifestly tho 
■ ouiiHug of tlirn sh uld I between the flush and tho 
h nev exploulse soimil du to the vutleal part of tho 
Hash 

lhaitng 111 mind Hut our thi extent of (loud tho 
c liurgt d watt i pai titles limy la salil lo la watting for 
h i ban i (o dluchaigi to tarlli It la not aurprlslng that 
my path whlih has In n opemd or hroken down by 
disruption of the insulating layet of air should servo 
for the dim barge of su extended body of cloud Tho 
In ated vapor or gas In the path of the discharge Is a 
n lathe ly good euiidiutoi of eh t trie tty serving to con 
met the i loud mass In Hie e si I h below Tho slgnlB 
iami of this Is nuihistood when It is known that many 
lightning discharges an multiple Instead of a tin 
glc discharge they consist of a number tapidly follow 
lug one another through the path or spark streak 
opened to them by the flfst discharge This first die- 


chaigt opens the way or overoomes the Insulating bar 
rhr to the dlaehargo of portions of the cloud mats 
which, on account of remoteness or lower potential 
could not themselves hsve isused the breakdown 
These repeated or multiple flashes are exceedingly dan 
gtroue both to life and property The first discharge 
may nduci wood to splinters and the subsequent ones 
set it on Art Tho time Interval between the sneers 
sivo discharge s In sueh a multiple flash la quite varl 
able and may hi long enough to be easily perceptible 
by tho eye 1 he multiple character Is easily disclosed 
by the imagt In a revolving mirror If a strong wind 
be blowlbg at tlu time of such a multiple flash the 
hot ga» conducting the discharges may be displaced 
lab rally In thi direction of the wind with the result 
of spreading out the discharges Into a ribbon more of 
bus broad Photographs of these ribbon flashes show 
thelr tihi clioiaiMi plainly e&eh separate discharge 
appealing as a streak of light parallel to the others 
and at varying distant is apart In part parallel dls 
charges of ixaitly the saim lontour are sometimes 
observed many feet apart Here tho hot gas of the 
first discharge has evidently be in shifted by the wind 
over a considerable spate before the second und nubse 
quint discharges took place Heavy rain seems to 
weaken the air and help to precipitate a discharge 
Fiom thi fait that strokes of lightning are often fol 
lowi d by lucit am d fall of rain within a few seconds 
11 Is a private nt idea that thi ini reased downpour Is 
laused by thi dlw ha ge In reality the reverse la tho 
caw for Just wlun a gush of rain has reached from 
the cloud down to within a hundred feet or more from 
tho ground by far Ih. major part of Ihc Hlr layi r has 
him so wiakinul .liefrbnlly hy thi presinii of the 
wait r dropa that the discharge its. If nnHilpalsa thi 
completion of thi distance of fall of llu rain and is 
theicfore a shoit Him In advance of the time when 
the discendlnggush uf rain actually rt iches the giound 
As llu gust or giiHlus or rain nre more or has local 
and sweep along with tlu storm cloud they an apt to 
iimtk out the pluuM of the most friquent lightning 
stiokis hhillir Bought at such times under tnll trees 
Is larlieulaily dungi roua 

llu amount of meigy which may In eonitmed in a 
lightning iltsihargi Is neither definite nor capable of 
estimation It would sum that thi widest variations 
in energy may oeiur and this would ncfount largely 
fur the observed dlffinncis In the seveilty of the if 
futs It must he re mi mb. ml also that by fnr the 
largi r part Is expended In the long spark In the air nnd 
iloud Lvm wlun much damage Ih done to objects 
struck 11 la only a small fraction of the total energy 
whbh Is ixpendid on them Most or the damage to ■ 
proimty mines Inriir.elty from the electric dischar^T, 
hy Its energy being lnstnntamouslv converted infiS* 
lu ul Thla htat evolves Rh am and i xpandt d gases W 
tin Interior of such matululs us fond and causes cx 
ploalon shown In thi splintering or rupture 

A curious effect often noted whin a trie Is struck 
uml shattered is that when thi Hpllnters sometimes of 
large sin are thrown bodily out to distances of many 
fiet from the Bhatti red tree the splinters in their 
movimenl remain In paialbl to the tree and In a verti 
eal position They aio frequently found standing up¬ 
right after a stroke and at distances ranging up to 
sixty or eighty foot away This fait Indicates that the 
projecting font Ib quite Instantaneous and Is exerted 
equally and at the same moment throughout thi length 
of the splinter lu a dim tlon transverse to its length 
Sut h spllnti is are some times ten or twelve feet In 
length and several inches thbk Aa will bn seen a 
person near a large tree which Is so disrupted Is In 
danger of being otruck in a different way even If hi 
istapes being included in the path of the stroki Itself 
Aside from this muhanltal danger It Is known Hint 
to take icfiigc under a tall tree during a heavy thun 
dtr storm Ib particularly baxardous This is so be. 
cause the human body la s better conductor than the 
tree trunk particularly as the trunk Itself Is the. last 
part lo become thoroughly wetted by the rain The 
leaves and upper parts are wet and more or less eon 
dueling while the tree trunk Itself may be yet dry 
In sueh a case the body of a person forms a good path 
or Bhunt lo tho dry trunk and Is therefore particularly 
apt to he traversed by any stroke which reaches the 
tree 

Aa hi fore Indicated damage to buildings and other 
such structures can In all caaes be prevented by the 
provision of an effective shunting path to earth A 
moat essential feature of such a structure as the 
Franklin conductor Is its good connection with the 
ground or botti r its connection with what we know aa 
a good ground In early tiroes It was considered that 
U waa quite important that tha tip or upper end of the 
eondurtlng rod should be aharply pointed or should 
brittle with sharp points so to apeak The tips were 
gilded and the points made of gold or platinum to 
prevent rusting The points were supposed to draw 
off the lightning silently from ths cloud and 
stroke* of lightning But for milUcus of volts at cloud 
distances almost all irregular object* ou Um surface 


of the earth are practically pointed 
erroneous assumption lot the action of points aa ap¬ 
plied hero little strees was laid on the direct path to 
earth being chosen and on the necessity of including 
with it or connecting to it other good paths such as 
gas pipes bell wires and the. like There is no need 
of any special provision of points A blunt end will 
do ax well for after all there Is practically no allent 
drawing off of the charge from the cloud for It la not 
an insulated conductor The provision of a lightning 
conductor on a building undoubtedly increases its 
c ham lh of being struck by lightning but if properly 
arranged it also Insures that the structure shall suffer 
no harm therefrom Viewed from our present stand 
point it is a curious historical fact that in 1777 just 
after the war of the American Revolution broke out 
a miniature verbal war between the advocates of 
blunti and points respectively, as applied to lightning 
conductors raged In Kngland party politics led many 
to condemn point* as revolutionary and stick to blunts 
The Royal Society by majority vote decided for points 
but thoso who so voted were considered friends of the 
rebels In America George HI took the side of blsn ti 
Franklin who from the first had prescribed points 
wrote from Franc e The King a < hanging his pointed 

conductors for blunt ones Is a matter of small Impor 
tanet to mo For It la only since hi thought him 
self safe from the thunders of Heaven that he dared 
to use bis own thunder In destroying his own sub 
Jeits The king is reputed to have, trkd to get Blr 
John Pringle then President of the. Royal Society to 
work for blunts but received the aply Bln 1 can 
not nverse the laws and operations of nature As 
stated abovi it matters not at all which wi may use 
1 have indeed Been a number of caaes In which the 
sharp points of lightning conductors bad been melted 
Into rounded ends by lightning 

In tho foregoing wt have been considering the effects 
of such ordluaiy discharges of clutriilty as the dht 
iuptlvc spark or xlgxag flash Appanntly If the testl 
mony Is tellable them are other and more ran forms 
of discharge I alludo to sheet lightning so called 
globular lightning and to In ad lightning But it may 
ta askid why call sheet lightning a ran form’ It 
is Indeed true that when a storm Is so fai distant 
that the spark discharges eannot be win as when 
it Is below the horlxon or when th. spark Is blan 
ketcsl by a mass of mist or e loud the ro Is to bo noted 
extended Illumination which on 
. appear to be attended by 
ilai effects are often railed 
ervatlons during a few 
to Infer the exist 
I dVw-hajge between 
by a diffinu d 
lightning In 
nusually heavy 
where the 
ttly momentarily 
gly close at hand 
The appiarann 
an Intense bluish 
ut any accompany 
Ing sound It could scan-iffy have been illusory It 
Is hoped that other observers will carefully note any 
suth like effect If it occurs It is certainly a ran 
pkenomt non 

11 Is quite common that any very bright flash tho 
dtlulls of which from Us suddenness and Intensity 
ir. unobservable be alluded to as a ball of fire 
Doubtless many of the reported cases of so called ball 
or globular lighting may be explained as instances of 
this condition of tblugs Nevertheless there are so 
many recorded Instances apparently in substantial 
agreement that It Is dlfflrult to escape the conclusion 
that there In reality ixIsIb this rare form of electric 
effect globular lightning 

We cannot properly discredit observations of phe¬ 
nomena which are so rare that our own chance tor 
confirmation of them may never como We must In 
such esses carefully scrutinise the testimony, exam 
Ine the credibility of wltnceeee and their chances of 
being mistaken It is certainly Impossible at present 
to frame any adequate hypothesis to account for thla 
curious and obscure electric appearance The wit 
nesses agree that it ie an accompaniment of thunder¬ 
storms and that it resembles a ball of fire floating in 
the air or moving along a surface sueh as the ground 
It Is not described as very bright or daxsling, and the 
slxe of the ball itself may be from an Inch or two to 
s foot or more in diameter Observers agree that it 
ran persist for some time and that ita slow movement 
allows it to be readily kept under observation while 
it lasts When It disappear* there Is usually an ax- 
plosion and a single exploalve report like that of gaa 
Are Sometimes it is said to disappear silently Us¬ 
ually the damage done by its explosion Is only slight 
This summary of characteristics is common to all as- 
lied, ttttr 
: seemed m be agitata* or 
with,ita a«fteoa in active motion, ( t*v* | in* 



in the 


or purplish 
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lnstshc** oceanic* many year* apart and In widely 
different localities In which It In described an having 
a reddish nucleus, in diameter some considerable fnu 
tlon of the whole The outer fiery tunas haa been 
described as yellowish in color In some Instances II 
has been seen to fall out of a cloud It Is d« at rlbcd as 
entering buildings and moving about therein Per 
aonally I was for a long period In doubt as to the 
reality of this strange appearance deeming It the 
result of some Illusion or a fantlful myth Hut on 
hearing descriptions by eye witness* s known to mo 
os pci sons not given to romancing and finding their 
accounts to correspond closely with the best detailed 
descriptions In publications iny doubts have dinap- 
ptated 

In om Instance while observing the lightning dur 
Ing a heavy thunderstorm a companion whoso eyes 
were turned In a direction nearly opposite to my own 
suddenly called to nu that a ball had just dropped 
out of the cloud some distance away The view of 
the ground was obstructed by buildings and I nnfor 
tunatcly Just missed It The noise of Its explosion 
was however heard In the dlreetlon Indicated by my 
fellow observet as a single teport like the firing of 
a gun At the lime 1 closely questioned him as In 
details or tliu appearance Our Ignorance of Its possi 
ble nature is complete No ration'll hyputhcsls exists 
to explain It Science Iihh In the pust unraveled many 
obscure phenomena Che difficulty here Is that It Is 
too h<< (dent el and rirt for consistent study and we 
have not as yet any Inboratoiy phenomena which re. 
seentile it closely 

Horn times photographs t ik« n during thunder slot ms 
leave been found to catty curiously contorted sneaks 
In some deglee resembling lightning fleshes Genu 
ally they have been found on plates upou which un 
doubted lightning dlsehatges have been recorded In 
scum limtunees which hive eonie to my uotiee the 
streaks have hud the. appearaucu of a string of dots 


or beads and have been taken to represent a very rare 
form of lightning known as bead lightning A nueu 
bsr of suth photographs have been submitted to mo 
for opinion as to thu nature of the e urtous stre aks In 
all eases they aro explained as duo to the camera hav 
lng liesn moved without capping tbs lens permitting 
images of lights stub as ate lights or spotB of re 
fleeted light from wet or polished surfaces to trtveiso 
the plate tn an Irregular course They an then only 
records of the Inadvertence of thee lightning photog 
lsplier In one Instance* the effect was so utrlous that 
it was seveial sears before the true explanation was 
found In that ease there wen two wavy contorted 
streaks of perfectly paialle 1 and of Blmllur outline but 
unequal In Intensity lining each from a mil of a single 
track railway nnd apparin ly teimtnattng In the 
Htr fifteen or twenty feet above the tiaeks They were 
dually traced to a moving camera and a reflection 
fiom the wet and polished mil btiifmes of the light of 
an an lamp located outside the Held 6f view It ic 
quired a visit to the itace Itself to enable this eciiulu 
Sion to he teaeheel The parllctileu beaded streaks or 
lines of dots wen traced to the fact that the ar lamps 
causing them win operated hv alternating currents 
which naturally give light Intiriupt d at the teto of 
turn in one hundred nnd twenty times pci seiond 
being the usual rate All this cnplmslxts I lie need or 
cart and wholesome Hciutiny oi even skepticism be- 
fm reaching i eotiiluhloii tu such eases 

Is Is ad lightning which luis at times been described 
us ubsctvcd vlsuulty a r ittty' It It is It te pe ers to 
be even lunr than tb glohulai vailety I limps it 
Is a stilng of globule s t vtrie tv of globulin lightning 
Hut we e mi not make issumi lions As In tie its it 
globular lightning then is borne tcsitniciii) which can 
not Is wholly dtsngienled lending to allow that a 
foim of dlbihaig resembling a stilng of betels cun 
iiteinlly exist An ace mint of an instance w us glv ii 
m within one bout uflei tb. oeiirrcnc Hh II Hi 


wltuesa was kuown to me> as perfectly reliable The 
appearanc e was dcae rthe el is a fe sloou of finely * olored 
oval beads hung as It war* fiotu one tiart of cloud to 
another and an persisting for some sNonds while) 
gradually fading away 1 h* opiioaitc ends of each 
bead weu said lu be different lu coloi It was scan 
during an ufteiuoeni thunders!mm md siKiketi of as 
vciy Uaullful and altogether different fiotu the usual 
/tgxag flash 

If 1 have dwelt uieoii these exciitlnnnl appearances 
it sum* length It Is be e ausc tin y ms iii to show that 
In elcc trie lty the it ih much yet to burn and abundant 
npiHirtunlty leu futm. tnvtstiguiliiu It Is certainly 
literally tiu* Hat In the liuguagc of Slmkis|Karc 
There nit niou tlilngh lu Heaven and earth llutatlo 
than ate die vent of In your philosophy Such work 
belongs to the Helene, of plysl.s now recognized as 
rundani. ntal In nil study of uatuie a processes In 
eliitiiial eiigime ting which Is In uallty an art luescil 
upon applied pliyst s the subj et of llghlniiig prut e 
Itoii bus always b. i n one if eonsideiahle If not vital 
itiiiMii tune. lust as a lightning iliac hat gt trom a 
* loud eh at up a path fot othi t disihaigtu to follow 
so in ehetile undertaklngs tl opens up imths for tliu 
iKiai. of the 1 etihlty we ate sending out to do 
til. we ik lull mil tl sue h as for lighting pow. r oi other 
us lu tl past ellslhbm lit of m lehim iy In tier 
til it limns bus not b n inn lb in. nt growth of 
longdlstuii i tr insiulHHhm Involving hundredi of 
n 11 s eel win mil d on im) 1 h m ions country over 
hill end thnmgh veil vs Ims w t n w ptnliltliw of 
liet ithen iiud ellid roi r u w d ulively In piovnl 
lug «ui hum fen i nil i ing lli I In s mil appniatiiH Ini 
■min te tli linn fill 11 its of el etui hi urns ludg 
lug th t ill in by III pint wt may com hide Hint 
white ve i dlflt nit I h of tl kiml arts In th gnat 
luttu xi nsionn ol all Ii tigiu eelug work hi 1 etcc 
end Inv title u will inn 11 na ill s iiupl lot the 
n ds and Hit ispld ailvun i will be continued 


THE EXCAVATIONS 


OF ARLESIA. 



Owe of the most Interesting problems o 
has been finally solved hv the i 
t unit dialled at Allsebante 1 
ot Ark ala that city of i 
getoilx headed HO 000 I 
gallant though futUe I 
the Vie tortoua I 
lu 1UI) F 
cnee of M 
1 le III H of tl 
1WI thee ] 
closed at t 
Alalse (Uouba 


tlon of thu 
opplrtum <t< 
whh h e onllnns tho' 

In the 11 Itlc tongl 
Alls** reading thus 


Iota 
Ah ma 
oeununt exists 
i >i votive inscription 
f in Id 4 on the. plain or 
Martlalts Dannotah levru 


Wseuctl susln e idle non etlc gobedbl dugeontleo Warn 
tin lu Alllsla This trauslatod leads MartlahH sou 
of Dannotulos, made for WouetN this monument aud 
eiecta It for WeutllB In AUae Hr Vcieontre shows 
by the text of the grammarian ionicntlus that lu 
(he Out lie language the letter t la pionnunced not 
as in Gatin but with a sound lute mediate between 
4 and e it follows that they pionouneed as Aleala 
the written word Alllala which Caeaai merely spelled 
as pronounced 

Napoleon III who wrote a history or Caesar at 
temptod to settle the question by excavating tile re 
mains ol tbo admirable lines of cotilicvallattuu and 
circumvolution of more than Hi klllonut ra lu extent 
diawn by tho Homan legions around Altsla but sue 
cecded only in uncovering numerous tomb* rtcognlxtd 
to belong to a period many centuries prior to that of 
Caesar 

More recently tho Idas was conceived of digging a 
shaft perpendicular to the assumed lines or invest 
mont the soil of the platoau consists of a soft dark 
vegetable mold overlying a subsoil hard white 
compact and flinty in the latter distinct trace* were 
discovered of 16 meters to 2 6 meters In diameter, 
whose outlines were clearly shown In geometric si 
fashion on the walls of the short These lines con 
curred in design and dimensions with those described 
In the Commentaries Within these trenches were 
found bucklers and objects of equipment of Roman 
and of Qaltte origin and bearing In their form and 
structure the character of arms of Caesars epoch, 
in om was found a handsome rase of Sliver, orna¬ 
mented with a garland of leaves and berries in 
relief 

it ssems certain, that Alc*Ia was destroyed at least 
Ifcrao tJMm Attentive study of tbs remains shows 
ttyrtt'Atipdfe asm*! U tto blatcry of a QASMMiA 


city In slit s tho original Gallic pilod 

1 hi fits! in chutdc crlrcil by wuIIh wIicimi fa IngH 
un v.iy tegular and composed cl tin be Ml niutiiiui 
1 In < onstreet I Ion Is vc rv solid tend cm rnl and tin 
Joints luvc usually lx . u find 

he second epoch (nt llu ud ol iht Hist cutlery 
1)1 shuwn material ot Ic hh value arrange 1 wtlh 
art while at intliy |olnts wuIIh of the first pellud 
hi rv d as miller pinning tm (lust of the s cniul 
Insllv much later following a mw etcHtrue11cm 
"normid oi tlilid century A 11) III city wih ic 
built hut with walls natiow nnd itifirloi showing 
the poverty of the plan which was constantly ravaged 
by the bat bail uis till Its filial overthrew whl h the 
study of ils money aud pottuy hIiowh to have cm 
curred about the ttfili cmtuiy aitn (lulst hnr i 
tiiuuHuud ycacs oi niou tin vety . xisiimc of tho 
me tent rlty was iiuanspci ted the medieval city cling 
lng to the flank of the hill wliore a modern village 
has re | la.«d 14 

It must be mice! tint Hmniig the Human rums wn 
found ll/t icmulns of Gallic huts usually slightly 
sunk In the soil and built of lutktil clay Ih ft ig 
minis found bliow tlu preelB** method of nniHtrui 
tkm 

Wattles w i built of puled brandies in llu cxi 1 
outline or the ptoposed edifice On c-ieh side of I his 
structure was applied a thickness or wunl ccnti 
meters or cliy and the whole was then baked by Arc 
applied both within and without liras the wood 
was tarbunlnd and the earth transformed into solid 
baked day 

Wdla iislermi and uciunluils exist in roualdcinble 
numbers on tbc plat su and many of tin hi oxeevaud 
to the rock yielded innumerable objects prismved 
intmt 

Among these may be ni iillontd hro in culdions a 
jug with Its tray a perfume vase a wooden bucket 
bound with lion and bearing a meter s length or 
chain and finally a wooden musical instrument 

Ibis last object 1 b the most precious of all for it Is 
nothing less than a genuine* pipe of Pan and is abso 
lute ly unique no other example having descended to 
us from antiquity 

Beautiful baa relicts nnd statuettos have uIbo been 
found It was first the topltollno triad—lupltu be 
tween Minerva and Juno which marked tin Import 
ante of tho monument with throe* apses when It was 
found then one of Castor and Pollux om of the 
Heavenly Twins being lu good condition while of the 
other only the head and some fragments of the horse 
were found 

Of special importance Is a mutilated statue of a 
Ufilllc chieftain showing the spparel the tunic, and 
a sword belt to which a short sword was attached 


Ottn i nitt Is an un Anin/i ii i lupltu a divinity 
v tile il v h which i nils mini (J inn nli (hhIh a 
life size head if c woman guild ss oi mpicss and 
above all tin. hinds with c Ic Be cl vis ol negroid 
tv pc which ic all icihnib III nils ot He c inks said 
by III me u ills to hlv I >ught n glues ind 1o be tin 
Inunilei cl A Item 

1 In ii too a innniH 1 plunm godd. ns of liirs. a and 
stnliks wns In night ti light us also i small phcqtic of 
licnut or til same divinity minus a head 

Uf the nuiiieioiis plena ol leiUcij some are beaut I 
Hit and om b ailng hii Image ol tin god Mltlira 
a ally ic nmrkuhlt 

terhais the most mtci bting ol llu Gallo Romanic 
mins Is the gn it tluatci with a lu.udc ol over .4 
mettin placid against the sld ol a hill Ihiitnd Is 
the sup rati uc line or u ti tii| I. Ik hide tlu walls Is 
tin has. ot the ultui wh I. llu pi ic si stood outside 
in a hjia c limited by a poitho w r* tlu woishlptia 

Purlinr to the cast was tlu great iiionuniint with 
thin apsih which contained the t. lupli and inadu 
put or llu bailie arc Intel lural nu inhu This menus 
to indicate a ptgun Inutile n adapt. .1 at the dawn ot 
tlu middle »g s to tlu uses of llu tlirlsttah faith 
At tin north of this moniinii ut la round a vast quad 
raugulai stimuli whose tacadi nmtulns a double 
tow d columns placed at dtffucnt levels It was 
mm this ihut there wire found iii a house which 
must have bun used as a workshop troughs aud frag 
mints of inillH which Indicate tlu nature of tlin In 
dual! I s of AI sla 

In tlu sixth aud latest ixcavutlou a vare was 
round which is a most beautiful example nt these arts 

To the cost ol tin inniiiiuunt uf three apses Is the 
forum bounded it the north and south by columiH 
the tins.s of whose piling arc still visible Ruins of 
many houses are found In some of which llu healths 
an still filled wtlh ushus 

A coidlug to Pliny Aleuts was the scat ot u famous 
industry plating and slivering * spec hilly the it ik 
lng of arms and equipage of silver Hueh an i mint 
tm a, tuxi of course shows a high degree of civil 
lxatlon 

Kclnach news In this a correspondence to the tilth 
art or enameling which existed at ltlbraeb Ihc 
passage In Pliny relating to the metallurglt traits m 
Ale sla has bun corroborated by recuut finds parti, u 
larlv a uiliror of bronze lined with lead aud som. 
of ihc utsnslls of the bronxnmakers consisting of 
troughs and crucibles of rerractoiy earth In which the 
btonre was melted and fragments of mfiln of baked 
elay Into which Uni metal was pound to bo molud 
according to a proeess at ill in use at tlu present day 

A museum will shortly he opined ut Alls* for the 
display of these relics—Abstracted from Is Monde 
liltutrd for the Ocuamrw Aumuav SurmauKi 
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THE PROCESSES IN COTTON SPINNING.* 

A REVIEW OF AN INTERESTING INDUSTRY. 

BY LEON A HACltETT, S. B.. *0 4. 


Thf cotton manufacturing Industry of thin < ountry 
hu an anuual produc tlon of nearly half a billion 
dollars value 11 per cent of which originates In the 
State of Massachusetts alone The Industry while 
expanding as a whole to m«ct futun requirements 
has nevertheless fallen off In Maesa< husetts during 
recent years in Its percentage growth whin compand 
with other sections of the country and indeed with 
the prospect now that th» ccuter of the Industry will 
evintually move to the South 

The Increase of fixed capital in fact during the 
past eight yeais for Massachusetts has been but about 
20 per cent while for the boulh In a tonesimndlng 
period the Increase has been well over 140 per ccntl 
this shows that the manufacturing output for home 
and export trade Is far from being abreast with tho 
demand for goodH and further Indicates that the dc 
tic lone y In production of this prlnclial staple mauu 
factun of the State Is to bo supplied from another 
locality 

With a view to giving some general idea of tho 
manulaclutc of cotton an Industry In whl h Masau 
ehlisctts has long been foremost the following Is 
pieseuted being however only an outline of the 
opciatlons In that biauch of cotton manufacture eou 
ccrncd iu the production of cotton yarn from raw 
cotton To tho average reader unacquainted with tho 
manufacture of this parttculai staple an explanation 
of cotton spinning as a whole Is of Hist Importance 
one that does not enter elaborately Into details but 
gives a notion of what Is accomplished In the factory 
and what maebinos and mate rials are used and what 
principles arc Involved In the various Btages of 
progress In such an explanation as tills then will 
neecasarlly be Intteduced some few technical tiling 
peeullar lo the partleulai pres ess described without 
which the explanation would b lews Intelligible 

In the spinning or cotton varu there are flvo pro 
ceaaeui or really five types of nia hlnes thiough which 
the cotton must jaiw In Ita manufacture Into yarn 
These processes are the il king the earding the 
diawing the |ioeess using th niaehln railed a 
roving frame and the final proe ess of spinning proper 
lie Kiaii 

The picking process which Is the Unit to handle the 
cotton has two put poses flist to clean the cotton 
of its broken leaf sand and very short libers and 
then to pr pare the cotton Into i suitable shape to 
be treated In the next prit ss eif eaiding Poui ms 
ehlnca arc used sueeiHHlvily ti do this which are 
shown In h Ig 1 In the < rde r of th Ir working as 
rudci breaker picker Intermediate picket and 
tlnlahoi picker 

Cotton as ce ctvrd at the mill corn s In tlu form 
of bales approximating rtm poiinls In weight coin 
piisaed to she ut 16 pounds i r i ubli foot From this 


cotton Is carried forward to the spikes some pieces and the cotton poela off In the shape of on* thick 

are caught thpre of larger olre than permit their paaa ribbon from both screens. In tho breaker picker 

Ing by at the space A and In consequence are knocked (Fig 1) this condensing action ia the same 
back by tho revolving splkod roll F Later these Now we will return to the point whore the ootton 
pieces again repeat the climbing up operation until from the trunk M passes on to N Hera It la con- 

the stock has been so disintegrated that it la all en densod momentarily into a abort ribbon (?) then an 

abled to pass on It will Is noticed that this knock instant or ao later It enters the chamber Q to bo 

lug back of the largo pieces of cotton during tho broken up by the beater and finally la condensed 




INttWflEDIATE P CKLtv* 
I'm - 


action of the feeder 1 m virtually a regulating action to again at the cages K wheat it poela off Into a ribbon 
the supply Thi cotton next enters what 1 b called at b It passes now in and out around aome heavy 
the beaurchamber at U rolls and la wound up in a roll at T In this form of 

This Is a cylindrical chamber containing he beater a 
ll which is the vital part of the machine In con up 
btiuction the beater Is simply three parallel bars 
fixed and so bolted securely to aims about a center 
that they may be revolved at a high speed of I r U0 
i evolutions iter minute As tho cotton Is fed 
fiom the rolls at K It Immediately comes In the 
of thine revolving bars and in no doing la 
down against some grato bars at I These bars 
so at ranged that while the cotton la opened up 
them the heavier Impurities like sand broken leaf 
and seed are also driven off and out between them 
while the main bulk of tho cotton passes on Into a of 
I Ipc or trunk M Tha 

A suction fan la the means used to send the cotton tlons of the 

«n through the trunk to N (Fig 1) where the cotton nesa and foi 

arrives at thr next machine usually located on the picker and the ntxt 
floor above called the breaker picker In this ma- finisher picker ara used 
chine the cotton undergoes four distinct operations caswjco 

(Ik llrst of which night be called a condensing action Tbe treatment of the cotton in tbe carding process 
as the cotton cnicrg from the end of the trunk then la one tending toward the lndlvfduallalng of the 




previous treatment the (11k rs have become pic tty well there Is tho one of beating as before In the feeder 
matted together and when tl y arrive at the mill following this another condensing action and lastly 



and an opened up they dint return to tlulr natural the formation of a lap The condensing action will 

A iffy state without const l<table mechanical handling be more cloatly shown by reforence to Fig I tbe 

The tec dor (Hr i) whl h Is tho first to operate Intermediate picker machine 

nrtir the sacking and baltth* have been temovid la Two hortxontal screened cylinders called cages (A 
eh signed to break up tl o cotton Into comparatively and ff) here revolve In opposite directions about twice 

small pieces front the large matted onta that are a minute The length of these cages Is 46 inches 

thrown Into the machine hopper by hand from tbe and their ends arc to mounted In tbe sides of tbe 

mixing pile The larg piece a get toesed about In tho machine that by meant of an plr-doct hot Indicated 

fe dci and omc finally into contact with the spiked leading from the ends of tbe cylinders to a suction 

traveling lattice 4» moving up the side of the hop- fan a pressure slightly below atmospheric Is pro 

per hex t which they ar cnirlcd forward hv the deiced so that the cotton aa It enters the chamber f 

other lattl e f /> moving alcng th bottom Aa the Is at once attracted here to cover op the slowly mov 

“ • tl irvtr i ki Mil wi k 7r i ,n * • tn * en »urfacea At the point D aa the cage* 

t vmm* gayert, Beuttia tt p, >#■ Thi* cuw mm u»iee4* less. eeatlsue to turn, the seal of tbe atr ahaaaber Is passed. 


fibers that la a process where tho cotton la ao 
closely dealt with that the fibers may each be said 
to have been separated once during contact with the 
operative part of tbe card The process by which the 
fibers undergo this minute handling la of the nature 
of a brushing or combing action where all the fibers 
are subject alike to the same treatment with oombe 
This brushing action too Instead of being repeated 
over and over again is continuous and tbe fibers are 
held fast at one end duilng the treatment only 
through embedding In the bristle# or teeth of one 
brush while another performs the combing or indi¬ 
vidualising Tbe degree to which the libera ara pc- 
tually Individualised into what might be railed par¬ 
allel order such as will be needed later for the for 
motion of tbe thread ia probably very small hut they 
are sufficiently loosened up here to adapt themselves 
readily to this order in the next operation 
The combing action as used la tbs card, la indi¬ 
cated in Fig 3 where the bottom comb or carding 
surface A of tbe cylinder acts aa a carrier of the fibers 
bodily forward, to meet continually new clean brtsUea, 
or teeth, ef the top comb or flats sod also to hokt tho 
fibers sufficiently embedded In the tooth so Da not to 
slip by easily from one tooth to another during the 
operation hare When the ootton fibers ar# plaoed 
between the two brushes or carding surfaosa ef the 
machine of this prooesa, the straightening find fckdah 
ing action is at ffiit a gradual one ad the hrashl, 
move by one another, hut after contact with the VMMt 


distinct betterment to the order of the Share ?i tW 
be seen from th# figure that thfi «*** 







' SCJENTOTC AMERICAN SUPPLEMENT No. 1798. 

from one fiat to another until at 0 the action of the In tho 


on of the In tho shape of circles or c oils In a e an for the tempo* 
the close rary disposition of thi fibers until withdrawn again 
% *, *o later In th< < oum ot manufat lure 


tfpmr caidfag polabi the fiats as they are called data ends Notice will have been taken of the (-loan rary disposition of thi fibers until withdrawn asaln 

tayes IhSfri fiataUfiate WdrolrabJe stock, which setting of the flats to the cylinder from Big *, so later In the course ot manufacture 

SIMM he MBMWed from the cotton, aa they would close that any fibers placed between fiats and cylinder ukawinu 

wdrk poorly in the tplnnlnf operation later The must needs be torn spart or Individualised by the In this process the cotton is received In th^foMa 
reason why these short fibers In the flats are detri- action of so many teeth After being carried by all of uh ailed allvor from the card and after hnuttfe 
mental to thn finished yam is that they are the lm the fiats by the cylinder the cotton continues a short boon operated upon it leaves the process In much the 

mature cotton flbera, which are always present to a distance farther to H and then another smaller same form In which it was received Indeed It does 

more or less degree in all grades of cotton and as 

snefa do not p o rn ess tbs convolutions or twists. In the . rv . jmc 

individual fibers that the ripe ones do These con \ * } •£*% 

volutions, or twists, in the fibers serve the purpose ot V. J VW V.bF jft'v « , s 

Interlocking with each other and by so doing give fimPTflW TnliW* 'i » 

tha strand some appreciable strength (see Big 9) l ) \OF {J C 1 " 

An arrangement In the cardlng-englne provides for v/ nnrr '•ww^-'Cgjr **** * 

the removal of the abort flbera through cleaning the - ~ A ~ — 

flats as they turn, in course of their alow rotation 
out of contact with the cylinder at about the point B 
A general description of the card may now be given 
and the passage of tho cotton followed through the TbTI 

machine at the same time A card as used In cotton SjTVMj 

manufacture, la a machlno that has many of Its active H 

contact points concealed from view so that when oh- ? 

served casually its means of operation are not at all | l | | l [’SL | 

apparent In Big S a sectional view Is given and alto Isrnrc] gjUJ (5;%: l”a5gl 

enlarged sections of operative parts connected there* 

DRAWING ROLLS 

The form in which the cotton is received In this F i«* 4 


In this process the cotton is ■ 





L^gJ bnBu| bml l»sd 


process has already been stated as that of a broad 
rolled up ribbon of cotton or a lap and now as it 
leaves the card It takes the form of a strand an Inch 
or more In dlsmeter From the lsp that Is fed Into 
the card each yard Is turned into from 100 to 1/0 
yards of ootton strand of soft rope form this number 
of yards with corresponding diameter being governed 
largely by whether the ultimate yam is to be a coarse 
or a fine one 

The lap la placed ut the back of tbe card and unrolls 


cylinder comes Into operation acting as a sort of 
stock remover to the large ryllnder 
This smaller cylinder which Is placed almost up to 
tangency with the larger one Is called the doi r and 
Its only purpose here Is to transfer tlic cotton from 
the main cylinder to this smaller one The principle 
by which this transfer lg accomplished la a trifle pus 
sling as both the actions of surlace speeds and comb 
lugs are Involved lhe large cylinder turns at 100 


not appear from a casual Inspection to have been 
changed at all by the action of drawing If however, 
several Individual 1 yard lengths of the silver were 
weighed their respective weights might be say 55 51 
9 and 1 grains eac h pc r yard an average of 54 
with a maximum vailntlon of f grains rrom the aver 
age Then at Hit nd of thi process any other four 
yards mi asurc d off at random would like ly have 
weights 40 41 4/Vi and 40y an average of 41 with 
ic variation of 1 ■/. grains from lhe average 


Cl o 



along the food plat*?, Mttl tfcSWd 
the point D At this peftnf the cotton is snatched 
away in small tufts by tt# saw-toAhs* surface of a 
cylinder, revolving very quickly which Is called a 
Utker In These little tufts of cotton which the saw 
teeth pick oft are dashed down against some grate 
bars or knives, at B and at the same time any dirt 
still retained In the lap la driven out between the 
bars. The llckertn saw teeth also throw the fluffy 
cotton down farther upon tbe cylinder where it at 
onoe adheres, through the action of Induced alr-cur 


ovolutlons per minute or has a surface speed of 
about 2 100 feet per minute the doler Z7 Inches In 
diameter moves about 10 to 12 turns a minute oi 
with a surface speed of about 72 feet This means 
that 29 Inches of surface of the cylinder all laden 
down with loosened fibers pass by for every single 
Inch of surface or the doffer that moves away from 
the point of tangency The Inclination of the doffer 
cylinder tenth being favoinblo to receive tlu fibers 
fiom the cynuclei and the distance between th two 


ThA result of the drawing and one or Its main 
purposes hire has been to reduce the extent of the 
variations In weight It bring Immaterial as will be 
seen later whether the full weight of the allvcr Is 
40 or o0 grains In Use If Beyond this added uniform 
lty of the strand there Is another benefit derived In 
the operation ot drawing which might be torraed the 
parallelisation of the fibers At th beginning of the 
process the fibers of the strand from the card were 
trussed In tveiy direction along Its length lust as 
they were beaten off from the doffer cylinder by the 
Vibrating comb Now In drawing these fibers be¬ 
come placed In v ry close alignment to one another 
in fact an extreme case of the arrangement of the 
fillers would be ic| resented In Fig 4 where A shows 
the trussed positions of lhe fibers B th« relation of 
lhe fibers aft r having | ass d through this operation 
or drawing Tbr < machines are required to bring 
about the requited uniformity of the strand and to 
parallelize the fibers all of which are of the earn* 
type the operations bring merely repetitions of one 
another In different machines 

In Hu r Is shown an end sectional view of a draw 
rrame also in Fig 4 on a large r sc ale the four pairs 
of flnied rollB A B t D These latter an what do 
the drawing lhe upper rolls movp from contact with 
the under ones while the latter are positively driven 
by gearing on their ends 

blx slivers rrom the card are passed In at A and 
through accelerated surface-speeds or the rolls are de¬ 
livered at t> In one combined sliver of about tbe 
same size as any one of the six to enter There baa 


rants At the cylinder the operation of the card may 
hs Mid fairly to commence the Itekorln being essra 
Utlly * feeding and opening up ariangement prepara¬ 
tory to the carding of the cotton proper This main 
cylinder and operating part la usually about 50 inches 
In diameter and 46 Inchee wide and la made of cast 
Iron and provided with an axle for Ita rotation It Is 
also covered with a so-called card-clothing the action 
of which la the direct means for combing and separat 
lng the libera In appearance the card-Uothing is 
somewhat like a music-box cylinder, only the points 
on the letter are spaced far more coarsely then those 
of oard-clothlng on tha card-cylinder An enlarged 
section, given in Big 8, shows plainly the clothing 
teeth, aa attached to tbe cylinder the flats and the 
fioHer, and also tbe relative positions of these teeth 



Fi« fi 


when the cylinder la working against tbe flats or the 

doffer Tbs number of points In tbe card-clothing cylinders only 7 1000 of sn Inch the transfer Is read 
runs about UJ M0 per aqnarv foot, and on the basis of fly effee ted so tbst the doffer practically bai bs off 

calculated anrfa os -epeeda, there are from 10 to 14 with the fibers that are thrown upon It and moves 

pofetfl unwanted for every fiber that passes through sway with them to the point J 
tha machine , and tibia, in view Of tbe purpoae ot tbe Hero a vibrating comb acta to clear or knoc k tbe 
card Ip i^h^ Hh the fibers, would seem to b* a fibers off from die doffer In quick little raps and they 

ratio siiltlalml to hare some effectiveness peal off In the shape of a broad transparent film of 

Starting aow at the point Where the cotton is fibers. The film is drawn out a short length when It 
oapgbt oa tke cylinder, we notice that it it carried is contracted into s funnel-shaped piece which brings 

Hnpkiritill hi |bs dtpoflUa direction a abort distance the cotton to the form of a strand Then In tbe form 

Mty* H oertro onto the uc Horn af a camber of tats of a Strand, tho ootton passes through some calender 

taettawga iilIklngsT t, Tkrn from r, the cotton is rolla to be slightly compressed and Into s roller 

«aWaj#Wtafrw*no MM'dM * the eylintaMsath WMf* a mean, is provided to pack the strand sway. 

39&iWLtr A e ' - »‘ 


therefore been a drawing action ot six to accomplish 
this reduction In sue and by so doing thick variations 
in one strand will be found to have frequently come 
opposite thin variations ot tbe other while the re¬ 
sulting strand or allver becomes more nearly an aver 
age of all 

At the front of the draw from# an arrangement 
called a roller is used the same as that employed In 
connection with the card and by means of It the 
silver is packed away In a tin can In the form of 
circles or rolls in such a manner tbst entangling la 
infrequent when It is withdrawn again for later uae 

A delivery la the unit of caiwrlty of the drawing 
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frame and the term refer* to the number of finished 
drawn nil vers delivered from the front drawing i oils 
In any complete drawing frame mac blue That l* 
When six cans of sliver from the carding piocess are 
clustered together at the back of the Uiaw frame and 
their strands arc all united and drawn Into one at 
thu front of thu diaw frame thin this la called a de¬ 
livery Four, five or even six finished drawn alive is 
are the usual deliveries lonstiwtcd foi (linw frami 
machines dcpcndillK upon the apace 01 mh t lal re 
qtiirements of the loom where In them cases the 
cans at the back of the mac hint b would la .4 10 and 
•ib respective!) In nuinbci 

(to be continued ) 

gEorrcgy ond cncc. 

ESPERANTO VS IDO 

To the rdltoroMhe Hi ir Mine Auntie an Sniirvirvr 
In the He iKMinc Avuhiian MiniMiM r«r May 
->Hlh I nob nn nrtlclc headed llo a Ihlril Unlumnl 
language with a sub he ad An Improvement on 
hKiHranto pit auniuhlv copied fioin I mm linn oh 
one iiaraginph stalls ofT A witter In Umse hau 

No doubt you print the alt It It In good faith aie a 
matter of news like ly to Internet many of your r< ad 
e rs but the n ire so manv giosa nilnetatc me nts the rein 
and it Is oo eelelent that you Ignorant ol the nal 
facts have been Imposed liicn by those who nit doing 
everything possible to wieek the luteinational lan 
gunge kspernnto that 1 < innot lannlt the lntl 
dint to pass wit limit sluing pintetet I am one of ihosp 
who have given Hu question nr an Inti inational Inn 
guage ninth atmlv hnvi thoroughly mastered Ksper 
an to made a < low examination of tin extravagant 
e talma put foith foi this ulhgcd Improvement and 
kueiw white of 1 Stank Nothing would ho eaielir than 
to disprove alt of the prelimdonie made in your article 
foi llo were you willing to areord tm suflUUnt 
•imce but as you (online yourself to some bald state, 
merits I shall merely call your attention to those 
which sre fnlw tn the hope that you will be suf 
fie ie utty fall to pi taint to Venn nadns the other stele 
You teay the I ape iante language thus tannot as 
yft la cnithldiitd the solutton of the pioblem The 
tntelllgiiit hade is of th movement an tully aware of 
this paitlculaily M iU lleaurronl n« a ehatnpton of 
thpnroim while the liivmlor l)r /nmenhof lilinHilr 
has appioved 111 veiy material iiolnts Tspi ran to has 
been used fur almost every eoiutlvihb purimse foi 
nearly twenty five years lina lain found moat excel 
bntly adapted to Us puipew and butt more than J0» 
time* <»» w my ail pit anil vipp rt tn a* alt other pro 
pom t] lanyuayts put ltpith.it Dr /anunhof has NO l 
sppreived or any change hut on the eoutiory has never 
ftilbd to talHc his vole against stub letlon pointing 
out the grave dangi t of any interference with the 
fundamentals of the language e special ly from self 
appoint)el loinmittecn and individuals who for one 
pennon oi another pose me savlt rs In this position 
he has th unanimous mid tnthuslaHtb auppoit of the 
language (eiininlttie with Its inner Atadmiv to 
which are re ft ri eel all questions affecting bsperanto 
for settlement 

It ts Inn that hsptrnntn has six ehaiattirs In Its 
nlphatiet which inquire special tvpi but Irene h hns 
st vital nlso (teniian Hpaulsh and many other widely 
used language's end thin Is a most exit Hint riason 
for their Intrndut tlon hurtlioriwiri Duse special 
tharaetirs iiinv Ik leadtly and ehnaplv purchased from 
any tvpe tounder in llnotyit dealer and in fact ato 
round nil ndy In many 1 ailing pi luting catahlishmt nts 
You sav I licit r the e licrnnstanrcs no progreas tan 
It exit t ltd nt 1 ape rantn the pant tty of roots 

ih so giieit Fspnanlo Is a living language In pmetl 
nil iih hv ninny liundreilH ol Hi msands of pi opb all 
over Hu world for pbiisuit ses Ini lnt» renurie and 
litiMln as aim lrngely foi the tiansnitlon of (he affairs 
ol various hc icntllii polltbal tellglous and other so 
t let its and HSMielatlons if an International ehanuter 
and Is glowing nnd tvnlving prcelselv as nnv other 
language grows nnd tvolven Ha oilglnal vocabulary 
was simple ns that of nny lute mat I mini language with 
the slighttst ho|M of suttisa must niHessarily be but 
tt was en ne Iv sutth 1 nt foi all oidtuary nee da and to 
satistv Hie qulrcmt nts ot sclenllsis and siKiialtsts 
in various math rs mnnv the imanda or words have besn 
added amen a dbttonaiv of the same now la tng in 
It itaruHon which will contain upward of lUPOOU 
As ngards llo puniit me to say that tt Is merely 
a plagiarism of hspeiinto an imitation with many 
tnelhnl eliaiigea none of which can be considered in 
the light of Intelligent unprejudleed eorapnrlson as 
an Impiovement On the eontrary llo la far more com 
phx has reintroduced many of the alphabetical ab¬ 
surdities ami language raulta found In French And 
hnglish and so fur from not being oxposed to the 
danger of being supplanted by the creation of a still 
Ik tie i nnel materially different language suffice tt to 
oay that up to date nn fe we r than six former sup¬ 
porters ot Ido or llo u it is variously called. 


have become dissatisfied with the language and pub- minds of the workers, In a manner never to be tat- 

llbhed books of new systems, each one alleged to bo gotten a clear conception of the main conditions ro- 

Ik tier than any of the otbeiis quirtd for a successful soluUon of the problem and 

bspe rantlsts even Dr /amenhof himself, make no a recognition of the errors which a disregard of o&e 

elalra that bspiranto la perfect or not susceptible of or other of these systems had produced In the existing 

improvement On the contiary, It Is constantly being system The delegation decided that none of tba 

linpiovid and made more efficient hut in the only ra existing systems fully satisfied the conditions neceo- 

Hoiml and leaslbb manner as provided for In tho sary for an international auxiliary language, but that 

4undam nte. ihoie aie detects tn Esperanto Just the wldelyknown Esperanto would serve as a basts 

as th u are tn bngllsh nnd other languages or Id any for the working out of auch a language although ear¬ 
thing 1st* built by liunnn hands or brain But wc are lain changes wrere necessary 

fully cognizant ol this that Fsiieranto has boen A standing committee was elected Including Ost- 
proven to b most excellent for Its purpose by the wald Couturat, De Beaufront and Jespersen, which 

only logical test that of eoiitlnuid UHR that Caper was Intrusted with tho task of determining the new 

ante Is simple may of acquisition has no difficulties hums or the international auxiliary language on the 

which anyone cannot master with reasonable effort basis of the principles laid down In tho sittings men 

that any search for a perfect language u futile as tinned above The changes carried out by the com- 

no two pi rhons inn agree as to what constitutes pertec mlttre of the delegation are embodied tn the form at 

tion that what is wanted is aar<< m< nt be twice a all new grammars and dictionaries The delegation sue- 

tt of Ions upon MJJfA o\t I AhQVAClh whether that reeded not only In recognirlng, but also In correcting 

Inngunge he I sperant o hngllmi Drench Chinese or In a competent manner the e rrors of Esperanto with 

( hoc taw that to permit these pompous gentlemen of the result that wo are to-day In possession of a lan 

the sc 11 uppotntod eo-i ailed deli gallon to change the guage which in respet t of facility lurldity variety and 

language to utt themse Ives would at one* render value elegance of expnssloii represents tho pinnacles of In 

lues tho vast literature of our language discourage and ternatlonal speech The new languagn has been called 

disgust the gnat nitoy of support! ih and adepts open ldo tthat la a drmendant) because It nprang from 
the door to nny other de legation next year or ten Esperanto 

yenis heme and tiring down lu min the great edlHcu Hit- new vocabulary contains In round number* 
which we have labond so long and strenuously lo r 400 stems and In spile of the Homaneo character 

i et without any compe naatlng advantages what which tho international language uocesaarlly pos 

ever St sacs forty per cent of those are eointnou lo German 

In make n suet ess ot this movement one of the English French Italian Hnsslan nnd many othei 

gicatest and moil important In the history of man languages Mortovci there are naturally numerous 

kind—Hit sole method Is to sink all pnunnl pi if r othn Btcnis which occur simultaneously In four or 

n V until up n mm one mtabUihul anil pi nun «'< ol the great languages this simply proves that 

longu ip and sav to the world I tarn this tungim It Is only neiessary to mbit judiciously the words 

bib In the nsHUianet that you will nut havt to dts common to the living languages that lu to any by an 

tnrd tt and commence all ove i again six months artificial process tn oidir to conatiuct an Inter 

heme CiiAKirs E Ranpaii national language 

l’rtsldtnt Seattle Esperanto Society Dspe*rantn lias aullired because it has fallen Into 

He attic Wnah the hands of be li ntlfie ally untialntd persona and 

Phis lr ft* r Is onu of many which wt have received BointHnies Into the hands of fanatiiB Added to Hits 

Horn aiihsertheiB all of thun ardint LsiHiautlsts who was the desire to suar to the bunimlu of llteiaturu In 

tall to re all/e the purpose of the creators of Ho That sit ad nr tonllnlug the language to the practical affairs 

puriwvic Is admirably outlined in a recently published of life and thi truly childish confidence which has 

hook entitled late inational I inguago and Sclonn ltd to the spoiling of the classics of different nations 

which consists ot a Berks of papers by Prof 1 b> translating them Into language Intended for other 

(eutiirat O liapcraeii R Lorenr W Ostwald L purposes 1 he delegation has laboi < d hard to free the 

1 fnundler and F O Dnnnan thorn hs|Krantlsts who quebtlon from all extraneous innatilirations Natur 

may take Issue with the statements modi tn our sr ally the delegation marks thnefnn without doubt. 



tnry language on the basts of Esperanto It is this ham and still more difficult to leroembcr lie has un 

language which our Esperantist friends repudiate, fortunately retained In tho finished language a whole 

without realizing In out opinion, tho purport of Ha aeries of auch formations which appear tn words of 

creator* suth fiequent occurrence as who how, where 

It 1 b far Horn nur Intention to attack Fsporanto never everywhere etc Dr Zamenbof has abown 
Dr Famenliof ih rformed a wondoiful work when he a fondness for albilants and diphthongs, which is 
created lull mantel at a time when the question of an especially evident in the invented wordi (e g, cM, 

lute mat tonal language had ceased to Interest hu here thlu each, eck even, ght that, gkm, until) 

ruunit) and succeeded In producing a tonguo which 1‘rof Jespersen also point* out that Russian usage has 

despite) IU defects Is decidedly superior to all prcvl Inspired such word formations aa e uparoli and 

ous attempts and which has proven Itself a service tinkulpigi Instead of thu international pronumar and 

able though not Ideal means of International com t tkuzar 

tiiunliation It will probably be conceded by Esperantist* that an 

II is unfortunate that many of our subscribers re auxiliary language must bo based on the principle of 

raid the Marquis do Beaufront as s renegade from the maximum IntornaUonality Logical precision of ex- 

l spvranto movenu nt It should not be forgotten that imwalon Is another condition Esperanto has a vo¬ 
lt was thiough the Marquiss efforts that Rsjwranto cabulary very far from being constructed according 

became widely known in Frame His disinterested to the principle of maximum lntcernationailty or logk 

msa ts shown by the fact that he gave up his own in ‘*1 precision On the other hand, the Kaperantlats are 

vent ton Adjdvanto as soon as ho came to know supposed to make op for thte defect by the famous 

about K*p4rantn if he has allied himself with the principle of vortjaraio that le word manufacture, 

delegation tt must surely be for sound philological wItb the result that their language falls Into tho error 

reasons of creating Idioms For example, in Esperanto the be- 

Urn distinguished chemist, Wilhelm Ostwald baa ginning of the sentence, ‘A rotary transformer might 

given an account of the work of the delegation Tho he called a motor generator, but the latter name is 

ummlsaion consists of reprtsentalivea or the English, usually applied to machines with Independent arm*- 

German Italian Scandinavian and Slavonic lan tures. is translated in the following way "Tnntigkan 

guage* Famous philologists scientists and phtloao- alltpecigiUm mi moot semi woforprochthtaafo. 4 ' 

phera have given valuable assistance Concerning the which literally translated reads, “A Klf-turnbif other* 

work done Ostwald writes 1 Although th* labor* wise making imtnment ran be called a awtar gro¬ 
were very fatiguing they proved ait the more et chtcrr” 

fectlve for the progressive elucidation ot the problem Itapermoto lacks a sclentifie method of word forgsd- 
tn hand From the very multiplicity of the attempts tlon Hundred of times the panted read« Of *f 

at a solution, and their discussion, there arose In the Esperanto taxi in in dost* about the sense of a* 
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adjeotHA, r*«* we* osmmoc expression* u “itoM" 
«ai "mo* M stons** twin# rendered in Esperanto by 
tt« meb* word (sMma) 

The language of the delegation la very capable of 
eyp -walnf difflcult paaaagea with all poaalble fidelity 
At a time when tbe language bad only just been fixed 
and when he bad had very little practice in its use, 
Prof Qovtvmt translated into it a particularly difflcult 
p-Hfg* gem the work of ttompers (the Viennese aca 
demiclss) on Grecian Thinker* Prof Pfaundler, 
without having seen tbe original retranslated it at 
Uras from the international language Into German 
and asnt this to (tampers at Vienna, with tbe iciquest 


that be would give hie opinion on the accuracy of the 
retranslated passage (tamper* wrote, (haiaeterlxtng 
the reproduction as astonishingly exact the 

test as extraordinarily successful, and the mult In a 
high degree favorable to tbe poealblllty of employing 
tbe international language This test must certainly 
be regarded as a very severe one because tbe German 
language la foreign to the drat translator while owing 
to its philosophical nature the subject was not fa 
miliar to the second translator as a physicist 
Finally It may be stated that Ido the new language 
is not perfee t by any means I ike eve ry other human 
invention It Is perfectible Without doubt it will have 


to undergo changes and improvements for one cannot 
expect that such a gigantic task as the introduction 
of an International auxlllaiy language can be at 
eompilsbed all at once ldo however represents tbe 
first artificial language whose introduction to science 
dcseivis serious consideration 

Wo would urge iSsperantlsts to coot*rain with the 
delegation In solving tbe very important problem of 
providing the world with a language which shall be 
truly International They can h ol great assistance 
in this effort because the) arc famlltar with h s|h ranto 
and ought to bo able to speak tin n«-w languagu with 
very little effort — boil on | 


METEORS AND THEIR OBSERVATION. 

HINTS FOR THE AMATEUR. 

BY W. r. DENNING. F. R. A. S. 


Tnr observation of meteors forms an Important 
branch of practical astronomy and It is otic which 
specially commcnda Itself to the amateur astronomer 
It merely needs patience and the keen use of ones 
eyes The only Instrument required la a celestial 
globe on which the apparent paths should be penciled 
as observed The R A and Dee of euh meteor should 
be recorded together with the date time magnitude 
duration length of path streak or train and assumed 
radiant A few years watching on cleat monnhsB 
nights will yield some thousands of meteors and if 
they are carefully observed and accurately registered 
the student may feel satisfied that he has aerumu 
la ted materials both of an Interesting and valuable 
c harac tc r 

Of course a certain amount of practice and expert 
cnee art essential before a beginner enn expect to 
attain precision and reliability In this wmk Many 
months of sedulous application to it can alone Insure 
success The writer concluded that nl*u ivatlon 
and record of 8 000 meteors arc nee 
alrable proficiency can be 
that much depends upon 
tain eases a very extended 
insufficient to Impart the 
—In fact a proportion o 
the skill or natural 
searches in other I 
qu&lntanrr'wlth 
factory results 
searches obvious] 
the observers lntt 
will enable much 
or skill attained i 
of the Individual 
Meteoric observal 
ent upon somewhat 
mates or position 
tleally failed to realise 
to have been very meager, 
meteors appear to impress themselves oi 
We have still to regard the unaided eye as the main 
factor In providing ns with materials 
IMS is to bo greatly regretted for so long as the 
old method la employed we shall continue to hear 
complaints aa to the inaccuracy and uncertainty of 
meteoric astronomy These complaints are In a meat 
ur# Just for a large proportion of our existing data 
Is rendered almost useless by errors which cannot be 
eliminated Considering however the difficulties con 
fronting the observers and the character of the work 
I believe it to he more correct than Is supposed and 
that If certain obviously wild results were expunged 
from our catalogues, it would be an advantage 
The plan of recording meteors and shooting star* 
initiated by Hols Schmidt, and others has admittedly 
borne good fruit We have learned the average heights 
of meteors The Leonids begin and end their luml 
nous careers at elevations of 84 and G6 miles respect 
Ively They are the swiftest and highest class of 
meteors. The Peraelds are usually from 80 to 64 miles 
above the earth's surface The slow moving meteors 
ara usually much lower in the air 
We have also leaned something as to the vast nnm 
her of very feeble meteoric streams scattered over 
tbs heavens, and many hundreds of their radiant 
points have been ascertained Many of these require 
rsInvsMigntkn The great majority of knowa show* 
firs may be Said to he remarkable for their tenuity 
Appafentiy, they return every year and endure for 
■•rergi months, and from stationary centers of null 
•Mon. These are facts in support of which It would 
he Satisfactory to have mors ample evidence 
4* tsJmjWi amount of useful work yet remains M 



I to meteoric astronomy It Is net i 


subject that will ever bt exhaust) <1 It presets us 
with many Inti resting variations from y>ur to y<nr 
A shower will be abeolulily quiescent al oik time 
and twt Ivi months lain may present us with s hpIpd 
did exhibition The Andronudlds of Novi mix r fur 
nlHh a good fxaroplt of rapidly varying string! h mil 
tin lion ids may be classed In the Haim iit<h>ry 
Thi line Ids of August mem to be mori toiislstint 
and equal)]! In thrlr annual manlfi station If wi taki 
moonlight cloudy wi athi r < tc into at count for sui li 
dlffiilng conditions must tntroduci large vorlitlons lu 
the observed strength of the display 

Any isrann Intending to occupy lilmsclf In thi me 
tcoilc field cannot do better than maintain a sharp 
lookout on ordinary clear cvinlngs and record In a 
la ok piopcrly ruled for the purpose thi apparent pnsl 
tlons ete of the objects observed There haB tsen 
tun much mice lion In the past lty this 1 mean that 
while the April August and NovcmlHi epochs have 
bun pretty thoroughl> Invihtlgalid and the special 
showers prevailing at those times vlcwid ngiln and 
again the other seasons not signalled by ileh sys 
terns havi been much neglected 1 he riaaon of this 
obvious Mnnv people find It too tedious to stand 
In the open on a rold winters night and watch 
falling at the rate of eight or ten per hour 
ille there an plenty of volunteers to witness the 
nrselds furnishing ftotn TO to 100 One meteors In 
similar Interval What we roepiire Is careful ohHi r 
vatlon at tlmLS or thp year which have nevir re reive el 
adequate attention Approximately the winter and 
spring months display only half the number of me 
teors which appear In thi summir and nutumn aud 
this Is quite irrespective of spxlal systmis Wi mid 
more data for earh of the first six months of thi ymr 
though April skies have alnady been pretty thor 
iHighly explored 

The dlrictton and position of the meti or flights foim 
the most impnrtant features to be recorded with unit 
ness for unit rh this Is done thi radiant points tannot 
possibly be lorreet Such points ought to lx di 
termlm d within 3 dig of probable error and at 
hast five paths should tx well conformable to anv 
ixwltlon before It ran lx safely aceiplid 
It has been said that tho chief periods of miteorie 
activity In August ete have already bun will 

studied but our knowledge of the leading displays Jh 
by no means complete If we would learn the history 
and nature of the variations affecting sueh streams as 
tho Leonids and Androraedlds we must witness all 
their annual or periodical appearances The Androm 
edlds returned activity In 1872 188(5 181)9 and 1904 
while the Leonids wire moderatily numerjua in 1901 
1901 and 1904 No one can say whether thi Leonids 
display a stationary or moving radiant though the 
shower Is tertalnly in vlslbli ivldmeo between No 
vember 7 snd 19 The shifting of the Pirsold radiant 
Is already sufficiently proved, hut the Lyrid shower 
of April requires mon Investigation upon this point 
as tho display Is often ft eble and of very brfc f dura 
lion 

Meteoric astronomy Is a department which cannot 
be as exhaustively dealt with as some other sections 
of the science Like the cometary world It supplies 
new and brilliant objerts which are often unexpected 
Our knowledge of double and variable stars nebtilie 
solar lunar and planetary details Is pretty good as 
a result of tbe telescopic work of three centuries but 
there Is a relatively unceasing supply of large comets 
and meteors from without which render important 
discoveries of conspicuous objects stilt possible Thus 
a brilliant and unknown comet came quite unan 
nouneed last January In tbe allied elomaln of meteors 
ws bad the splendid fireballs of February 17th and 38th 
last, so wsU described by your correspondents 


The om of February 281 h appeals to hive been widely 
observed ami Ui m llptloim of Its ispeet nnd temise 
ha vi rintluU mi finin plum so dlHtunt aa Hli ppi mar 
Glasgow and ttillxhuiy in Wlllslilri lit eveiy collie 
lion of miscellaneous data ef this sort then an dls 
e orelane i s which s tvi to tender the li iteluctloii a 
rathe i difficult pirxisn and It muy be will to uwalt 
fuilhti Inroimaticm hi fore dm whig final ■ one luslnns 
Dm thing hose vi r aipiais iirlalu and that la thi 
me hors exceedingly low peudtlon in tin iitmoaphcie at 
tin mnmi nt of Its final dlMapp nan • At Kington 
Here fold the nbmivir ways It app and to tomb I hi 
hotl/on though hi wax hit nut il r it ft it above wa 
1 *vi 1 At I ltd* Us altitude was latlmatnl at only 
thru digriis at tin finish whlli in (iIoikihIi ralilii It 
was glvin hh two d urns ITolmhlv il whs only hIx 
lent inline high possible only tin or tw hi win n It 
nasid lo be luminous at a plan ovir Ir land ibemt 
thlity mllis south of (avail 1 ngllsh Miihunk and 
Woild of Site net 

RESINITt COMPOUND 

(onsii ItiouAs H Noams ot t In nniiti says that 
vailuiis irt liictitHtrl s In t.e rmany havi found a 
numbti of useful appltenitons lor a nivvly Invmtid 
substance termed rismite of which In glvi s an 
account 

this material Is produced In a vaihty of modifies 
tlons ly the union if luinmld hyde and rarbonle acid 
(phenoli) In emunition with uitalu nutalllc salts 
I he mum Is given en a e mint e r Its rim in blame In an 
important foim to onllnurv ithln ilns special 
varltty is used i hie fly with lunius mate iinis smli hh 
wood paper pasteboard ite ami renders them hatd 
and lra|M rmeable lliua ordtliniy pine wood when 
thoroughly Impregnated heionus so hard that II 
rapidly dulls a plane r 

In another form It ean lx poured as n liquid into 
molds After coagulation il Is tiauspaient with iiiby 
tint Infusible and unaffected by ordinary rhcinhal 
reagents It is will adapted fill making ornaments 
fin h as hat pin heads imitation Jiwilry and for most 
purpnxi s whi re • nanu I or cname I varnish Is etu 
ployed 9 or doorplat s street numbers signs ell It 
seems capable of rendering ixeillent service being 
entirely iiuaffexted by atmosphcrli aetlon 

A third modification Is liquid but upon the ad 
ditions of a mineral aeld It solidifies In a few minutes 
to an elastic homogi noons substance which can be 
easily eut turned polished etc In tills form reslnlle 
< an replace for n multitude or pm poses horn celln 
lold vegetabli Ivory and similar substances But 
tons knife handles mosaic designs are sopie of the 
many objects made with this modification When 
competing with celluloid it possesses the great ad 
vantage of being nonrombustihlo ThlH property 
reslnitc shares in common with another industilal 
rival of celluloid vlx cclllt (described In Consular 
nnd trade Reports in 1908 ) 

Then is a large field for this new material In the 
glove manufacturing sections of Germany where at 
present clasps are made chiefly from vegetable ivory 


Ths small sat engine In thn world savs the Hlhle v 
Journal Is named liny rim Tho cylinder Is of 
steel with a bore of 0 0T inch and a stioke of 1 12 
Inch It makes t» oon revolutions per minute di vi lop 
ing 1/489 000 of one horse powet At full load at 
this speed, tho eye can detect no motion or the parts 
but It produces a hum like that of a mosquito Sc ven 
teen parts complete the engine the net weight of 
which Is four grains One hundred such engines 
would weigh one ounce The bed plate Is of gold 
with inserted, hardened and ground self oiling 
bearings 




#Wh*m aa eleUroijrUr tell or tlit aluminium tyjw 
containing a solution of a borato aa el< UfqlyD* has 
&efe in continuous operation for aome tin* an objic 
tioaable deposit la liable to be formtd on the plate in 
an invention recently patented thle depoeit la In great 
part suppressed, and lta injurious iffe<ta are reduced 
by the addition of Urtratea to the cliftrolyte This 
also Improves the <hsracttr of the Him In tutting 
down the leakage turrent and in raising lta critical or 
breakdown voltage beef die rt duting the resistance of 
the electrolyte The solution may bo madt by mixing 
all parts of both at Id and onu part of tartaric add 
and then approximately m utrallrlng the mixture with 
ammonia or otht r alkali or a tetraborate may be need 
Instead of boric add Jn aome cases it la preferred to 
add also about 10 per cent of glycerin and in a 
modlitcatlon of the invtntlun the oddity thug pro¬ 
duced is neutralised 01 partly neutralised by again 
adding alkali 

The New York, New Haven and Hartford Hallway 
ban i cently put into ojm ration the (list regular multi 
pk unit train a ivl between Tort Chester aud New 
\ork 1 he preamt eciulpmint conalsts of four motoi 
ears and bIx trailer ears The car bodies are 70 feet 
long and eaih has a seating capacity for 76 people 
No wood Is used In the i oust ruction Kach motor cal 
weighs 171400 jounds complete aud Is Intended to 
haul two trailers cudi of which weighs 99 000 pounds 
All c irs ai provided with <iuulcsiting automatic air 
biakes The cars op rat on 11 000 volts alternating 
current overhead and bOO volts dlreet<urreut third 
rail Th electileal quipiueiit of each car consists of 
four six pole 1 0 hoi sc power single phase aeries 
motors which rc gcated to H| ringsuppoited quills 
the quills cue Siinedecl to the driving wheels In the 
« | imp the quilts on the Sew llavon gearltss 

uc-uiuo tie i me tots arc connected four In series 
or two les ai 1 twu In paiallel when opt rating 

with HOO volla direct euw nt On alternating e urreut 
they arc permanently connected two In mules and two 
in paiallel Th multiple unit Syalom Is used and a 


Aeoordiaf to the Engineering Record, a? oil sep¬ 
arator made from an old Pintscb gas wtk recovers 
dally from 4 to 6 gallons of oil contained in the leak 
age from condensing engines and feed water pumps at 
the power station of the Metropolitan Elevated West 
hide Hallway Chicago I he drip from the machines 
la can led by grooves in the concrete floor to a center 
drain from which connection la made to the bottom 
of the 160 gallon tank the latter being below the base¬ 
ment floor level so that It la under a head of about 
1 feet the outlet pipe also Joins the tank at Its bottom 
and Is rnrried up about i feel at the end opposite to 
the Inlet so as to form a trail the comparatively 
slow velocity through the lank allows the oil and 
water to be separated the former rises to the top of 
the tank where It Is trapped and the latter flows out 
through the discharge pipe Uages show the relative 
amounts of oil aud water and the oil Is drained out 
at Intervals through a pipe connection with a stopcock 
under which a pall may be placed 
▲ report of the ( ommlttae on Kalla of the American 
Hallway Engineering and Maintenance of Wsy Aeso 
elation Includes a now form of specification In sum 
marlsing the results of experience thus far gained 
with the new rail sections of the American Railway 
Association the report states that experience with the 
heavy base sections has been disappointing Thee 
< ommlttee also state that so far aa they are aware 
no railway company haa puichased rails under speed 
flcstlons approved by the American Railway Aaaoda 
tlon and referred to them neither do they know of 
any American railway that haa sucroodcd In buying 
rails during the past two years according to a sped 
tleatlon entirely satisfactory to the railway company 
ihc committee* experience haa brought to their at 
tcutlon some de-fee to In all the spoe lfle atlona and ait 
lng under tho Impression that there is a ellstlnd fed 
ing that the specifications should be revised they offer 
the freeh spec lfle atlona referred to Hitherto the As 
sodatlon have had no spec lfle ation for open hearth 
ate el rails and one Is now Included 


To leeresas th* DuraMSttj teOtes* ff th— i j ■ 
—Pack them wrapped Ig, straw. In a pc* jwar oWd 
water on than and place the pet on thi Are kfcttt It 
bolls The fin la then tot out and the Bpt el towed 

to cool 

Broase Finite —Dtanotve 10 parte of aniline red 
and 6 of anUtna Violet over a water bath In. 100 parts 
of per o*m spirit adding S parte of befltec sold 
and boil live or ten minntee or until the gi wwWi color 
has changed to a light broaae brown Applied with 
a brush this fluid gives a splendid branae effect. 

Composition tor Roof Titos (according to UiW 
nltsky) —Cloth scraps (rags) hemp straw wood, 
refuse of paper manufacturing animal hair tn short 
lengths etc are made with hydraulic lime and water. 
Into a stiff mortar molded Into roof tiles add coated 
with a mixture of 6 parts hydraulic lime, 4 parts of 
silicate of soda and 1 part of trailed linseed oil, and 
finally pressed in a mold under heavy pressure After 
drying they ahould be dipped In hot linseed oil and 
again allowed to dry 

Black Copies on n Whits around.—A solution of 10 
parte gelatine 10 parts chloride of Iran, 10 parts 
tartaric acid, 10 parte of sulphate of tine In 300 parte 
of water (according to the Chemlker Zeltuag) should 
be applied to paper by means of a brush, then dried 
and exposed to the light under n drawing until the 
greenish color of the copy paper has disappeared, it 
is then developed by means of n solution of 30 parts 
of gallic ae Id In 1 000 parts of water, to which 300 
parte of methyllc alcohol has been added 

Curasao Liqueur, Dutch (according to Campe) — 
Hitter orange oil 30 parts oil of sweet orange 8 parts 
cumin oil 3 6 parts ol! of Curasao peels 4 parte, oog 
nac oil 0 r > part lamp sugar good 10,000 parts potato 
avi up 1 000 parts tincture of fresh green orange aklna 
(1 d) JOO parts spirit (00 per cent) 38000 parte 
adding water to make up C6 000 parts For coloring 
use color made from burned sugar If price la not 
too much of a consideration use tn plaoe of the oil 


complete motormsn h equipment Is plaeed at both ends 
of eveiy car trallere aa w 11 as motoi eats so that 
the train <ati be oi crated with trailer cane In front If 
so desired 

Ao cording to the 1 lee trie tan a meeting of the Sub¬ 
committee of the American Railway rngluccrlng and 
Maintenance of Way Assoc 1st Ion was recently held 
at which repents of the tommlttee of the American 
Railway Asaoelalton on the standard position of third 
rail working e aiduitui* Wen dlBeussed and while no 
coneluHlon aa to the amount of clearance which It 
would bet advisable to recommend was agreed upon It 
vu the feeling of the Hub-eommlttco that the clear 
auee between the limiting lines of third rail structures 
whtth are shown as In IV* In* ho* In the report re 
feired to are Insufficient and that a greater clearance 
should be establlshol In order to determine (he llm 
Ring Icarance that she uld be allowed It was decided 
to secuu data showing the limiting lines of clearances 
of third rail conductor sduetur * the limiting lines of 
rolling equlptmnt and (lie limiting lines of the third 
rail stiuetitles kith reject to maintenance of way 
structures on various railways rhe Bub-eommltlee 
Is also colleetlng data from various elee trifled or partly 
electrified lines and sIho iuterurban lines with heavy 
tiaffic which mar losalbly interchange with steam 
lines ebi trifled or non 1 trilled Tho Bub committee 
is ioniinuntiatlng dlree t with representatives of the 
various railways and a circular haa also been Issued 
by the scoretary of the Association requesting data 
pertinent to the subjects outlined 


J W Bussell and W H I arkln In the Engineering 
Newe describe some exiierimenta which wore under 
taken to devise an arrangement for the mechanical 
conveyance of concrete The ordinary method Is to 
convey It by wheelbarrows carts are buckets chutes 
etc requiring enormous cost In outlay for r 
(resiles railways engines derricks etc The devie 
used In the experiments consisted of an Iron tank pro¬ 
vided at the top with an airtight gate on the aid 
with a pipe entrance tor the compressed air and 
tho conical bottom with an exit pipe for the 
cretc Concrete was first mixed on a board at the 
of the hopper and poured Into the. tank through theri 
upper gate which was then bHttened tight Blraul 
taneonsly then valves on the intake air pipe and the 
outlet concrete pipe were opened and the compressed 
air forced the concrete out of the tank through a 4 
Inch pipe to the point of exit 7he 4 Inch pipe wag 
about 400 feet long and contained several 90 4 
bends and one 180 deg bend round a 4 root rad 
It was found that 50 pounds per square Inch pressure 
was the most efficient Under this pressure the concrete 
mixture was forced out of the end of the pipe In 
well mixed mass but at a veloc lty too great for prac¬ 
tical work lo l educe this velocity a nosile was de 
vised The main object of the experiments was to de¬ 
termine the amount of power neeeseary to convey 
concrete through pipe* of different alsea and lengths 
and the coefficient of friction between the concrete and 
pipe so aa to make possible the use of Bernoulllls 
theorem In the design of other apparatus 


MECHANICAL MOVEMENTS j| 


Powers and Devices 

By GARDNER D. H1SCOX. M L 

HwMxKtlnthM. 40JH4M. tfdft Ufestostfen* Prio*. 9* SO. po***Jd. 
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of c ogn&r l 000 parte of cognac and leave ont 600 
laits of spirits 

Oupro-Manganess to an alloy of 70 5 parte of copper 
- parte manganese, 0 6 part carbon Alloys of same 
16 parts tjg^SB pans sine 3 6 parte toad, 1 part 
ft 16 parte tin 3 parte slno, 3 parte 
Tombac 86 parts 
1 part cupro-mangancse, or 81 
3 pdrta enpro-man gan ese 
40 parts toad, 1* parte 
Or 30 parts tin, 
1 parts ouproman 

the object with 
th graphite thor 
ra in lead pencil 
brush and dry 
-gentle rubbing 
bristle brush In 
bat be brushed after 
brush, until a high 
brash 1s used, it to 
tlfcg and the polishing can 
be done* with a Rft brush or with wash leather A 
brilliant luster to thus produced before drying, and 
subsequent brushing to not necessary The object to 
now to be coated with a mixture of S/3 copal laoqser 
without mneh oil, and 1/1 turpentine oil, applied ao 
abundantly that the smooth parte become as bright 
as a mirror, a second coating of graphite to to be 
applied, and tha object dried at oooe ip a warm mm 
rhe flret drying moat he thorough, but tho objsoto 
must not bo sub Joe ted to too much heat, aa this would 
turn the coating greenish Finally It to coated with 
wax dissolved in turpentine, wiped with a etoa* Noth 
and polished with wash lea t her 
Bisok Oxide (J Rhein')—This to for a steal eoft- 
ored coating Treat tho object exactly at alpve, as 
far as to the wax costing. Instead of thte, pvt on 
Prussian blue rubbed up in turpentine oil Dilate the 
blue from time to time with wax turpentine or with 
turpentine oil It mey bo very this, aa a little will go 
a long way 
































A SAWDUST COMPRESSING MACHINE 

Br Chaklton Lawrkk c Kdhoim 

A MAcmitr that compresses ordinary sawdust lnt 
fual (br domestic purposes has been Invented by a 
resident of Los Angeles and the product Is now being 
marketed in that city 

This fuel comes In a very convoi lent form Jxl* 
Inch cylinders These are so ha d that a han nor an 
no dent them and they ar« clean and dry for the 


GREAT MASONRY ARCHES 

Mam stops arches of gr at sire nd bold construe 
to « r bu It the Ron an and n edleval l e tods 
Modern engineers e l oy steel for very long spans 
but the onstr tlon of stone arch bridges of great 
dimensions is no yet obsolete Among the mos not 
able bridges are the following 
The bridge f Alcantara n Spain is composed of 
s x arches tar of whl h have spans of nearly 100 feet 
The roadway of tl e bridge is nearly 20 t et above the 


Tl Is ar I w» 1 h was natru ted In 1882 1884 waa the 
larg et I P a o before tl o co pletion of the arch 
over tie Vale rlne at Mo lin d s rt rree 1 Novem 
ter 1 08 

Tl e single ar 1 of the railway bridge at Mont 

gnon near 1 lake of Como In ttal has a span 
of 1 feet but llttl elevation lie entral arch of 
tie I ux ml rg bridge wl 1 h was nmtletel In 1902 
has a s a f 8 r«>«» at 1 s fou datlo and a span 
of 36 feet at the levul rtf t below tl e bottom of 



A SAWDUHrcoMl RB8SINU MA( HlNb (»FItAm> BY LI L< TRICITY 

th k ystone at which It separates from the adjacent 
arches 

The railway viad t at Balcano Austria contains 
an arch of 279 feet si sn and 78 feet rise with a thick 
neas of 11 5 feet at the base and 6 6 feet at tbe crown 
The total height or the structure above the valley Is 
106 feet It was completed In 1906 
Tbe largest masonry arch In existence Is at PUmen 
In Saxony It has a span of 29f feet a rise of r» feet 
end s thickness of 18 feet at the base and 4 9 feet at 
the crown The radius of curvature of the Intrsdoa 
at tbe keystone Is 844 feet 

Med wax varnish Is useful for painting parts of 
woodwork wires of galvanometers and magnets Small 
pellets of sealing wax are shaken up with warm 
methylated spirits and dissolved The viscid liquid 
Is applied Pith a small camel » hair brush In two or *, i 
more coats according to the thickness required * 


Particles of sawdust are not held together by any 
atieky foreign eubetanee but simply by compression. 

The machine shown In the accompanying photo¬ 
graph is equipped with two plunge-s which force the 
sawdust through a steel die with a pressure of thirty 
toas Through tbs center of the cylindrical die which 
has a diameter of three Inches runs a rough loosely 
twisted hempen cord, end this forms a core shout 
wijqh th* sawdust IS compressed, and which seme to 
hasp U from fa k in g This cord Is red Into the machine 
*«*w»ttcanr, and ah the hard mass of sawdust is 
fareed treat the machine a knife operating by a trig 
sen cuts It (hto tha desire* lengths. 

hmrslbML the sawdupl ftlcka are eoottesa, and 
Rmha MHr a«d ash**- Thar# Is a brisk 

tcjph dint fix*. good prise ssa be 
,r l Wl jfi wJ wM K matter This maohis* 

<*•»** * 


bed of the stream wh h it rouses This bridge was 
built In the year 98 A U In th( reign of the Roman 
Emperor Trajan 

The bridge of Treixo In Lombardy crosses the 
river Adda by a single clrc lur arch of 287 foe span 
and 68 feet rlau The radius of the lntradoa Is 187 f 
feet and the arch baa a uniform thickness of 7 4 feet 
Its width la also uniform from base to crown This 
bridge was built In 13701377 by tbe Duke of Milan 
and destroyed after the capture of tha castle of 
Tregso by the Count of Csrmsgnola In 1416 

The aqueduct which supplies the city of Wishing 
top passes at Cabin John over an arch of 220 feet 
Span and 67 feet rise with a thickness of 20 feet at 
th* bass and 9 6 feet at tbe crown This bridge was 
constructed In 1860-1862 

The railway bridge at Llaveux Trance crosses th* 
rivet Agent by a single circular arch of >02 feat spaa 
and 90 fast rfen The arch is M feet deep at th# crown 




















Two Interesting American locomotives of special de 
■In built In 1909 are three cylinder and four cylinder 
simple engines both of the 4 43 ♦lain for passenger 
sc i vice Itu (hr< c cylinder engine of the I’hlladelpMa 
and Reading Hallway has cylinders 18% Inches by 
24 Inches and driving wheels h feet 8 Incbea dlametei 
Ihe Walsehaerts valve gear Is used for the outsides 
cylinders d the Joy valve gear for tb« Inside eylln 
eler The flic box la 0 feet by 9 foet This engine 
weighs 109 tons with (it tons cm the driving wheels 
•he foui cjllnder simple balanced engine of thee (hi 
eago Hock Island and 1 *a.c I fit Hallway has four eylln 
eleis 17<4 Inches by 2b Inches all connected to tbit fust 
driving axle The steam distribution on each side la 
e (Te e te el by two i Iston valve s on a single valve ate m so 
that there Is no complication in valve geais each side 
of the fnglne haring a single Walsehaeits gear Sup 
erheated Hteani Is used Ihe driving wheels are tl feel 
In diameter and the engine weighs 100 terns with T8 
Ions cm the diivers The eyllndns are placed far 
enough ahead of the first driving axle to allow of a 
eonti etlng rod 7 feet long and tills necessitates an 
increase of 2 f et In the length of th ladler whleh 
Is 6 feet 8 Inches diameter The llro box la 8*/ feet 
by r feet The engine Ih equipped with a Cede supc r 
he ate I 

Ihe use of the Mallel type of duple x locomollvs co 
Unite h to Ineieuse to a mat kid extent and Mallet 
■ nglnes of some s|w e tal and unusual dc signs have bee n 
put In service lo lucre aso th< capacity of Its nioun 
tain division with very heavy gradients In older both 
to cope with the Increasing tiaffle and to meet the 
competition of a m w line with easier giAdlentH th 
Uc lithe in 1 ai I lie Hallway Is using some very large six 
(pen coupled englu s of the 2 1 S 2 anel 2 8 8 0 classes 
Ihese have cylinders 2t Inches Ivy 10 Inches and 14 
Inches hy 10 Inches the lowpressmc cylinders being 
on the forward steam bogie Tho die box Is <% feet 
bv 10% feet and 111 7 feel bollei bairel has a separ 
able Isdteel Joint at the combustion chamber Ihe 
tubes ate 21 feet long (eindnatlng in a combustion 
ehandsr r i feet Jong beyond which Is a fees! water 
heater whieh Is a duplicate of the lgdl*l bariel fe feet 
long In llie stuoke box la a supeiheater for the 
low prissuu cylinders only A hand valve admits 
live steam to th* low pleasure cylinders In starting 
bv means of a pipe so smalt that no reducing valve 
Is required I lit Waist hac rts valve gear Ih imcd and 
thH it ve i sing gear Is operated by < ompi < used ftlr The 
frames of some of these engines are of vanadium 
east steel The engines weigh about 212 tons 
with 1*17 Uty on tin diivlng whet Is Many of the 
tngliits tme ottyucl and ns the si work a line having 
numerous tunncla'und snowsheels the engines run with 
tin box In fmnt thw^ab nnaugement Is lug similar 
lo that used cm some of fhf Italian Ics'omeiMvt s With 
Hit hi very long engines the^smokc* anel gases stitk 
lug fhe roof of the tunnel wtwib lire tc d downwaid so 
ns to envelop tht cab In ortlei t**prtvtnt this action 
some lailwais are using a movable hoOeJ^on tho funnel 
this Is thrown up when (he engine enters a tunnel so 
that the steam and smoke ar ejeeled backward horl 
rontally Instead of veitteally upward rhe tAk^rs of 
the* ptl-hurntllg Mallet engintH cm I v <1000 gallons/>f 
water and 2 K r >() gallons of oil lhev weigh 81 torfk 
lisided 

The Atchison Topeka and ‘lanta F6 Hallway has 
made a eh elded Innovation In the uhi of Mallet engines 
for heavy itasstngir trains Ihe t nglnt s having a trac 
tim effort of r t()00 isuinds I hem engines have a 
I<Millar whtel arrangenulit 4462 That Is a four 
wjittl hading bogle carries tht front end of the ate am 
Isgle which has four elitvlng wheels nehlnd this Is 
a gioup of six driving wheels In the main flames with 
atwowheihd tiailing bogle undci tht flit box The 
bolhr Is vtry similar in that*of the Southern Pacific 
i nglne alsivt d se i 11 m el but has Miipt rhe ate r for high 
1 lessenc steam and a icheater for low pressure?—tx 
liaust steam both plu el In a combustion chamber 
10 feet long Rc*)ond this Is the tubular feedwater 
heater 7 feet long and then the smoke box 6 feet 
long Ihe boiler barrel pi ope r has tubes 19 feet long 
nnd Ihe Are box Is of the tacoh Shupnrt type described 
intently In The Ftigtiucr The Inside and emtatde 
shells are composed of a lew of ateel channels bent 
to horseshoe shape and ilvited together at the flanges 
The grate Is 10 feet bv M, feet The usual outstda 
steam pipes from the dome are dispensed with the 
pipes connecting with the superheater and coming 
out near the bottom or the shell The cylinders are 
24 inches by 28 Inches and 18 Inches by 28 Inches 
and the driving wheels By, feet diameter The total 
wheel base is SI feet- 94 feet with tender—and th* 


total weight Is 188 tons with 144 tons on the driving 
wheels This railway Is using also a number of Mallet 
goods engines of the 2 8 8 2 class with boiler construe 
tlon as lu the othci engines The tractive effort la 
108 000 pounds Thise engines have cylinders 26 Inches 
by 84 inches and 18 inches by 34 inches with driving 
wheels &■/, feet diameter Tht total weight Is 210 
tons, with 206 tons on the sixteen driving wheels 
" r he boiler—with tubes 21 feet long has 6 004 square 
feet of bpatlng surface 644 square feet of super 
heater surface 1201 nquarc. feit of reheating suiface 
for Ihe high pressure exhaust and 1617 square feet 
of feedwater beating surface The grate area Is 71 
square feet Ihe tender weighs 112 tons It carries 
4 000 gallons of oil and 12 000 gallons of water The 
Mallet engines of another railway arc proving so satis 
factory that a number of older goods engines of the 
2 8 0 i loss an being converted to the Mallet type with 
2((() whi e I arrangenie nt 1 he leading bogle and first 
driving axle are removed the oilglnal cylinders 20 
(liehe s hy 12 Inches icmalnlng aa hlghpresanre eylln 
elers to drive the thieei lematntng axks The smoke 
box lu removid and rcplacud by a shell containing the 
(cimbualloH chamber feoel water heater and smoke 
box and under this extension is placed the new ^alx 
wheel steam lioglt with a leading two wheeled bogle 
attach d to It This reconstruction la expected to rn 
duee the fuel consumption per tern mile by nearly 60 
per evtit It Is to be noted that the huge engines of the 
Southern 1’aclflc Hallway and Atchison, Topeka and 
Santa Y( Railway noted above are not experimental 
ma< him a hy tny moans but that large numbers of 
the engines an In regular service and giving results 
that am highly satisfactory Othci railways arc using 
Mallet engines of smaller sixes and laige and small 
engines of this type-including nanow gage engines— 
have been built for export to Natal, Braxll Central 
South Aft lea and the IT S of Colombia Tho last Is a 
ride tank engine 

With regard to locomntlv*\nachlnery mention may 
lie made of the Increasing use of the Baker Ptlllod 
valve geai This has no sliding links nr blocks but all 
parts have positive pin connertlons and there are 
three fixed points In the gear For engines of all 
classes the Walsehaerts gear Is being extensively used, 
nnd It Is used almost exclusive ly In the huge Mallet 
engines Rome thing new In boiler eemstrustion Is the 
laeobSbuiiert fire Ixnt already noted and the Jacobs 
siqierheater has been applied to a number of boilers 
This latter consists ol two drums with horlxontal 
tubes placed In thn smoke box ono forward of and the 
other behind the blast pipe Holler steam Is delivered 
to the front drum Is diverted around the tube* by 
baffle plates and then iuuwes to the second drum from 
which It passes to thn cylinders For taudun-com 
pounds and Mallet engines the steam goes direct from 
the first superheater drum to the high pressure eylln 
tiers the exhaust is led to the second drum—or re- 
heater—and then goes to the low pressure cylinders 
The products of combustion pass through the tube* 
and around the drums to the front of the smoke box 
nnd return through a flue In the forward drum to a 
draught pine leading up to the funnel 

There Is an Increasing use of feedwater heaters 
The great length of boiler practicable for the Mallet 
engines makes U easy to use a tubular heater In the 
mtaner described For ordinary locomotives heater 
drun& are placed on or beside the boiler, and are 
he sled by waste steam from the brake pump or a pat t 
of the exhaust steam In soma designs also s pipe 
coil In the snyihe box utilise* some of the waste heat 
from, the products of combustion One railway, how 
ever, diverts a pait of the waste steam Into an aaxll 
lary tank In the tender, this being fed automatically 
from the, main tank The exhaust from the brake 
pump being generally diverted Into tfau funne’ some 
times Increases the draught when least required, caue 
tng unnecessary fuel consumption lo avoid this one 
railway has applied auxiliary waste or exhaust pipes, 
so that the brake pump may exhaust Into the open 
air or Into the funnel as may be desired 

In addition to the use of oil burning locomotives la 
districts where oil is plentiful, their use has been 
made compulsory on all railways traversing the 
Adirondack forest region in New York State This 
step has been taken on account of the numerous dims 
trous forest fires due directly to ooal-burning locomo¬ 
tives, in spite of special spark amatars and other pre 
cautions The compulsory use applies only to the 
summer and autumn 

A new rotary saow plough bag been bultt, ifhtch has 
in front two borlsontal drums, and to and, ^Hth axes 
transverse to the rails On these afe gptnU 'blade* 
which throw the snow upward and outiwW to <nm& 


side of the railway The drama are driven by Waring 
from a 760 horse power engine running at 800 ttvoln- 
tlons and the velocity of the periphery of the spiral 
blades is 6 630 feet per minute The machine Is 
mounted on bogles and weighs 60 tans 
Electric and compressed air locomotives and email 
tank engines are common enough for mines works 
railways Industrial plants and contractors’ work, but 
some farms In America are now introducing small 
gasoline locomotives for this class of work In rail 
way motor ears thn type In most general use Is the 
Mcknen gasoline car with direct chain drive from the 
Blx-e yllnder engine to one axle of the front bogle whleh 
c irrlea the engine There are about sixty of these 
now In use They are of various sixes the largest 
being a 70 foot ear weighing 32 tons The rara are 
peculiar In appearance with pointed front end, semi 
circular rear end a door In the middle of each side 
and large circular windows To the rear of the en 
trance Is the main passenger compartment Forward 
are the smoking compartment luggage and mail com 
partment and engine room Two typos of gasoline 
electric cats have been built The Strang ear la 62 
fott long carries fifty passengers and weighs 67 tons 
A 160 horsepower six cylinder gasoline engine Is 
dtiectly connected to an 86 kilowatt generator supply 
Ing current to two 100 horse power motors There la 
s 112-ctl! battery of lot) ampOre hours capacity The 
Genual Electric car Is 46 feet long seats fifty paa 
se nge rn and has luggage and mall compartments The 
power iqulpment Is much the same as In tho other ear 
c xeept In detail These two ears are experimental but 
the Me Keen ear Is beyond the experimental stage 
Home or the cars are used for branches and for auxil 
lary seruice on certain paita or main llnoa others arc 
used for secondary railways, or lines of the dam more 
generally operated as electric railways The electric 
motor para for the suburban service of the Nt w York 


Niw Haven, and Hartford Railway are 70 foot long 
seating seventy two paafengers and weighing 86 tons 
They are entirely of Steel, mounted on bogies, with 



twd four-coupled bogle 
engines, coupled buck to back, waking a 4 4-4 4 ar 
rangement The trdottve effort Is 80.0Q0 pounds Upon 
the main four of mph half unit Is a Westlnghouae 2,000 
horse power motor, taking 600-Yojt continuous current 
frank arms on the motor shaft are connected by rods 
to the crank arms on n Jack shaft behind the bogle 
and from this extend ordinary connecting rods to the 
fast driving wheels Thus the oenter of gravity is 
unusually high, about 6% feet abpve the rails The 
driving wheels are 6% feet diameter, and the total 
weight of the complete unit Is 166 -tons, of whleh 104 
tons are carried by the driving wheels The require 
monte are severe, the engine being capable qt starting 
TOO tons of train load on a gradient of 1 in 60 In the 


tunnels and hauling the train at 80 to 66 natty an 
hour on the open line In June, 1909, the Grant .North 
cm Railway began operating Its Gaqeade Tunnel by 
electric locomotives Th* tunnel la 13,876 Jest long, 
with a gradient of 1 In 66 Steam aerates was hy two 
Mallet engines to a train, on* at each end, hut the 
operation was dangerous on account of th* amoks and 
gases, and the heat After each train, 20 to 60 minutes 


had to be allowed for the tunnel to become dear A 


hydroelectric plant has been built 60 miles distant, of 
6 000 kilowatts capacity, generating 0,000 volt, ttteyd* 


current. It la transmitted at 83,000 volts to a substa¬ 
tion, where it Is rhdnced to 6,000 volts tor the trolley 
line, and then converted by t&ree-phsae transformers 
on the engine to 600-volt continuous current lor tha 
four motors Tha engines ark of the 0-4 4-0 type, wRb 
articulated bogies having 6 tost wheels The gear 
ratio Is 4 26, and the tractive effort 80,000 pounds The 
steam locomotives are healed through with their 
trains, but eventually th* elastrte towotfvo g wffi 
operate th* entire division of H miles la length, Me 
tng gradients from 1 tn 96 to 1 in 44 
Ihe electric locomotive* for tip new Detroit srt> 
aqueous tunnel are gjto of tty tan; tip tofu 
fanqrhoeled drlrihi to* ttMMfc 'M 

articulated, to tity tin? tea tti 6*» • 
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watgrf 1M (6M, ud ta« tour Mnttauomwurreat mo 
to#* «*&& ton* vaAtilafcn Tbay an 40 fa* 
long and ban a tractive effort of 36 000 with a maxi 
mum apaad of 16 mlhw aa hour The tear ratio la 
4 If the easlne (a capable of hauling an 1800-ton 
train of wagons at 10 mtles an hoar on the 1 In 60 
approach gradients The new electric goods locomo 
Uvea $r the New York New Haven and Hartford Rail 
wapftre of the 1-4 4-1 class with a two-wheeled bogio 
carried at the end of each four wheeled driving bogle 
On each axle is a 800 home power single phase motor 
with auxiliary apparatus for operation from the 600 
volt oontinuous-current conductor rail on one part of 
the line, and the 11000 volt alternating current trolley 
a Ira on the remainder of the line The engine le 60 
feet long and weighs 180 tone with 96 tons on the 6'4 
foot driving wheels It cmn hanl a 1600 ton train at 16 
ratlea or an 800 tod train at 4 r mile* an hour An 
experimental engine of the 4 6 3 class has two 800 
boras power single phase alternating current motors 
mounted above the frame with cranks and connecting 
rods to two end countershafts from whl< h return rods 
lead to the wheels Still another electric locomotlvt 
built for experiment has a friction wheel connection to 


the wheels Instead of the usual gears to the axles A 

75 horse-power motor mounted between the axles of 
the driving bogie carries at each end a 18 Inch wheel 
engaging with the treads of one pair of wheels Tho 
motor runs continuously and Is raised and lowered by 
n pm umatlr apparatus so as to put the wheels in or 
out of action Tests of this machine in competition 
with an ordinary geared locomotive having two motors 
of 1 r horsepower showed a considerable aavlng In 
lurrent 

Heavy trains are a prominent ftature of American 
railway service especially where there Is a constant 
and heavy traffic of Iron ore or coal On the Virgin 
lan Railway built with easy gradients and equipped 
with powerful locomotives for h<avy coal traffic a 
train of no less wilght than 9'20 tons has bwn 
hauled by a Mallet engine This was for 120 slid 
wagons each carrying TB ions of coal and weighing 

76 tons loaded The engine weighs ifO tons tendu 
80 tons gross total 0 31*0 tons Hi standard coal 
tralp on thU road consists of 80 wagons with 4 400 
tons of coal the wolght Including wagons is 8112 
tons to this must Ik added 19 tons for the hiake van 
136 ions for the engiuo and 80 tons for the tendu 


oi a grows total of 6 366 tons The regular locomotives 
of these tiaina are of the 88 8 class weightug 136 
tons with U0 tons on tho 4 & feet drtvere rhe cylln 
ders are 84 Inches by 10 Inches aud the boiler has 
4 630 square fett of beating eurfatt with 61 square 
feet of grate 

Tialus in excess of ihi standard have been hauled 
In many cases up to 7 xoo tons and the run of 186 
miles to the shipping port Is made at the rate of 
1> mills pei houi including tin time for all stupa 
On the Pennsylvania Railway a train or 106 altcl 
wagons with 6 640 tons of coal and a gross weight 

Including »ngln -of 7 (,44 tons niadt a run of 187 
mltPB in seven hour-. Coal trains of 4 8 F 0 to 6 ICO tons 
gross total wiigbt hav also leen hauled on this a all 
way On th I ake Short and Michigan Southern Rail 
way a train of 100 Hteet wtmoim rartylng iron ort and 
weighing 7 430 tons was hauled h r miles at an averag 
si id of 12 mills an hour In some caws these very 
li avy tialuH ur du to hihoIaI cmditlnus s k h as a 
I ri vlous eongiHlIon of traffic at som istint but it is 
woilh noting that th st&nd&id coal Iran >f th Vlr 
glniau Railway has a gross tout weight of 0 366 tons 
and ant load of 4 400 tons of i ual 


SOME PRINCIPLES OF EFFICIENCY. 

CURING A SICK INDUSTRY. 

BY HARRINGTON EMERSON 


The owneia of a iar«« industrial plant with many 
orders ahead desired to Incroasi tho output from thlr 
teen unit* a month the highest average \ip to that 
time to twenty three units a month and to do this in 
ten months 

The manager of the plant a man of unusual ability 
but of the old school had Ix-en in charge for some 
time but knew only 
namely to 




shops and ha* 
sui>eiintendou 


definitely that hWW^WW'HHghl physical betterment* 
and provided the present fnapager or a man of similar 
disposition be In authority the output of your shops 
can be Increased 60 per cent without adding to the 
present forces without adding to tho equipment and 
without increasing the payroll more than 10 per cent 
and that these results can bo gradually attained wlthtn 
a period of six months 

To accomplish these results cirtaln principles of 
organisation wire advocated Th< oi sanitation and 
principles were adopted and applied by the managtr 
and the results are shown by an extrai t from a li tti r 
written by the local official ten months later 

New York May t 1908 

It will interest you to know that our output for the 
month of April showed an increase of 69 8 per cent 
over the monthly average of the last fiscal year 

The average working hours are 9 per day Instead of 
10 aa formerly The payroll reduction Is 15 per cent 
amounting to |8 000 to |10 000 a month lest than last 
year 

The Mine efficiency engineers were subsequently 
called to another plant, to Investigate and to advise 
hi this ease also their principles were accepted their 
iwooato MP fiittoni carried Into effect through modified 
Crsanlsattoh with the following results 


i >1 ‘i 


mils 


It Is not to be Huppos d that two men could 10m 
fmni tin fai Wist go Into ) astern industrial plants 
and through their own familiarity with the conditions 
know better how to direct them than th i X|K riem c d 
lot si managers in chaigi Ihe men who ram out of 
the Wist wen not as well iquip|>ed with knowl dge of 
operation or devices wor not as well aiqualnted with 
local methods and men as t lie local muuag rs but they 
ire far bitter equipped with knowlidge of a m w typ 
of organisation through whl h aloni efficiency can be 
cured aud thiy had not only this knnwbdge but also 
xtended and suatsaful ixperlenr In applying it Th 
difference in aihievemint between the modern man 
and thi m n who livid thousands of years ago Is not 
i Internal difference in quality of btaln but thi tr 

t endons oxtirnal dlffennc In conditions and tqui| 
ent The boy with thi fai reaching sling knciks c il 
foe heavily armored spear wit Idlng giant 
■ It Is exieedlngly difficult to advntatt c rtain ] r In 
pips without Individuals tribes and nations unal 
free thi mat Ives from the peisonal point of vi w 
I /mediately Jumping to lha comlusiin that an aftaik 
being made on their competency thi lr skill Oic k 
uhletes could have madi good re ords If th«v had had 
kwlyihs motor inrs and aeroplanes If thiy ha I had 
y* natlng pistols and rifles but tho ariow howev i 
Willi d the archpr does not carry as fai oi as straight 
thi rifle bullet Tho principle undeilying th rifl 
is veiy old (bat of the blow tula—a v ly dlfferint 
prlnclpli from that of thi bow and string blit thi mai 
who o|iilpn thi savage with a rifli makes him mor 
poweiful than all the armortd knights of ihtvaliy ami 
the man who iquliw the modi in Industrial manager 
with a now Industrial application of an chi prlnci 
pie of organlsati in and a< eomplishment glv s thi me 
dtom managtr a gnattr possibility of attaining high 
efficiency than was ivir possessed tvm by tb griat 
eat industrial geniuses working along the old lima 
The men from thi West knew the now theories bi 
cause they bad applied them on a tremendous scalp 
they knew how to design and opeiate a ntw kind or 
shop control as dlffeient from thi old as the rifle Is 
from thi bow—as different as biiytle riding Is from 
walking flying from motoring Arabic notation from 
Roman numerals These principles in their applies 
tlon to shop cont-tl may not appear particularly lofty, 
inspiring or even interesting to anyone except those 
whoso pocket books are to b< immediately benefited 
namely the plant owners and managers the plant 
Workers and the clients of the plant but they will 
evoke deeper interest when it is perceived that they are 
fundamental and of universal aitpiicatlon that In all 
ages lasting efficiency depended on them and without 
them is always impossible that the same principles 
have been applied elsewhere on a stupendous and 
noble scale and that it is not men or materials money 
machines end methods that count, but far more po¬ 
tently, theories and principle* —Engineering Magaslae 

The PenasylrasU Railway Is now using signs! In 
■fraction can on all divisions The new cars In use 
on the main line are 80 feet long, divided Into two 
compartment* One room wilt be used for e xam law - 
Ueas, white {he other will contain a table upon which 


Is to b placfd und r a glass cot i a large track chart 
f the luilwav whl h can b lolled back and forth by 
iiuaiis of rolliis pla >d at ca h end This chart shows 
all main running tracks switches and iushomiw 
nil Blgnals Hack troughs stations and mile i cists 
llu men will be given an o| jm rtunity to study this 
ihalt prior to l taring an examination on It hath inr 
is irovidid with a sit of nttdel signals which can 
Ik manIpiilakd so ns to show all signal Indications 
llu ars are In harj, of cxnnlii rs ei h ut whom 
has an assistant Ibis men will have Imrge of all 
examinations ixcipt this on ma hinerv and air 
brak s Tin cars will also b used for examination 
of • ni] Ic yi t s on train ruleH and othi t subjc rts 

WINNERS or THE RAND STOPF-DRILL 
COMPETITION 

Tm winners or th* st is drill compriltlon In Ihe 
Iransvaal art announttd un ffli tally by the Mouth 
Alihan Mining Journal t 1 the Holman -Mtx6 Inth 
and the Siskol .. 9,x0 Inch lb si machlnis arc statid 
t be Iraitl ally tbd foi first plai th next In order 
I lr g tin (litrsn Tills iom|Hlltlim was arranged 
ly th geminmcnt and the (hanilsi of Mlius and 
w rs iimnutn d 1 binary I th 1 to t thus the trials 
havi bein continuous for mon than a year The re 
were „l machines cute ltd originally of th se eight 
fall il to pass the elimination t sis and tb actual 
ccmiMlttion was Ihriiii by 11 types of mat him Hot 
min 2 v, Phi Ann llolnran (Umax Tmpnlal 

Murphy New Century (X) Siskol Waugh Wistphalla 
and Konoiuax 1 h Climax Imp rial Murphy Waugh 
and Wistphalla wire hammer drills thi remainder 
being of the ier Ipimatlng typi Tin msiutlal differ 
ent between the two leading ura hlnes Is stated to 
be that the Siskol Is thi fastir luiinlnt, drill while 
thi operating costs are lousidirably lisa In Ihe case 
of thi Hoiniau 2% I" h 

Monthly statements of progress wen made until 
August when these were discontinued At that tlrai 
♦he relative positions of thi lompetltors wire widely 
different from their Anal standing Illustrating the 
fact that tests of mat bines over short periods are not 
sufficient evidenti on which to base a iinnl judgment 

In a tscant number of the Journal of the Society 
of (hemltal Industry < Beadle and H H StevonH le 
scribe a machine for mechanically testing India rub¬ 
ber Teat pieces are out from shcris 1 millimeter 
thkk in the form of rings 10 millimeters diameter 
with a 5 millimeter hole In the center and areatta hed 
(o two Iron hooks one fastened to a stationary block 
aud the other to a sliding block moving horlrontallv 
on the base, of the machine A cord passing over a 
pulley and carrying a light metal bncket Is attached 
to the sliding block Tension Is applied by running 
water Into the vessel at the constant rate of 1000 
grammea per minute and when the test ring breaks 
the water supply la cut off automatically Elongation 
Is measured by means of a pointer attached to the 
sliding block and moving over a scale When rupture 
occur* the hook falls and releases the Indicator which 
remains at tha point of total elongation 
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THE PROCESSES IN COTTON SPINNING IV 

A REVIEW OF AN INTERESTING INDUSTRY. 


BY LEON A HACRETT 

Concluded trom Supplement No 1798 page 398 

FI T1C1 niAVKn The three r«j 1 en nU then of thla procesa are /ater become* the guide for the roving aa it la wound 

A i«tai a la reached with I on 11 tlon of the card flint th redu tlon of the diameter and thla by mean* on the wooden bobbin B The other aoltd leg of tht 

tng prooeaa a 1 a * In th draw ng pr ese wl r th f the drawing ro la tl e the addition of a twist U flyer la aed merely aa a balance to the hollow oi 

prod tt from the machines Is divided nto n a y s na I the atrand by means of a mechanism called a flyer working leg « 

lota aa was shown n those proc sees 1 the se of ad lastly the wl d r of the r vlng n a wooden Consider for the moment the winding arrangement 
tin ana as a neons for h ten o ary s orag of the 1 1 b n a convenient aha] e f r the cotton in its a b for the roving while just at the point of being pul 

ttoi h Iver In the flyer fran i ot sa wh r tlo a q ent handling on the txbbln by the flyer and the preseer It la seat 

i ext in hail] a lo o a then a all s a t In F g f a end view of three machines sod 1 thla fr n Pig R that the spindle A upon which the flyei 

lefrhrsllvlelal 1 Jo f th rset sssslw 1 trst 1 g the al bber Is pivot d and held fast and also the gear upon whlct 

I r ic aa s ra ge u nv 1 t shai f the 11 I Is f I wl 1 s a k f om th last lrawlt g i roceaa the woi den b bbln rests h Id fixed to It by the pro 



Pig 8. ri i 


n on In Its f t r hat 1 Ing than that of silver In the the lnterm dlate frame which la a | piled with jectlng pi B are both concentric The end of th« 

s Tie for asa i <d by the cotton for Its a o a ock J at made Into bobbins on the Blubber and iresser attached to tha flyer always presses «g«tn« ' 

g th flye fra e 8 ce d ng to that of a v r In aatly the flyer frai e supplied with Its stock from the a irfsce of the bobbin ao that if the bobbin ant 

a a Is aid oigadln this ahaie a wo d he intermediate Trane In each of these three ma the flyer were arranged with two aaparately driver 
nd woodc Ixbbl a n many nlform a a ke hli ca the r vng Is drawn down to a llameter a lit trains of gears and driven at the same speeda ant 
h ead on a avool Hat it ay be more cl ar what tie finer than th p e ding one while at the same in the same direction the preeeer-end would undo) 

l b cha gn la it a> i stated bat th r Is a 1 ffer time a allgl tlv IncreaHlng number of t rna of twist these conditions tofleh continuously the game spot c* 

e v n l tween tt n «lv r an I otto o lng ta put Into th* strand al each stage the bobbin during rotation With the praam-end atil 

l «l h I nn b f l same d ameter anl we gh in building a roving bobbin the principal parts of touching the bobbin but now however on one o 

th asm and thla dlffc n e is In a twist which la the mechanism aed In direct connection with th# greater (rise while ft Stm continues at th# same num 

aid d h at and btlng In at he same time the winding are the snlndle bobbtn Aver nresser and her of revolutions per ttftHtte ltd aurfScospead a 
ovl g la txlng wound n t the bobl Ins Twist in drawing rolls Rtartlng with the strand of sliver the end becomes in creased owing to the point of con 

o i n with cotton spinning is naed for the purpose from a draw frame tn fig « ft la first passed over tact between the bobbin tad the end of the p r saas i 

of giving strength to the strand and It does ao by ber A thro gh the drawing rolls » then from C being farther from th# center of rotation Th* rota 

rod clng a closer interlocking or cohesion between after being attenuated It names to the too of a TT tlon of the prtewr and t> white moving at a QoosUn 

tl e Individ al fibers while these in turn act to shaped piece called a flyer Om leg of this flyer is number of revolutions psr minute has than tt# aut 

strength n the strand as a whol Aa at plied to th# hollow and the roving from tha top fa guided down fxce-sneed automatical!* increased as the bobbin fife 

otton atrand the term twist d note# the number within the leg to the metal arm D attached at rtgh while the oofnt of contact between bobbin surface am 

f 1 te t trns or twists of the atrai d tn an inch angle# to the Aver leg which Is catted a prsseer Th presaerwnd Is pushed out tether from the esutsr 0 
of length roving after passing down the hollow leg, is wound rotation ao also la the bobbins tulrtaO sspeed fa 

.tfarTwdBDstotafJvn. around the pr eseer sad this ta turn, at will be shown crossed the same afeouat, «tth th* tBOMgM of Item 
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«Ur from the mwlng which is wound around it In 
order far the prss—r- end to effect winding, or to lap 
tin raring around the bobbin, the surfareopeed of the 
prcaser-cnd must always be a constant amount In 
excess of the surface speed of the bobbin, to equal 
the amount of roring to be wound on or delivered 
from the drawing rolls In a unit of time 
The means by which this adjustment of speeds be 
tween p rsaserund and bobbin is obtained will not be 
dealt with here, other than to say that it is aooom 
pllshed with much accuracy through the use of an epl 
cyclic train of gears and hyperbolic conodrums it la 
the principle of the winding Just at the bobbin that 
Is the important point to be gathered 
In Table A, Fig 7, the approximate figures are given 


frame by the nut Jf (Fig 9), and la exactly ocmcen¬ 
tric with the ring r 

This ring is shown separately at 0 It performs 
a most Important part In tha operation of spinning 
Its section. It will bo noticed Is nearly that of an 1 
beam and over tho upper flange during spinning a 
spring loop of wire or a dip called a traveler Is 
snapped that It may run around freely thereon 

This traveler is again shown at U on an enlarged 
scale While swinging around on the ring it Is tha 
means of winding and twisting the yarn as it goes 
io the bobbin The bottom flange or the ring la 
snapped In between little clamps attached to the ring 
rail so that tho ring la h< Id fast to It and as before 
is exactly concentric with tho spindle 


inches In that time, which it la proposed will be 
wound on the bobbin at the same time The relation 
in speeds that meets this large difference in surface- 
speeds is obtained by allowing the traveler partially 
to catch up with the spindle or bobbin rotation by 
swinging round on the ring noanwhile paying out 
yarn through the traveler to th< bobbin 
Again take the case of operation when the bobbin 
and traveler move at the same turns in r minute then 
there Is no winding at all and Instead It is entirely 
twist that would be put Into the yarn Between these 
two extremes a speed for the traveler Is found that 
admits of the necessary winding action to take up 
tho yarn deilren 1 by the drawing rolls and the bal 
ami of the revolutions is utilised In putting twist 
into the yarn The selection of a properly weighted 
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travrlor given this iclatlon In speeds to a nicety no 
that the traveler has just sufficient weight to cause It 
to drag on the ring an amount that would ho equlva 
lent in surface spued to the length of yarn di llverod 
from the diawlng rolls In a minute while the rest of 
the speed goes Into putting twist into the /am 

The whole winding scheme by the travi lot is vli 
tuallv the same as the winding on a flyer fiamt extent 
that in thi latte i cos the (omHixmellng amount of 
lapping of the roving about the bob) in by the flye r. 
ami the turns of twtiet put Into the roving an deter 
mined mechanleallv and positively while in spinning 
the winding and the twist arc automatlrally put In 
togethe i by the tiaveler and wltheiul that same pie 
i IhIoii 

He fere nee to Fig *1 sheiws whv It Is that the traveler 
Is forced to turn on the ring at all The pull of the 
yarn at tho bobbin during winding inn b divided Into 
two forces one of whleb aits along line Bit and Is 
Ineffective except to pull the traveler toward the center 
O and then by tauiee friction between the ilng and the 
tiaveler The other fore e All (or f /) when the bobbin 
Is empty) aets tangentlally to the ring or (he bobbin 
and Is the one that really causes the rotation of tho 
tiaveler on the ring 

Now while the yarn Is being fed thiough the trav 


for a slubber bobbin live different diameters during By means of a ring rail lifting rod / and a earn eler to tho bobbin and swings round on tho ring tho 

the building having boon sttacfeg motion the position of this tall, lemtaining a number ring being fastened to the rlngrall whleh moves up 

As was stated before on *r#wf./4 v t$H number of of rings varying fiom 75 to 150 Is alternately ihanged and down onuses tho point whom the varn Is guldod 

small lots of cotton to bo tkdhV similar slowly up and down thiough a travel so of G oi 7 to the bobbin by the traveler to change eontlniially 

way the machines or mc p r0 c Inches and so the yarn Is laid on In unlfnim layers 

ess are made to use forage for Returning now to tho operation of tho Btoek through Spinning frame s like loving framea operate In mill 

tho cotton, and now lpade In tho machine wo shall see as In tho caw <>f the Inter tiplo form that Is a large number of lota of cotton 

multiples, as In tho djdH|&*G|jBjgM9S$« four to mediate and flyer frames that the cotton while in are diawn twisted and wound on bobbins at tho same 

six dellvorloa.1W|r*4|o|^^P^^p;^^Wfihino process of treatment was held on bobbins iesting In time to save tho unnecessary duplicating of paits 

In the rovin'* racks or ciools and this Is similarly the method eisod The foregoing explanation has embodied the esseii 

is carried to a muchS^BHwjBBMBjf*™*^ multlpll for holding tho cotton In the spinning pioccss From Hals in the various processes of cotton spinning of In 

cation runs as high which each the flyer frame bobbin then which mats In the emol tercet to the average r adei and a summary In dla 

spindle represents mW^MbWI is saved and or rack of the spinning frame tho cotton unwinds gram form togethei with the numerical relations given 

convenience of of super and Is drawn In at the drawing rolls A Fig 10 Ae in Table B shows additional points perhaps not ap 

fluous gearing aiwj^^P^H^nttrrangnraent, and ee la rated surface speeds of these rolls attenuate the predated before 

a machine of tha jjW Bfet^tASk^Sjked in Figs 8 and roving to the required fineness of diameter and then Fig 11 Indie at eve by the arrows the passage of the 

8 la what la usafS-ljjP ^ the strand passes from the rolls through the guide stock from one process and one machine to another 

In connectlon$jj ffifi| ?> of the roving In wire B to tho metal clip or traveler C then finally is on the basts of figures in I able B and shows especially 

uniform layers In Fig 8 that the wound on tho wooden bobbin At the point where the the Increasing multiplication of the machines notes 

vertical position and preaser dots cotton is twisted and In the action of being wound eeary to take care of the product at each Htage as the 

not change, and also tha^stwoen the aplndle and tound the bobbin after having the guide wire the capacity of each unit grows smaller The figures also, 

the bobbin there la a sleeve C fixed to the carriage B spinning framo operation has its difficult part to see In Table B are applicable only to a mill running on 


that forma the upper guide or beat Ing for the spindlo 


This sleeve, so called C enables tho bobbin to slip up 

and down over the spindle without touching It while suns art or operations m. production arfiscsMEO uu„m oooo spindcc mill turn m» nvso 


the gear F, upon which the bobbin rests and is driven 
moves as a part of the carriage up and down during 
rotation The carriage B in passing through its trav 
erse of 10 Inches or more, carries with It the bobbins 
with all their adjacent gearing and In so doing 
changes the point of guiding for the roving by the 
presser-end to the bobbin, so that it is laid on In 
uniform layers 

BTOfSTKO 

Tho final operation which converts the cotton rov 
Ing from the flyer frame process Into yarn is called 
spinning This Is a process of drawing combined with 
an operation that puts a large amount of twist Into 
the strand during the time when winding on a wooden 
bobbin takes place The drawing la required to re 
duca the cotton to the desired degree of fineness the 
twist la nec e ss a ry to giro the cotton some appreciable 
strength The strand of ootton with this large amount 
of twist in It is called yarn, In distinction from a rov TABLE B 

ing with its slight amount of twist and though both 

might bo of the same slae and weight per yard they Tm 13 

would ha so designated In alia the spinning bobbin 

k much t «.n» than the roving bobbin, and yet the In Fig 9, at K on a largor seals, tha winding and yarn of a partlmlar aiie namely 30’s though tho pro¬ 
length of yam on It k probably many tlrafc* greater twisting arrangement Is more clearly brought out duct Ion and particulars of a yam or any other slxe 

The single which Is used to make this The winding operation under certain special oondi would be similar In many respect* 

change In the condition of the cotton Is called a spin tions will show better the principle involved than -_= 

ntef -fram t, and ltg essential parts to hr tir 1 * 1 ^ w — under normal conditions of running Consider first Elastic Copal Vanish.—-1 pari camphor 4 park 
m shown to Fig 10. Tbe first of these k the spindle, the traveler to remain stationary on the ring then copal U park ether The solution only becomes per- 

whkh k a rod of steel so after many modi- the yam fed through it to tbe bobbin would be wound fectly clear after standing for a long time It should 

jugihl legging up to its present form that It k on the bobbin at a rate equal to the surface-speed of be allowed to stand In bottles for seeks and then tha 

-imhki to be revotyed at the high speed of 10,000 revo- the bobbin This for a bare bobbin of the diameter clear supernatant Hold passed off At the bottom we 

toMogg par rnlhflk of mere, oa a cco unt largely of • of % Inch and a spindle-speed erf 9 900 revolutions per bavd only softened copal which must be again treated 

frJ d cff n fWt# tad MfluMcaUng bearing The spin- minute would be nearly 14,160 Inches In a minute with % to K part camphor 2 paits of copal and 12 

4Nr hhhpkf id fe It» pfrttlur os the spinning- The drawing-rolls A doUrsr, however, only about 940 park of ether, 
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LORD KELVIN.* 

HIS WORK IN TELEGRAPHY AND NAVIGATION. 
BY PROT. J. A. EWING. 


I<oan Kmi'iH woik grtat and man) Hided We 
might (otnimin It to the tnMudral In mime crowded 
iuedia>val iIty whirr no plan ian In found (iimmand 
lng a gc-mial vliw You approach by one narrow 
slrtVl oi another seeing fiom railt only Mine liottion 
of a pm titular fate of the building 'I In lteliirtr 
nilKht taki up thu nial hr math al work of Kilvin In the 
thiory of oliitrostHtlia In thi theciiy of inagm tlsm In 
thr theory of elasticity In hydiodynamlis In thr wave 
tin oi y of light Ills lontrlbutliiiiH to thermodynamics, 
wlilili lmludid Hu i st util lull mi ill of an absolute wale 
ol It mpi latim and tin riiuni lulinn of thi prim Ipli of 
llu dissipation of energy IiIm e vpe ilniemtal woik on 
tin i lull oily naiiili ipiallty of metals his him < illations 
on tin* Hlrui tun of mailt i IiIm vIiwh on tin age ol 
llu i mill hla aliaro in fixing tin iletlilial units nr 
on tin inoit pratlltul nldr his ilntilial measuring 
Insti unit ills fiom tin i It i troini It rs of the tarly days 
to thr. ant|H to balamri and wattmeters whlilt he di 
slgue d whin tin mid tin au< h Instiiiniints betaine- 
apparent with llu Riuwth of < It < 11 It al englneeilng 
Any one of these siilijnts oi otlu is that might bt 
iiaiiud would piovldi a moii tliau ainplo lixt lo 
light I have si In lid two poll Ions or Jxird Ui Ivins 
work as the most siiltabli to bi I lit. Is ton you naimly 
h<s work In siiliinarlne telegraphy and In utvlgatlon 
lloth ot I In s< an piaitlinl matins whlth tppral to 
ineuilnrs ol tills Institution I hi y Illustrate well the 
be hi or his genius as an engineer 111 beith of thun 
he made Intetilhiis of Hist late linportaner Invtn 
tlems which not only met an immediate itqulii nte nt 
hut lia\e stood the test ot time and an additional 
reason rcu tile selection Is the peisonal one that both 
in telegraphy and navigation It wrh my good fortune 
ua one or Ills }oung assistants to s< < some of tils In 
irutlons In the making 

Ills eoiinnelloii with telegraphy had begun long 
In foie when be was only thirty yearn or age It dates 
from 1S51 and to uppittlalt lightly the pail he bt 
gan to play the n I must ask you to go ba< k as fai as 
is 0 the y<si of (he eailiest submarine tekgiapli It 
wan In August IN 0 that a lino innslstlng ot n single 
topper wile Insulated by guttapcicha wound on a 
great re e| on the deck of r steam tug In Dover Hart ior 
was laid fiom Dover to ( alata lh« ro was no sheath 
tug or plot etlou or any aort the line wns wliat we 
should now rail a late, core and so light was It that 
Had sinkers were attached nt every bundled yards 
to Insure Its going to the bottom In a Tew hours it 
wns cut by the am hen of a llslu rtiian who took home 
s piece to show to hit lainllv as a curious new kind 
i f siaweed hut duilng its bilef life It gave the opci 
Hlors much food fm thought Ai< listomeel only lo the 
e bar sharp signals of laud Mins they could maki 
milling of those Mil fiom the cable and Mi Wil 
loiiglihy Huillh tells us how at caeli end or thu lino 
It was regretfully time lude d that the operator at the 
other end must have been lunching not wisely but 
loo well Ibis waa the eailiest experience of (ho of 
nets or «l»< trusted le induetInn In letaidlng the slg 
nals and ulte ring tlielr ehainet i I he eahlc Is equlv 
al. nt to an extemted 1 eyden Jm of large) cnpmlty and 
t ev« iv application of tli sending buttery theie Is 
a giadual charging up hu tliut llu Blgnal current 
whle li arilvcs at the distant c nd dess not at ome teach 
Uh full strength and further whin the contact with 
the hi tiding batterv stops the curient dess not at ones 
ease but tails ulf slowly as the cahle discharges the 
eh trie It v It has aee uiuulate el 1 he current accord 
mglv arrive h Iii the ilinractii or a wave glowlv rising 
le a maximum value and then alowlv subsiding caeh 
time n bImiuI la sent 

In a short e able this aunts little trouble It only 
makes (be process of sign ill ng a little slower but tbe 
tnsti um< ills which serve on land lima may still bo 
used A sue < < as fill Dover Calais ruble properly eov 
*ei d with a pioteeting Bhiath was laid In 1R r i1 and 
vets si e n followed by otlui short lines Ihe genual 
that nett i of t lie elietrostatli charge In a rable waa 
explain d b) Haraday an I It was ex|ieriine nted nil by 
1 Him i (lark In a table 110 miles long laid to ton 
nr t Pngland wtth Holland hut no one know then In 
what manner the retardation of signals to which It 
gives rise depended on the elertileal ■ haiaeterlsUcs or 
how It would he affected In cables of different lengths 
oi with different dimensions of tore It was In 18R4 
that rtioniaon s attention was directed to the subject 
by Stokes following on a conversation at the British 
Association and in this way began the connection 

* >r m the MTund K*-l*U lecture detlvwofm thr (nappeIkW of Sire- 
tries! BofUmn 


with suhmailm telegraphy which was to piovei of 
mnmentona Imiioit 

lhomson attacked the problem with characteristic 
aidoi and In lias Ilian twelve days ho sent a com 
pletc solution to blokes which was publlsbod In fuller 
fonn In the Proceedings of the Hoyal Society Tor May 
1N5 in tlilH puptr he i>oints out that the effect of 
e lee lioslatie Indue lion is to make the flow of i lec 
trlelty In a tahlu e orn nixind to the flow of heat In a 
solid i ondut tor as Investtgalcd mathematically by 
hourlcr He fotmulales the equal ions and draws 
what Is (ailed tho e«»ie of atm al the curve naniol} 
which shows In wlial manner the enrrent giadually 
leaelua lla lull valm at Ihe distant end of the table 
when eiinldil with llu buttery Is made at the Bonding 
end lie shows liow the euriont falls away when the 
battuy is ic moved and the cable la put to tarth, and 
how In cables of different lengths blit of the same 
dimensions of tore, tho time taken by tho current to 
itath any p-uthular fraction of the full value will 
vaiy aa tho square of the length 

This nmilt of the til oiy was of fundamental lra 
IKiitanei It was also al the time of paitleular in 
teicst foi the project was thin beginning to be mooted 
ot connecting bnfclantl and America by wire Ihe 
cnly expn it nee available as to speed of signaling was 
cm short tables and in )>asslug from litem to a line 
- 000 miles long th« law of seiuaies, aa It was 
called seemed it Hist to give little prosiMct that slg 
naliiig mioss tho Atlantic could be atiomplishcd at 
a sjieed that would bt common tally prattle able 

lo lav the cable it was i oiled on board I wo ships of 
wai tbe Httllsh battleship Agaraeminon and the 
1 nlted States Irlgate Nlagaia On August fth 18 r 7 
the shore end was landed at Valencia and the 
Niagara began to pay out the Intention bolng that 
her section should be laid first and the Agamemnon 
should eontinue the work after making a splice In 
nildoe an but the paying-out gear was veiy crude 
thu brtko foi maintaining a proper tension In the 
cable was difficult to regulati and after 100 miles 
wtie laid there was a mishap at the brake and the 
table parted lu i 000 fathoms Tho ships icturned to 
Devonimrt the talde was stoied for the winter new 
mat him rv w is di signed and some 70(1 miles of fieHh 
<able wire manufae lured against the, nut attempt 
to be made In Ihe following vesi 

Phnmson had Joined the expedition at the reepust 
ot his brother dim tom and was on board the 
Agameinuon lie came back full of Ideas aa lo both 
the cUetllcal and the mechanical sides o' the great 
pioblem On tho uie<hnnteal side he had worked out, 
for the first time the theory of the force# concerned 
in the laying and lifting or deep sea rabies this waa 
published almost Immediately after his icturn Ix-t 
me give you -v brie f sketih of the results of this 
theory 

A cable fiaid out fiom a ship going at uniform speed 
does not hang a* a catenary but takes the form as 
it sinks of a straight 11m stretching at a uniform 
slope from the ships wake to the point far In the 
rear at whlth it lout hen the bottom This li because 
each part of the cable in sinking through the watei 
attains almost Immediately a constant velocity or 
desetnt against the leslstance which the watei op¬ 
poses to Its motion Imagine a ball heavier than 
water to be dropped front a ship It will after sink 
lng a foot or two attain a practically uniform velocity 
and keep that until It reaches the bottom Imagine 
now a ship to drop a aeries of such balls at regular 
intervals while she steams ahead at a steady speed 
At any Instant the depth through which each ball haa 
sunk will be proportional to the time which has 
l«ased since tt waa dropped and therefore to the die 
lance run by thc> ship and hence a line Joining the sue 
resolve balls will be a line of uniform slope The 
continuous table behaves lu this respect like the row 
or balls but with this Important difference Bach 
ball sinks vertically it has no tendency to do any 
thing else, but (ho cable tenda not only to alak. bnt 
to glide along the dlrct tlon ot Ita owa length, Just ss 
a rope resting ou an Inclined plane tends to glide 
down it A certain amount of such gliding is deslr 
able indeed necessary for It secures that the cabin 
will be laid with a sufficient percental* of slack to 
accommodate Itself to any Inequalities on the bottom, 
and to provide for the poeslbility o l Its Being raised 
should that be required It is the function of the 
iaylng-out brake to apply Just so much retarding 
force as will allow the right amount of this gliding 
to take piaos, and not toe mob. is oafeial am act* 


ally laid there may be 10 or 12 per rent of alack, and 
this means a considerable velocity of gliding motion 
lu a cable of the typo which was afterward success¬ 
fully laid across the Atlantic, tbs straight line had 
a slntte of about 1 In «>£- In other worda with a depth 
of two miles there were* seventeen miles from the ship 
to the place wheio It touched bottom On the gliding 
mutton down this long slope the frictional resistance 
of the water 1 b an Important ractor It reduces very 
much the letardlng foiec needed at the brake If It 
were simply a question of hbldlng thu cable from 
gliding clown (he slope at all, the retarding force 
would lx equal to the weight In watei, of a length 
or cable equal to Ihe depth In fart however, it la 
about half that the otbei half being accounted for by 
thi lncticmal leslstance the cable expel lances In gild 
tug down the slope 

In tbe early summer of 18RN the cable squadron 
was again ready to put to aea New paying-out brakes 
bad been de visrd 1 homaon had sui< ee elect with much 
difficulty In getting systematic tests of the eon 
ductlvitv established dining the manufacture of the 
additional 700 inllea Moat Important of all he hod 
Invented a new signaling and testing instrument 
whlih was to make Atlantic telegraphy commercially 
ptaitle able Hub was the mirror galvanometer the 
•list deserlplmn of whlth la found* In bis patent of 


)\< liavn no time to Unger over the stoiy of the 
table of IHoX Ihta time the two ships after en 
couult i mg a storm or great aevolly In which the 
ioiled cable Buffered aevere damage met In mid 
ocean spiked the cable and began to pay out slmul 
tamouslv the Agamejonon' steaming toward Ireland 
and the Niagara* #*and Newfoundland The cable 


and the Niagara* J 
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|kwere paid out Again tbe 
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means or his own signaling Instruments it was 
only w hen the galvanomele r or Thomson waa reteorfed 
to with a simple Daniel) battery to send tho current, 
that nu usage-* were transmitted The board dis¬ 
satisfied with Whltehousea action, directed Thomson 
to take complete charge Various Important meaaagea 
passed but the teats showed that tbe Insulation of the 
< iblc had broken down, a bad fault developed which 
had doubtless been Intensified, If not produced, 
bj the high tension Induction rolls used by White- 
house The signals grew more and more feeble and 
in a few weeks tbe table altogether teased to apeak 
It never spoke again and not until 1805 was the 
attempt made to lay a new Atlantic table By that 
time much bad been accomplished It waa in tbe in 
tervening years that tbe work of establishing stand 
ards rag electrical measurement waa undertaken by a 
committee of the British Association Tbe committee 


waa appointed at the Instance of Thomson, and he 
took a prominent part fn Ita work Besides tb^a the 
cable engineers were busy and were gaining experi¬ 
ence from lines laid in other place* Methods of 
systematic testing were devised, a type of cable wea 
designed which was better adapted than before to 
bear the strain of laying, and especially the much 
severer strain of picking up, and material improve¬ 
ments were made In the payiag-ont machinery 
In 1886 the ‘Orest Baatern* waa available for lay¬ 
ing the cable Thomson, along with Cromwell Vartey, 
went aa a con#oiling avert on behalf ot the company 
Twelve hundred mltaa ware anoeeaafaUy laid, and 


then a fault abowed ttaeif, picking up waa began, bat 
in maneuvering tbe ship tbe cable parted to deep 
water Attempts ware made to recover it by grap- 
put ;, three Umaa tt Wag booked $M kwag* toW 
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»M flibls wen tost, and the chip returned with the 
task watotafeod, hut with oyeryoae now Mil of eonfl 
dance, no* only that a eound cable oould be laid, out 
that the loft cable could he found and lifted 
fa 1846 the thin* was done, an entirely new cable 
wee laid with complete eucuwe, and then the ‘Great 
{eastern” with her consort* proceeded to the lost end 
of the cable of 1866, and began once more to flsh in 
water more than 8,000 fathoms deep A fortnight 
passed before the watchers at Valencia saw any sign, 
then the spot of light began to flicker, and presently 
the nickelings shaped themselves Into letters and 
words The table had awakened to life A few days 
more and It too was complete 
Throughout the operations Thomson was In the 
ship, Varley remained at Valencia Thanks to their 
labors, and to those of Mr Willoughby Smith tho 
contractors’ electrician, the appliances tor testing on 
board ship had been brought to a degree of perfec 
tton that left nothing to be desired By this time it 
was generally recognised that the credit for Atlantic 
telegraphy, regarded as an electrical achievement, be 
limged to Thomson though In his ebaracterlAtlc 
manner he would, when speaking of the subject dwell 
on the parts played by others. Along with Mr Uu 


ulug the engineer of the expedition, and Captain An¬ 
derson, who commanded the Great Eastern, he re¬ 
ceived tho honor or knighthood 

For a timo his mirror galvanometer remained tho 
only instrument by which conversation could be car 
ried on Ho now pioceeded to design a substitute foi 
It which should give a record of tliu successive electric 
impulses Instead of raciely exhibiting them to tho 
watchful eye ot a skilled clerk lo secure greaici 
power in tho movement of the indicator he Inverted 
the function of magnet and coll, making the coll tho 
movable piece and tho magnet the flxod piece The 
coll was therefore made veiy light, tho ma*,uct 
which being stationaiy might now be very heavy was 
made exceedingly strong and was nnangod so that On 
coll lay in an Intense Held between Its poles I be 
movement of the coil actuated a veiy light pointer 
or rathe r pen in the form of a siphon shaped tube of 
tine drawn glass from which Ink was deposit d on a 
running pa|H.r band Here we And tho earllc hi c« 
ample of the moving coll type nl galvannnietu often 
called the DArsonval typo by those who do not luog 
nice Its real origin 

It Is a type now familiar In many piactlcal in 
atrumonU foi tho measurement of diicctcumnt 


amperes and volts, but an Important element In 
the invention Is still to be named It was essential 
that the glass pen should write without friction and 
1 honison c flu led this by thu happy devne of electrify 
lng tho Ink so that tho Ink and the paper attracted one 
anothei with the ueiili that the siphon was main 
luinod In a constant state of lapld vibration alter 
natcly advancing to the pi [hi i , deposit a niinuu drop 
of Ink and then springing hack but all the time free 
to follow, without friction Uu uuiveiiunts of the <oil 
in obcdlenco to the clu tile Impulses airiving through 
the cable Dynamically the siphon iteorder lias to 
satisfy the same ondltlons as those that deteimlncd 
the design of tin minor galvanomctu it draws on 
the moving stilp cf piper a tuiv ot arrival for evuy 
one of tho siiuesstve currents of which Uu signals art 
e otniKtsed 

lo this clay the rceordci rcmnltiH In universal use 
ns ih Rtanduid Innti unit nt In Hiihmann telcgiaphy 
It has been si mi lltlcd by tin suimtltutlcm of p rma 
in lit He lei magn ta toi e 1. e tiomugints and bv the iibc 
or an electromagnetic vlhiatoi foi the siphon Instead 
of electrification t nangt s which were mailt in Hter 
years by Ihoinson himself 

(lo be concluded ) 


LIGHTNING. 

A SUMMARY OF RECENT STUDIES. 

BY PROF. ELLERY B. PAINE, M. S.. E. E.. UNIVERSITY OF ILLINOIS 



A cam list and a half ago when Franklin made bis 
famous kite experiment It was generally believed that 
lightning was the explosion of vapors which collected 
In tha atmosphere under certain conditions Franklin a 
proof that lightning Is electrical In Its nature stopped 
much speculation over the chemical composition of 
thorn vapors and the way in which they became Ignited 
to produce the lightning explosions. Since Franklin s 
time scientists have considered lightning similar to the 
sparks of experimental electrical apPAreUtg except that 
the lightning la on a vastly JMMKMMk _ 


against tb* 
fleation VSt 
derstand 


fled lights _ 

lightning ^riapiipNriheet lightning Is unlike -the 
first namedonly J* h%v!ttg the direct light from 
the flash bidden fro m the to e In thia form of light 
nlng one sees the llghtHKeted from the t louda Many 
marvelous accounts of the slowly moving ball lightning 
have been recorded Modern scientists who had never 
seen this form of lightning were Inclined to be skeptl 
caL The discovery by Prof Righi of Bologna 1 of a 
method of producing such discharges experimentally 
leaves ns little ground for doubting the existence of 
ball or globular lightning 

Dove waa perhaps the first to attempt to measure 
the time taken for a lightning stroke* He used a 
rapidly revolving disk marked with colored sectors 
He discovered that lightning discharges ate usually 
made up of several component flashes ills experl 
meats showed that eac h separata flash was apparently 
instantaneous Four years ago Schmidt made a similar 
Investigation 1 and found that the separate flashes ware 
completed In lees than 1-30000 second 

In recent years the camera has been of much value 
in lightning study Tbs first work done in photograph 
lng lightning appears to have been that of Prof Keyser 
at Bonn* Photographs of lightning taken with sta 
tlonary earners* sometime* showed the discharge 
separated into its component flashes by the side drift 
of the air currents Thia nggetaed to Prof Weber of 
Kiel the use of a revolving camera which would al¬ 
low tha Impressions of the various discharges to be 
stlU more widely separated on the photographic plate* 
Later Dr Walter of Hamburg developed and used* ro¬ 
tating camera.* Similar work baa been done m the 
United Staten bp Larson* 

The camera Investigations have shown that Ught- 
ntn« etrohs# ago usually compoaad of not test than Sen 
or six dhushargsa along nearly the anas path tkm» 
tarphenaro madd up of an many as forty fisahea. The 
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lime required for <omplct< disc harm sometimes Is os 
great as 0 0 second 

In 18 r .8 Feddersm found proof of tho oscillatory 
nature of Leyden Jar discharges II Ih thought that 
lightning dlschaiges also are oscillatory but uo direct 
proof has ever been made Experiments niado to solve 
this problem have not been conclusive' 

hull mates or tho voltage neciasary fur lightning 
based on data obtained from such discharges as may 
be produced in the laboratory lead lo value h which up 
pear unreasonably largu Lodge estimates the poten 
tlal difference icqulred foi a lightning stiokc ono mllo 
long as G 000 u llUon volts* Btelnmctr calls attention 
to the fact that with such a potential difference as 
this tho rorona effect would bo very marked It Is 
probable that long strokes may take pi icc with volt 
ages far smaller than the estimate quoted It Ib known 
that a dielectric bleaks down at a lwint where the pc> 
tsntlal gradient at that place Is too Ricat That Is a 
dielectric cannot withstand an electric stress greater 
thnn that caused by a certain nurnbei or volls pci 
inch The exact value of the limiting potential grndt 
ent varies with the chaiactcr of the dielectric If In 
the atmosphere we have even for a short distance a 
too great potential gradient discharge will take place 
Because of the lowering of the potential at one end 
of the discharge path tho potential gradient may he 
comer too great at that point so that the discharge 
extends over another space In this way It appears 
reasonable that a long discharge may result although 
the Initial difference of potential Is sufficient to cause 
discharge over only a much shorter path This ex 
plains bow a stroke of lightning ma} occur wholly 
within-a single cloud It was formerly thought that 
lightning occurred only betwoen two clouds or bo 
tween cloud and earth 

Hence we see thst the condition needed for lightning 
discSharga Is that the potential gradient along a path 
through tha atmosphere be greater than the air can 
withstand 

It has been found that under normal conditions the 
potential gradient along a vertical line from the earth s 
surface is several hundred volts per foot As stated 
before we are not certain what causes this ebango of 
potential at different elevations Particles of watar 
forinsd by condensation of moisture in the atmosphere 
will have potentials equal to that of the air at the place 
or formation As numbers ot these smalt particles 
combine irfto larger drop# the potential ot the drop In 
creases with Increase ot sixe, because the capacity of 
tha drop increases only is the radius, while the total 
quantity of electricity increases «s the mass or the 
third power of the radius Hence great condensation 
will cause the potential of the drops of water to be 
crime greater than the potential of drops at a point of 
4eu condensation If we have within a cloud quite un 
equal condensation at various points we. may have po¬ 
tential gradients so great that the air along oertaln 
paths is broken down. We have three conditions most 
frequently in the case of the gusty clouds formed near 
the earth on hot summer days. 

The great beating effect of lightning indicates that 
‘PfcrettaitetM Settschrtft I P TIB 
ritahtalwCsnfieetsnead Uehtaing Guards. Pm* t 


Its < urn ill strength Ih high Dr Prockils lmn in 
vestlkatui Uu stnnglh of tiiintil In lightning rods 
which had been si ruck liy lightning I he 1 Hts )(. 
potted Indicate <ui rents ot ten thousand uiiijm rc-s or 
more 

Thi total energy of a Blnglc flash of lightning has 
bciu estimated by Hiiinmet/ hh mono ktl >w lit stionds 
This estimate Is based uu llu enelgv requited lo pro¬ 
duce illumination iqtial to that give u dining a light 
nlng Htioke 

1 odge arrives al about tin same lesull fiom flic cal 
culatlun of the amount if energy Bioiecl tu i certain 
coinnu of all due to tile maximum uliililc tension ail 
1 b abb to withstand 

Our knowledge of lightning is fur from complete 
The loss of Hie and [lopeity inch yeai bc-cainu ot 
lightning is largo In III United blutos alonp tho Iobh 
according to government records amounts to several 
hundred llvos and between one and I wo million doi 
lire worth of propeltj One of thn great problems of 
the electrical cnglneei is ibu prutucilon of clmlrlcal 
apparatus fioni lightning Double h I his pi obtain lias 
usMiimil greatei piopnrtlona since the use of long dls 
lance high potential transmission lines A belli r un 
derstaudlug of lightning Is much to bo desired Tho 
T ecnnograpb published by the Engineering Hoc l tries 
of the University of Illinois 

THE ELASTICITY OF TIMBER 

Ni miroi n i xpi rhnents'have been made in h mope 
America and Australia for tho pm pose aays The 
Builder, of obtaining reliable data as to the physical 
properties of timber employed In building and arc hi 
teetural construction, NeverthclisB few recoids arc 
available enabling designers lo take into account Die 
coefficient or elasticity in a dim Don pc rpcndlcular to 
the fibers A writs of tests conducted by Blguoi Pan 
eltl in the laboratory of the Naval (olltgc at Genoa 
bring out clearly (be differ,no betwien the uxfflilctit 
of elasticity of tlmbei when tested parallel to the 
fibers and the value obtaining when the material ta 
tested perpendicularly to the libers Ih, tests wuo 
conducted on prisms of Piedmontese oak l >, Inches 
square some with tho flbeis paiall, 1 to the length of 
78 Inches and others with the fibers perpendicular to 
the length of 89 Inches Those of the first kind w, re 
subjected to compressive stress gradually Increased up 
to 8,770 pounds per square Inch with the result that 
the cooffle lent of elasticity waa found to rang, from 
1,780 000 pounds per square ln,h tor stresses within 
ordinary working limits down to 1 JnO ooo for t he 
stress at the clastic limit Prisms of the second kind 
were subjected to much smaller pressures and it Is 
stated that the corresponding deformations showed 
the maximum value of the elastic coefllc h ut to b i not 
greater than 117,000 pounds per square Inch Judged 
by these results the compressibility of timber si rasa 
the grain la about fifteen times Us compressibility 
with the grain It should also be noted that the 
elastic limit is approximately marked by a stress equal 
to one-fifth that at the elastic limit of timber tested 
with the grain 
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OIL FIELD PHENOMENA.* 

THE OCCURRENCE AND RECOVERY OF PETROLEUM. 

BT A BEEBY THOMPSON, AMI.. MECH. E„ F.G.S. 


I x few directions ai e thorf gw ater inducements for 
young «nurprlulng engine® is than In petrol* am win 
log which during recent years has advawid with sut h 
rapid strides that oil prodmers iWrywhtra feel the 
need for trained engineers t suable of occupying the 
many positions of trust which naturally arise 

The oil industry is still In its Infancy although so 
much has been done during the last few years in d< 
reloping new regions In all parts of the earth and 
for many years enterprises which often jmy such 
phenomenal returns ui on < apltal must prove an attrac 
tive source of investment A blltf revh w of the mode 
of occurrence of p<tro!eum and thi minim adopted In 
its search and movvry may Is t h. (test manner of 
inciting inti rest in a subjeit whlih is daily assuming 
greater Importante In the worlds prigriss and In 
whlth the need for specially tialnid tnglnucrs is an 
nually being mow felt 

l*etroleum is a liquid tomposid of a mixture of a 
great number of hydrocartions Rarely aiu two earn 
pies of iietroleum from diffirent distrlets <omposed of 
the same hydrocaibons and av«n in mlgbborlng wells 
the product is often very dissimilar Tho exa«t eom 
position of peti oleum is dlflhult to determine as when 
subjected to heat the constlluint hydrocarbons break 
up Into other numbers of the Merits or become con 
verted into entirely different series of hydrocarbons 
Kven when exposed to atmosph rlc influentts petro 
bum undergo!s thangis thioigh tvnpoiatlon and oxl 
dattnn The subject of tho constitution of pelt oleum is 
however muth too large to dliu uss In a brltf article 

Porous strata In certain localities on the eaith aw 
charged with petroleum and when they outuop or 
even closely approach tho surface a steady exudation 
of oil has often led to the f< mention of teds of asphalt 
as a result of evaporation and oxidation It Is such 
Indications whleh have often Attract* d the attention of 
prospectors and led to drilling of wells for oil In 
other cases the occurrence of stints charged with pc 
troleum fai below the sue face Is indicate d by Issues 
of inflammable gas in the vicinity of shan ly inflected 
beds which have been flsaur d suflhlentty to allow th 
gas and oil contained In their pons to escape At 
other times wh ic the inclined petroliferous beds out 
crop them la nothing further to letrajrthe letrolifer 
oua charactei of strata than a brown dlaeoloratlnn of 
occasional porous lands which discoloration Is fre 
<ltt«ntly com ended ly a bleaching action and which 
would mislead any casual ol server 


ran can distribution differs from all other minerals and 
water and Its movements am largely Influenced by 
structural featuies which the containing beds assume 
Where sedimentary strata containing petroleum and 
gas have been thrust Into folds as a result of earth 
movements a steady si paration and redistribution of 
the. containing fluid has often occurred and led to tho 
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segiegatun of gri at volumes eef oil and gas in favored 
1 e altties 

One of tho usual stiuctures Imparted to stiata by 
terrestrial irushing foiccs Is an anticline and syu 
eline and where such conditions characterise beds in 
which petroleum his been secrolod and suitable lm 
l erelong e an mgs exist the II an 1 gas ha* steadily 
mounted to the summit of the anticline a while any 
watu i regent In the seiles has largely accumulated In 


oil are stored are exceedingly sharp inflections with 
sides that sometime* reach a nearly vertical incline 
tion and in such cases ths beds have been usually so 
much fractured that petroleum and gas found their 
way from the true oil horlaon to sedimentary strata of 


were formerly barren Buch secondary deposits of 
petroleum are not uncommon, and they often yield 
remunerative productions of oil and gas when perfor 
ated by drilling 

The ideal structure of a regular anticline with gently 
•loping sides beda little fractured and disturbed and 
suitable Impervious covering of clays or shales is 
rarely found but where less perfect structures exist 
enormous volumes of gas and oil have accumulated 
end ean be reached by drilling in the majority of 
caaeu surface disintegration has proceeded so far slnoe 
the present form was imparted to the beds that the 
summits of the anticline* have long disappeared Ieav 
lug outcropping pioductlve strata on the surface 
Unde r sue h circumstances it might be argued that the 
oil should have all escaped from the beds if such, tub 
tciranc-an movements as those described are in prog 
less but several forces are operative in preventing 
this In the first place the strata have usually been 
faulted since the Interchange of oil and water pre 
venting thereby the continuity of a single stratum 
over a large area sc condly the water which waa often 
tho trsnsiiorting agent during the process of Inter 
change has largely departed or sunk Into the syn 
rlinala and thirdly the oxidation of petroleum In 
tho vicinity of the outcropping ntl beds has often led 
to the production of an Impervious residue (like 
asphalt) which arts as a partial seal to the further 
< ueape of the contained fluids 
There is however ample demonstration that there 
are movements of oil and gas still proceeding where 
oil bearing strst^fgy^ lncUned or fractured and fur 
fe on the subterranean 
x been observed 
arc nowhere 
hg pomA-ogher 
deposits 
of great 


Around 

are to he seen, and the 




Boms of the above phenomena surrounding the oo 
current* of petroleum are often to be seen on an 
extensive scale where highly productive oil strata 
reach or closely approach the surface under suitable 
conditions TH troleum when pit sent In large Quant I 
tbs Is always aecompanleed bv gieat quantities of dis 
s)tv«*1 gaseous h>drocarbons consequently Its subteiw 


RUSSIAN FLOWING WELLS 

the synclines thereby often displacing oil and forcing 
it Into the anticlines Ths process of segregation 
has doubtless been slow and In many casee the great 
accumulations of oil probably attained their existing 
location long before the formations reached the pres 
ent severs inclination they often partake and before 
faults and disturbances Isolated sections of strata 
Many of the aatiollsea In which great volumes of 


fluid may be watched la many localities. At certain 
■pots volumes of gas steadily emerge from cracks In 
the surface, and where the beds are only oovered by 
an inconsiderable depth at damp day. ths escaping gas 
produces a puddled mass which his bean ejedtad u*Ml 
bills several hundred feet tn height have been formed 
The activity la attn maintained and fetHtfloaHy wfcfc 
an unusually k*f period of qtiHw oo nw has presid e d 
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and the gas Ihw adqulhed ft high immure ten* of thou 
sand* at tana of elAjr an ejected In a few baton and 
jauy aorta of land covered * 

At other point* where no molat day coven the bed* 
grant ontbnnta of fat sometimes accompanied by oil, 
occur, and numerous bole* sufficiently large to admit 
tha body of n man are opened In the Wert and Beat 


inch to 10 Inch tools, whereon in lea* favorable strata 
the rate of progreas may not exceed an average of 6 
to 10 feet dally 

Water sources have sometimes to be excluded before 
the productive oil beds have been reached as neglect 
to take this precaution often results la ruined wells 
through the flooding of the oil stratum Operations 


MUD VOLCANO M< \R VARSNIKoVSKAR IN fHfc 1AMAN 
PENINSULA NOUTH RUSSIA 



months yielded more petroleum than tens of thousands 
of wells located in leas prolific territory 

In the year 1898 one well in Bibl hi bat Baku pro 
duped 3 600 000 barrels in 30 days or 117 000 barrels 
daily At that period some thousands of wells In the 
United States were collectively yielding 150 000 barrels 
daily little more than the product of one well In 
Russia In the same year one plrt of 37 sires In the 
Baku district opt rated by an English company gave 
7 760 500 barrels of oil from 11 wills 
From the tarly Baku wells oil was ijutid with such 
Impetuosity and waa accompanied by so much Band 
that steel blocks 13 Indus thick placed ovi r the mouth 
of the well to di fled the flow were ptrforatid In a 
fow hours and hud to be replated Thi caslug with 
which the wellB were lined was often torn to shreds 
and evtntually ollapacd snl hundiids of thousands 
of tons of nan] whlth a< umulated In the vicinity 
niccssItaUd the hi i vlci s or Isig bodlm of woikmen 
to dlnrt the 11v rs f oil to Hiirfa < deprcsstoi h whir 
It would he t mporailly st nd 

Instiad of these great wells raj Idly exhausting the 
surrounding territory as might have been expected 
they aipatmtly causid th< n] positc iffid hv produc 
ing area*, of low density through the l tno\al of so 
much Hand Int > whlth flu oil front fat around readily 
Infiltrated Ininas d Impregnation waa also aid d by 
the excuumi vibration the earth sustained In Ih 
vicinity during these violent pi uptlons the equivalent 
Usui! of torpedoing In haid rock being a (wise 


indies much the same conditions exist and for miles 
In tbe tropical Jungles along the crests of anticlines 
may be observed both heavy oil and gas steadily iasu 
lng from tbe earth forming conns of asphalt mixed 
with earthy matter with which It Is usually associated 
Bxceptlohal activity Is usually displayed during 
earthquakes In such localities At the great earth 
quake of Sohemakha In the Caucasus In 1903 Inflam 
mabie gases emerged from fissures In the earth and 
becoming Ignited greatly added to tho terror of the 
situation and in the Arakan Island off the coast of 
Burma the mud volcanoes usually develop gioat actlv 


tty at periods of seismic disturbances 
Similar eruptions occur beneath Dutjaa. where In 
dined oil bearing 
Caspian Sea there 
of escaping gas 
small boats have 
aula of Borneo 
and in the Caspian 
has been ejected at 
Islands on which a 
but in fj*J( h casts th 
ually washed away 
soft puddled clay w 
action of waves 
The Pitch Lake of 
what nature can 
V> Ithln a basin, Nrith 
created by the dlafn 
agency of escaping gas 
tons of an emulsified 
eoua matter has been profllMed from oil escaping from 
inclined oil bearing strata To-day wella aunk rloee 
to the lake are yielding Iqrge supplies of oil demon 
strafing If such proof were necessary the origin of 


the asphalt 

The above very incomplete outline of some of the 
phenomena associated with the occurrence of oil will 
convey an Idea of the Interest in which such s subject 
Is shrouded and the phenomena connected with the 
extraction of petroleum are no less intereating 

Petroleum in commercial quantities Is almost exciu 
lively restricted to sedimentary strata and Is prln 
cl pally confined to sands stratified with clays or shales 
in certain borlsona In order to penetrate the pro¬ 


ductive acme at a depth sufflctently removed from the 
surface or outcrops to obtain remunerative supplies of 
oil a considerable depth of unproductive sedimentary 
strata has usually to be pierced before the oil beds 
are reached tn some caaee the thickness of strata 


within which oil Is found at Intervals reaches several 
thousand fast wherein most porous beds prove pro¬ 
ductive bat usually the oil Is strictly confined to cer 
tain definite horiion* which can only bo ascertained 
by trial 

Some of the Baa tern oils of America are obtained 
from beds of dolomite but most of the petroleum of 
the world is drawn from sands and sandstones of 
varying quality distributed ankid argillaceous shales. 

Oil wells are to-day almost exclusively drilled, the 
proosss In use depending upon local conditions In 
Roumants alone are wells still dug by hand often to a 
depth of 400 feet by men skilled by many years of 
praotlos In this particular and dangerous work. In 
the design of machinery and tools to drill to depths of 
MOO to MOO feat great Ingenuity and skill has been 
directed, gad each year improved plant enables quicker 
progrete to fee made In many field# whew the rtrata 
are reasonably 6mm*. and toi excessively hard from 
40 t» m last pdc 14 hoar* can be penetrated with I 


for tho exclusion of water are generally expensive and 
difficult especially wtaue there is a paucity of thick 
Impervious bids above tbo oil Rourre Into which thi 
lining tubes can be flimly driven 

The cost of drilling oil wells varies greatly In the 
Hetrolea oil fields of Ontario Canada where most of 
th«v wills only reach a maximum of 500 fttl the cost 
does not exceed $500 In Pennsylvania and the Fast 
srn oil fit Id of the United States the cost may not 
«x<e*d $5 000 for wells 2 000 Net deep as also tn parts 
of California but In other Californian oil fields where 
drilling Is more difficult and In Roumanla and Galicia 
wells 1000 to 3 000 feet deep often entail an expendl 
ture of from $36 000 to $30 000 In the Baku oil fields 
of Russia where exceptional difficulties are enenunt 
ered wells of 2 000 to 8 TOO feet usually cost from 
$40 000 to $50 000 and take from 18 to 18 months to 
complete 

The penetration of an oil source Is generally lndi 
rated by an < scape of gas and an Influx of oil into th 
well When water Is i resent In the hole the xtstenci 
of oil may be concealed and norm i xpurlenoc* la nuts 
aary to diclde whether an oil source has Isen entered 
In some cases the striking of a virgin oil sou re leads 
to such a violent expulsion of oil gas and earthy mat 
ter that the drilling tools an* blown from the boriholn 
and the derrick shattered Occasionally gas alone Is 
expelled at a pressure whhh defies all measures under 
taken for Its control and for weeks months and even 


querne Foi miles round th< loar of the escaping gas 
and >11 could bt heard and foi a wide radius the earth 
quivered as masses of sand fori id Into the casing 
altirnatil} and momentarily chicked thi flow and 
were expelled 

7 he only oil wulls which have &i | reached in vloknii 
and | roductivltj thot,c of Russia have bet n oc ramcmal 
strikes In Borneo and Mi xic i A great well near 
Tampico M xlco yielded it 1s intimated In 1108 no 
less than 7 000 000 barrels In two months 7hi rup 
tlon was so violent that thi iarth was shattered for 
a wldi radius around and event tally a griat s ethtng 
crater with an area of 25 aires was formed Into which 
the dctrltk and machinery dwapi rated the wcl 
eventually turned to water ami gr at streams of aul 
phur watei have Hlnee flowed ficin th rtstii It it 
said that 2 000 000 tons of solid matter was ej cUd 
from the well 

In Texas and (allfornia great gushing w Ils liav 
Ik n stiuik which have yi Id d for a while mono 11 
20 000 and even up to TO »0) barrels a day but t s tall) 
centrol has b n less diflleult on ait mnt of thi smaller 
]r>|irlion of sand e nmluglid with th ell 

The dang rs attending s uh ejections of lullammabl 
mat rial may 1 e surnils d v n when the n oeet elaboi 
ato piecaullons fit safotv ar taken For w eks gnat 
wills which have a eldiutully ignited In Russia hav 
burnt and consumed fiom 7 0)0 to 100 imo barrels of 
oil dally ptoduiing a confiagiatlm which has Ulumin 
sted an area of many squar miles at night Ibc 



years wells In Boraoo have been left discharging gas 
at tbe rats of many million cubic feet dally before they 
could be returned to and carried to tbe oil sources 
beneatb. 

Sometimes tbe oil la oontalned in hard rock which 
win not deliver up lta contents until It Is shattered 
by blasting with a high expletive » 

Tbe moat wonderful discharges of oil and gna were 
wltneeaed tn tha early days of tha Baku oil field* 
where Individual wella have la the conrae of a few 


great heat and ftmeneea of projection have prevented 
any attempta at extinction until the pressure dc 
creased tn* tho well became partly plugged with sand 
Many such conflagrations have been the result of a 
spark through ejected stones striking Ironwork In 
the derrick bnt often the destruction of the derrick 
at tbe first eruption has caused the electric wires to 
break and so k spark which lad to an instant explosion 
Tn one mas where a great gusher had been burning 
for some weeks water entered the well and mixed with 
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th* nxptllcd oil The groat heat vaporised the water 
In its ascent In the name causing periodical explosions 
at a great altitude which ejected unconsumed oil Into 
tlu almosptu re where winds carried It Tor many miles 
oxi the country deluging property Where wills of 
it bs vlok no became ignited th< Ir extinction is fre 
quently accomplished by prnjorilng Into the flame 
gnat volum.s of some non combustible such as steam 
or cat bon dioxide Steam has been most successfully 
(inployed by directing a larg< numb* r of high pres 
sure steam jets Instantly on to tb« flame tbe rapidly 
txpaudlng attain prtvinting acc*ss of the necessary 
amount of air to sustain combustion 

At oth< i tlw< s tbe ground has been tunneled and 
the caning squeesud flat by hydraulic power 

When wells flow naturally under reasonable pres 
sure and th oil is not accompanied by much sand 
the output is contrail d by valves and the product led 
off an r<quirtd In some fields the closing of flowing 
wells has ltd to disastrous results an on reopening no 
oil has Inen found or water baa been admitted to the 
a* II Ibis <x aslrnal it silt Is probably die to tho 
high closed presauie whit h has < llht r si tlontly com 
pattid tht chaniitls through whtrh the oil entered 
th* well that Itn it entry was Impossible 01 to the gas 
foiling an outlet b hind tin easing Into water bearing 
strata It Is g lie rally prcftiable to control the output 
but not entirely to cheek the discharge of a flowing 
well 

After a period of natuial flowing the length of which 
la always unt ei tain the oil haa to be talsed from the 
wt lla by artificial means The most common plan Is 


to pump tbe oil by means of a cylindrical pump low 
ered on tubing to near tbe base of the well, tbe pump 
plunger being operated by rods which are given a re 
clprocattng motion at the surface 

In the design of pumps to suit local conditions and 
In tbs mechanical arrangements of operating the 
pumps and providing power, tndleas openings for In 
ritvlduallty ext# and engineers may find many oppor 
t unities for a display of originality and skill 

Local conditions must determine whether gas oil 
steam engines or electric motors are beat adapted aa 
a source of power and local circumstances must decide 
whether the wells shall be pumped singly by separate 
motors or In groujn by central stations from which 
the power Is transmitted by tensions! rods called 
“Jerker lines 

In special eases of danger oorupreaaed air has been 
mod as power and In numerous Instances where high 
pressure gns has been struck tbe gaa has been led 
dir* ct to steam engines and power obtained In this 
way Under such circumstances the cooling effect of 
the *tj oiidlng gas causes so low a temperature that 
even in the tropics the «ngines become coated with a 
mass of tee as the moisture condenses and freesea 
around the cylinders 

For th* supply of power to the Baku and Roumanian 
>11 fit ids An mod* rn electric generating stations hsve 
b* * n * r* cted In the Baku stations nearly 80 000 horso 
power is generated by three iifaase alternatoia for a 
tension of 3 000 and 6 000 volts Both steam turbines 
and vertical reciprocating steam engines are used 
and for the long distance transmission the voltage Is 


transformed to M,000 volts. The oost of electrical 
power Is based on the price of oil 

In tbe Russian and a few other oil fields to much 
sand is mingled with the oil that pumps cannot bs 
used to any considerable extent and the oil is raised 
by bailing Bailers are cylindrical vessels from 10 to 
to feet in length and 6 Inches to 14 Inches In diameter 
rhey are fitted with a valve at their lower extremity 
opening inward and they are lowered and raised on 
wire ropes by means of a winding drum driven by a 
motor The speed of balling Is often over 1000 fast 
per minute and the quantity of liquid raised frequently 
exceeds 1000 barrels a day 

Another interesting process of raising oil which is 
sometimes used where both sand and water aooora 
pany the oil la the air lift Air la usually led down 
the well between two tubes often Sty inch and 4-lncb, 
the outer of which extends to the base of the well, 
whereas the Inner only reaches to within about 100 
feet of the base Air enters the Sty inch tube at Ita 
lower extremity mixes with the liquid which it aerates 
sufficiently to cause it to flow at the surface With a 
submergence of the air Inlet equal to at leaet twice 
the direct lift tpom the surface of liquid to the surface 
about 1 volume of Rapid ran be raised to 11 volumes 
of free air but with** depressed level the efficiency 
falls greatly 

The actual output and ratio of air to liquid Is nat 
urally to some extent dependent upon the density of 
oil tbe proportion of oil water and sand aa well as 
the quantity of gas but below 50 per cent submergence 
the efficiency becomes very low 


A NEW AGRICULTURAL INVESTIGATION. 

ISOLATING HARMFUL ORGANIC SUBSTANCES IN THE SOIL. 


Ini Isolation ot liaimtul orgenti gitbstan*** from 
loll Is dlwiishtd In a bull* tin issm <1 by th* Buicau 
of Bolls of tht Ikpartnnnt ol Agrliultun ly Oswald 
Brim I in i and ilowatd b lL«d I rev Iona lnvcsttga 
lions or this subjut ha\t Indliatid that soils uiay be 
Inf* rill* ot «xhaust* <t bnauia of th* iriiwncc In 
tlum ol oiguiiu (onipouiids injurious to | lanta 

th* ia|ti d*als with th Isolation and Id nllfl atlon 
I s mi* of tin inhibitor a Injurious ((impounds in 
su*li Inr.itlli soils It Is almost a*Uevident that 
wlnri hu I* boil Its give list to lnierlll. soils there ran 
Is mlriligint sri* nttlli In aim ut or auih soils only 
tth.n th* nutUM and proper!I » of this* bodiis an 
known lh< Isolatlm and lUinttfi atlon of th ae 
bodies la tile first st* p in tlu attainment or this 
kn wlidg* 

In a||r>n*hln|, tbts prnlUni wlikh in an exie<d 
Ingly lompiix one It was lound nmasary to review 
1 1 1* tty th* knowUdg* ol ill* origin of tlu oiganti luat 
I*i in (b* s II IIiIh iiriiw show b that ttiu soil or 
Mini* matt, r ariw*B ttnough the dr* ay of organic com 
l nun is if \ c tabu and animal < ngtn that among 
this. mu omuls are many of w 11 known composition 
and i oust Itul ton w hi* h g.t Into tlu soli and may < ven 
pirslst for a time and that many coni|ioundB which 
an f mud from this* In the process of deiay are 
Ilk* wls* will establish*d as d* flnlto th.mlcal tom 
islands 

When tin <ff it of th mi (otniounds which are 
known l > git Into the soli * i to bo rornud tu the soli 
is . nsid ml It Is lound that mauy or them have 
he* u shown to la harmful to plants tom* * ven when 
in \uy suiall amounts On tin ollur hand It Is not 
ui i uhhiI l* t > tin o any guuial rriation between tbe 
I Imimini 11 o| ribs and th. lumbal <oraimsIUoti or 
i iih! notion mU ouaequently It la not posslbl* to do- 
lei mini th* elTeri of any compound on plants except 
l \ . xp* rim. nt 

I lu addition to known products of ugrinblo and 


animal origin and their products ot detay It Is poe- * 
alblt that still othir *ompounds are produced and 
* xlst In the sill about wild) there la no knowledge 
not iv.n or a spMulatlvo kind In view of these 
faits It was round uectasmiy to (onsldor briefly tb. 
pr«n*nt knowledge or soil organic matter In g* neral 
It was found that although the organic matter in soils 
li an important lngrtdhnt amounting In most cases 
to many tons per aero almost nothing Is known ol the 
ihcmUal uatur* or this material 

lh* dimiultles then In attempting to Isolate harm 
lul organic iompounds Horn infinite soils are duo to 
Ignoinixe or what comiwunds arc harmrul to plants 
and what at not and also to la* k of knowledge or the 
ihcmUal nalui* of tbe nrganli matter or the soil and 
*onsequent lack or methods for dealing with such 
material 

Th* first irystalline organic inmpound isolated 
ft am a soil was a nitrogenous body ptrollne carboxylic 
arid wblih was obtained by a pranas which had its 
starling point in a solution or a portion of the organic 
matter in sodium hydrate solution This body Is a 
definite crystalline compound with very faint acid 
propertUs and has alBn the power of acting as a base 
toward strong arid* Along with the Isolation of this 
compound there wire obtained Indications of tho 
preseme in the same soil of other bodies some of 
which arc related to It 

i*rora the same and another soil by a modification 
or the same method another organic compound waa 
obtained I his compound dlhydroxysteartc arid is 
non nltrugi nous and is In no way relatsd to tbs nitro¬ 
genous body first isolated Pthydroxystearlr a< Id 
like phollne tarboxylli arid Is a well-defined crystal 
lino chemical compound heretofore known only as a 
laboratory pioduct 

Ihe proport I* s of these two organic oompounds 
were t*feted by the effect of their solutions on wheat 
seedlings Plcollne inrboxyllc acid was found to be 


harmrul in concentrations of 100 parts per million, 
and like many poisons had a stimulating .ffeit when 
present In sd^l quantities D1 hydroxy stearic sold was 
I and ultimately 
icentratiana of 100 

apounds previously 
a a solL 
Mpoosrle acid is 
5 whiefi bjgs been 
bolepteroi yj-oup of 
appear* to be 
lb tbe study of 
their possible ion 
■traction of tajurl 
It is not Impos 
tul to plants 

Interest attached 
Inita organic tom 
furnishes a staple 
tangible proof ot the {>reaches ot injurious organic 
compounds in soils and sboaW lay the foundation of 
the rational study and remedy of unfavorable con 
dltlons in such unproductive or so-called exhausted 
soils 

In the present bulletin there are described four or 
ganlc compounds Isolated rrom soils all well defined 
* rystallfne bodice one of which is quite Injurious one 
slightly harmful but related to much more harmful 
compounds and two that are not harmful so far as tho 
wheat seedlings used In the tests are concerned, at 
though as pointed out above other plants may ha 
quits differently affected by these substances 
In addition to these there have been Isolated a 
number of other well-defined bodies, likewise crystal' 
line These various soil compounds are being studied 
and as far a* possible their nature and properties will 
be determined and tbe results given In future 
publlqstions 



THE DEATH Ot PROr CANN1ZARRO 

la*, (anm/muui the well kuown Italian chemist 
Kcontty dl.d at Horn, at the age of H4 In the his 

* t iy of ih.mlral philosophy his name will be remem 

* I ml for tho part h* took In placing the atomic the- 
j in on a flint and securi basis 

r II* was born at Palirmo In 1836 and eduiatsd at 
th Normal Hrhool and University of his natlv. place 
Having <1* voted himself to the study of physiological 
h mistry be was In 18t r appointed assistant to 
Rafaello Plrla then Pufcsaor ot Chemistry at Fisa 
Two >oais latei h* rrimn d to Sicily and took part 
In the r* volutionary outbreak In 1848 He aerv.d as 
au * fflur of artillery with the Insurgents and on their 
defeat ho fled to Fran#, finally making his way to 
Paris II re be obtained a bench In Chtvreuls labo- 
intory and working with F S Clots discovered the 
compound eyanamlds, la 18(1 In this year he waa 


appointed Profeasor of Physical Chemistry at the Na 
tioual Ootlige of Alessandria, to Piedmont, and din¬ 
ing his tenure of this office he prepared benxyi alcohol 
by treating oil of bitter almoqds with aJoohollc pot 
ash- a tf*t tion now known by his name In 1886 ho 
became Professor of Chemistry at Genoa and to 1881 
he went to Palermo in the same capacity In 1871 he 
was appointed Professor of Chemistry and Director 
of the Chemical Institute at Roms while at the same 
time to view of his sclenttfle distinction, he was 
elected to the Senate, of whloh he became Vlce-Prsei 


lea, ’ whldf was published In 1868 and ranks aa one of 
the classics of chemical literature, Cannlsarro pointed 
out that th* Incongruities disappeared and order waa 
introduced if the d Urination between atoms and mole¬ 
cules wars properly observed, and he showed how It 
was possible to ascertain the atomic weights and their 
relations to the molsoalar weights by the aid of to# 
specific heats of the elements, and of th* hypothesis 
put forward by his countryman, Avogadre, nearly 
half a century before, that water equal oondMooa of 
temperature and instoa gaasa contain aqqni mm 


In the middle of last century there was great an 
certainty as to the criteria for determining the atomic 
weights of tbe elements, and this was r efl ec te d In the 
confusion which surrounded th* foratdn need by 
different chemists to express the compostttoa of eom 
pounds. In his “Btmto dl un Oorso <st Flioscfla Chi* 


1831 the Copley Medal of the Roya) floqtetr, of 
be was chosen a ttorstgn member In 1888, Mi, s $M 
earlier English rsaogaitto* of th* veins qf U* wet% 
waa his sete^ten, fat 11*8, aa a foreign awmhar qd ft* 

—j s« tw. 
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SOURED MILIl 


ITS NATURE, PREPARATION. AND USES. 

BY R. T. HEWLETT. 


Trade Memi to be little doubt tint u age advaaoe* 
the microbial flora of the human inteatine espsctoRy 
of the lower portion or large Inteatine often under¬ 
goes a change both in the number and in the oharae- 
ter of the tnicro-orgaaiama proeent From middle life 
onward the number of microbes lncreaeee add sps- 
clea capable of inducing putrefactive decomposition of 
protein* become more abundant This chants can bo 
roughly gaged by making microscopical preparation* 
of the dejecta and staining by the Oram pfo oeaa, a 
selective method by which certain organise* n»Jy are 
stained In the child a dejecta Oram staining ttfdrebes 
are relatively scanty and are mostly Bacima Bifida* 
snd B acidophilus and It Is noteworthy that theoe 
are lactic add producing bacilli In and after middle 
life Oram staining forms usually become more and 
more numerous the Oram staining species now being 
principally Bacillus putnjUus and B Wrlchtt bac¬ 
teria which Induce marked putrefactive decomposition 
of proteins 1 In unhealthy conditions of the intestinal 
tract somewhat similar changes or various abnormal 
fermentations may oc<ur 

Metchnlkoff* In a study of tho nature of sonlllty 
formulated the hypothesis that It Is caused partially 
at least by auto Intoxic atlon poisoning by the absorp¬ 
tion of prodneta derived from the ariion of mlcro-or 
ganlama Jn the digestive tract Stnh poisons would 
be the products of the putrefactive decompositions 
brought about by the mlt ro-orgnnlsms named and also 
bodies be longing to the phi nol series whli h are formed 
by the action of Bacillus c It which Is always present 
in the intestines becomes mote nnd more numerous 
from youth to old age and which also multiplies exces 



would grow at body temperature 199 deg T ) and 
maintain itself In spite of the competition of the other 
micro-organisms present The ordinary lactic acid fer 
menu found In milk grow beet at 7r to 86 deg F 
and are unsuitable 

Metchnlkoff says' I had no Illusion as to the dlffl 
cutty bare to be encountered In any effort to Intro 
dues lactic microbes Into the Intestinal flora which 
has been preoccupied by a multitude of other mic robes 
To make surer of the result I chow the lactic mi 
erobe which is the strongest ns an ac Id producer it 
(S found In the Yoghurt which originates In Bulgaria 
The mi mu bacillus has also been isolated from the 
tehen at Egypt and it is now proved that it is found 
In the curdled milk of the whole Balkan peninsula 
and even In the Don region of Russia Metchnlkoff 
also noted that some of these who conanmed a diet 
of little else than the soured milk lived to an ad 
vanned age This then was the origin of the use of 
Bulgarian sour milk and of the Introduction of aril 
ilctal substitutes for ths natural article It may be 
added that the use of eour milk seems to be wide¬ 
spread in the Bast, for It it found also In Turkey, 
Siberia and Asia Minor and U» India under the name 
of "Dedal "♦ Aa Chatsrjes says 'The ettanslvs use 
of one or other varieties at fermented milk produced 
by means of a special Csnsettt in Baatent countries, 
probably owes Ms origin to the diffleeMy of preserving 
milk in a sweat dorngWou tor a tong time la oom 
pariSeu to cold couattfatt piffle when undsrgciag spoo- 
tSfutnns i m mrrtjlWti bad -TfTn fl t s t hso oms s chan ge d 
wftbta a Cow boon t* MowMmsUW Jtaft to which 



the casein and tbs fat have undergone liquefaction 
whereas when fermented by means of the special 
ferment the decomposing gas-producing proteolytic 
bacilli ere killed off by the more vigorous organism 
of the ferment, which has no destructive action on 
the tatty or albuminous constituents of milk so that 
by this means milk can be kept lu a condition lit for 
consumption for a long time ’ 


The bacteriology of the various natural sour milks 
is somewhat complex and not yet fully elucidated 
although considerable research has been devoted to 
it Micro-organisms of a peculiar type are present in 
all One of the first to be Isolated was the Baiillus 
bulgamas a large Oram staining nonsporlng rod 
Shaped organism whtc h grows best at tempc raturua 
between 110 deg F and 120 dog Y Development 
however la alow even at the optimum temperature 
taking three days for the maximum production of lac 
tic acid In milk and It Is therefore unsultcd for tho 
preparation of artificial soured milk Another organ 
Ism la the granule bacillus (KdrnchenbnelUua) of 
Kuntse This Is probably the organism so often 
spoken of as the bacillus of Massol and is widely 
used foi tho preparation of soured milk aa It grows 
rapidly and well at a temterature of about ft)0 deg 
F and produces a relatively high percentage of lactic 
acid The name of granule bacillus is derived 
from tho fait that granules which stain dc ply ate 
present In the bacterial cell In nil the natural soured 
milks somewhat similar microorganisms are to be 
found It Is of lute rcjHt that Kuntxc has suggested that 
thoae Bulgarian lactic fcimcnta are allied to the B 
atidophilus and B Infidus which as already stated 
are present in the child s Intestine and they aro 
probably primarily of Intestinal origin 

In natural sour milks the special lactic acid fir 
mints are always associated with other ordinary lac 
tic acid bacteria paitkulaily a Streptococcus <« hu 
tuus) and a mixed culturu of this last named organ 
Ism with the bacillus of Massol pri seats advantages 
over the use of the latter alone • Foi Instance when 
the B bulgancus grows alone In milk It has some 
effect on the fat producing small quantities of nauso 
oua tasting substances but Metchnlkoff has shown 
that thla result Is entirely obviated by a symbiotic 
growth with an ordinary lactic arid organism The 
Ingestion of milk soured by an ordinary lactic arid 
organism also tends to produce in tho Intestine an 
arid environment which favors the growth and per 
slstonce of thu special lactic ferment, the bacillus of 
Massol 

Various procedures an adopted for the preparation 
of the natural Bour milks According to one account 
Yoghurt Is prepared by boiling milk unLIl it has di 
minished to half Its volume by evaporation it is 
them allowed to 109] somewhat nnd a little of a pro 
vlously prepared sour milk Is added and the whole 
allowed to stand In a warm place until next day 
Another method Is to wipe round a wooden bowl with 
a piece of chorse (pieaumably prepared with the sour 
milk) and then to mtioducc Into the bowl the boiled 
milk I)adhl Is prepared by boiling milk for some 
time cooling to blood heat and then lncx ulatiug with 
a needle dlpitcd In a foi mu brew Tho Inoculated 
milk is covered with a blanket and kopt in a warm 
place for 13 hours 

For the artificial production of soured mlllu tlio 
milk la well boiled In order to sterillre it and destroy 
undesirable organisms and when It has cooled sufll 
ctently a starter consisting of a pure culture of the 
proper lactic fermpnti Is added The Inoculated milk 
la then kept at 100 deg F or thereabout for from 
10 to 24 hours according to the amount of starter 
added and should then bo fit for use Many start 
era both llqtld and solid (tablets) are to be bad 
bat only a few are to be recommended as some are 
grossly contaminated with undesirable bacteria An 
other method Is to add a little of the previous days 
preparation to tho milk to be soured Borne of the 
large dairy companies also supply the soured milk 
ready for consumption 

Considerable rare must be exercised In preparation 
to use sterilised vessels and to safeguard the milk 
from contamination during Incubation The milk 
properly prepared should be thoroughly curdled pos 
saaa a not unpleasant tart Haver, and have a marked 
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arid reaction Borne of the older staitccs con 
talmd siding barilM which though they cutdlcd the 
milk (owing to tr.ptle ferments) gav rise to little 
ur no aridity t reparations containing a comblna 
lion of the bacillus of Massol with Mr pt t try la 
tuus 01 li turns arc probably tlu most suitable 

Th Intelnal tdinlnlstrulir 11 o| tablets tic contain 
lug the lactic fc 1111 nts lu plac or tlu scuiid inilk 
Is of questlonabh utility 

Although some arc still skeptical aa to the value of 
nomed milk It can hardly be doubted that It is 1 ne 
final In many comt taints* Among these ate in) 
thoae dep ndlng nil aim irmal putic fiction or proteins 
In the lutes! nal tiact and including c itnlu cases of 
amt cntollis and aculc an I chtotti milt Is (hi 
autointoxication with products of intestinal pul it 
faction as lu many cases of gen tal lallnte of health 
In tiddly persons forms of aim tula neui asthenia 
with flatulent dyspepsia etc In mlnot ailmonts such 
as lassitude headache sonic forniH of nnstiimtlon and 
dlarrlium rheumatic twins and the like benefit frt 
qucntly results It must also be n cognized thnt even 
if the soured milk ns such dots 111 tit good It ofttn 
enables an addition of valuable snd easily assimilable 
foodstuff to be mide to tin dlri by its use On the 
other hand sou d milk is by no in nine a uuivirail 
remedy and sh >uld net I) lake 11 indite riniinttely 
without modi al advle sh It some time s disagrees 

Morcovei the home pre paint Ion of sun d milk in 
not be rttoninntided uni ns It Is uud 1 taken by a 
me in be 1 of the horn, hold having bom knowli dg of 
the scientific ptlntip) s luvnlv d In th practice of 
aterllUatton and use of pure cultuics—Mtui 

THE NUMBER OF ANIMAL SPECIES 

Till well known roolcgtst A F Slltl le y In a piper 
lead before tht Ilrlllsh Association for the Advance 
mini of Science glvtH inte testing Hiatlstus concern 
ing the numbtis of known spo t s at animals of all 
cbutses About ten y urn ngn C11 ntber mad a ean 
ful comparison of the nuuibc rs of si Is of thi various 
gioups of animals that win known In 19 0 11 II 1 
about with th numbcis known in JUKI During tl 
Intervening half c ntury tlu known species of mam 
inals Increased in numbti from 1 200 to 2 100 birds 
from 1600 to 11000 nj til h from 43 to 1400 fishes 
from 1 r 00 to 11 001 mullubks from 1MO0 to MOOO 
moss animalcules front 40 to 1-0 crustncea fmm I 290 
to 7 TOO arc bn Ida (spiders ele ) from 1 04S to 8 070 
myriapods (eentlpedts etc ) Dorn 4 0 to 1 100 In 
sects from 19 100 to 220 I 0 ethinodeimata (sea 
urchins starfishes eti ) from 320 to 18 041 worms 
from l~J to f 070 rarientcrita from r 00 to 2 200 foi am I 
nlfera from 60 to 400 and pioto/oa from 40 to 4 00 
The total numbt r of animal apei les of all kludh known 
lu 1840 was 71 688 In 1881 tlu number had iner asttl 
to 311662 The arerago number of ntw s; c is dlt 
covtrtd each yeai since 1881 way fairly h stuunt i 
at about 12 000 so Ibat the total number ol sp Is 
now known must ixmd (00000 Hut (be number or 
species yet unknown Is piobably v ry much gnat 1 
than this In 189» Sharpe estlinat d tlu number if 
known specks of Insects at a quirt 1 of a million 
and expressed the conviction that tin Min s as many 
Insect spot Its yet awaited dl*c ovtry lute ts cud 
small animals In gent rat off r au almost iinlinni d , 
fit Id for exploration while In the eas or 1 eig ini * 
main and especially of mammals It Is inhabit, thit 
n majority of living species Is all ady known 

In a paper read some little Hint ago h fit the 
American institute of Electrical Lnglnetts Mi P M 
I lnroln elaborated a hydraulic analogy to a thi t 
phase line which will bo useful in enabling electrical 
engineers to form a conception of th phenomena, of 
riectric surges He concludes that rite trie al trims 
mission lines can be guarded against the dangers arts 
Jng from electrical surges by using noiun or all of the 
following precautions By means of an overhead 
guard wire tbs quantity of electricity which a given 
lightning discharge is capable of superposing upon a 
transmission line Is ke.pt down In practice It has 
proved or value in many cases of high tension trinsmls 
slon The use of efficient lightning protectors is abso 
tutely essential By earthing the neutral solidly the 
potential of tho line Is prevented from attaining dan 
genua values It is also very essential to Insulate 
the windings of electrical apflBratus so that they can 
withstand a momentary potential many times greater 
than the normal 
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THE USE OF ANESTHETICS FOR PLANTS.* 

ARTIFICIAL ACCELERATION OF GROWTH. 

BY S, LEONARD BASTIN. 


Now main th garde n<r hu to adopt all kinds of 
Ingenious de vIp h In order to ibtain the flowers foi 
wbiih there la sueh an unceasing demand One of 
the most Into Putin* of thus methods which hav 
hem tcrently lntiodueed in the system of the anesthett 
xatlon of plants In erdir that they wav come the more 
iiuukly to jerf ctlon ‘om years ago I>r lohannsen 
of ( »|h nhagen rarrie d out a n units r of. elaborate In 
nulrlcs In order to find rut the effect of chloroform 
and ether upon vegetable tissue After a long series 
of experiments he was able to show that certain plants 
when submitted to th Influence of the vat ors of thes 
drugs while In a dormant rindltl n behaved in a 
LiirlouH way aftcrwaid It seemed that the anesthetic 
Intensified their restfulness and biought about a re 
markable aettvtty when oidlnary giowth was allowed 
tei be resumed Moreover it was not d that the all 
round excellence of the plants so treat d was gieatei 
than In the e age of aperfitMuia which w re In a normal 
e ondttlnn 

Jt noon became c vldenl that a discovery of real com 
tnerrlal value had Is on {nought to light The produr 
tlon of flowers Is such a striouH business nowadays 
that anything which will save the grower time Is a 
matter of great lrapoitance Further experiments wont 
a long way to Indicate the lines on which the tic at 
ment would lx likely to be mcmt successful It was 


LILY OF THE VALLEY READY FOK ANLSI HI TIZATION 


the light to a small extent It Is very soon however 
that the advantage of the new tieatruent becomes ap 
1 arent when tho siieelmcns are compared with those 


short while the flowers put In an appearance The *c 
tual saving of time brought about by the adoption of 
this method Is very considerable I Hies of the valley 
treated with ether were In full bloom In a fortnight 
from the start Some asaleaa which were potted up 
artcr exposure to tho anesthetic were out on March 8 
although they had only been growing from the 86th 
of February Specimens which had not been treated 
at all and were started at the time of the others did 
not come to maturljyn|tU at l«Mt a fortnight later 
in tha pim of 'it* the saving of time 
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SQUIBS, FUSES, AND DETONATORS.* 

HINTS FOR THE MINER. 

BY C. E. MUNROE AND CLARENCE HALL. 


A* explosive to a compound which can he caused to 
explode hr various meant All expletives can under 
tome circumttaoeea be made to explode by Are Some 
at them can be caused to undergo a detonating explo¬ 
sion by setting oil a detonator In contact with them. 
In blasting use to made of both these means for setting 
off explosives the means used being determined by 


circumstances. 

In setting off by means of Are, ose Is made of 
miners squib* or of fuse Miners squibs consist of 
tapering paper tubes About 7 Inches long Ailed with 
Ane gunpowder one end of each paper tube being 
treated with chemicals ae as to form a slow burning 
match which when ignited, burns so slowly as to 
give the miner time to reach a place of safety be¬ 
fore the explosion When used the squib to placed 
in the needle hole or blasting barrel through the 
tamping with the match end of the squib outward 
Wben the match to ignited the Are burns slowly along 
the tube until it reaches the powder core Then the 
squib darts forward like a rocket leaving a trail of 
flame behind which apurts out from the needle bole 
and the Are continues burning along the powder core 
of the squib until it bursts out of tbe other end of 
the tube and so ignites tbe charge 

in experiments made at the Pittsburg testing sta 
tlon It has been found that, though the burning match 
on the end of the tube of the squib does not inflame 
a mixture of mine gas and air as soon as the powder 
core to ignited the flame that then flashes out from 
the end of the squib will explode the mixture Hence 
squibs should not be used In any gaseous mine 

Fuse as used In coal mines Is sent out Into the 
market In colls 60 feet long and In several varieties 
but all consist of a core of mealed gunpowder In 
dosed In two or more layers of yarn and generally 


surrounded by tape that has been dipped In a water 
proofing composition Bojto^rsrietles are then dusted 
with substances like pqjj^HBteapstone to prevent 
thf sticky surfaces ffon^^^^Httjte*Bother The 
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dittos when used that any part of any coll will burn 
at the rate of a foot In eighteen to twenty seconds 
This Is of the greatest Importante because In setting 
a charge the blaste r or shot flrer (uts a plow, of fuse 
to reach from the charge to the opening and long 
enough to give him ample time after the end bas been 



11 H TRIP DFTONATOR SHOWING ITS 
< OMPONLNT PARTS 

set on fire to reach a place of safety before the flame 
Arts the charge Therefore careful testa should lw 
made of the rate of burning of pieces of thi fuse 
whenever there Is any doubt whatever aa to Its sound 
ness Although the m&nufac turers may produce a 
fuse with a regular rate of burning the rate may be 
changed by bad handling as for Instance by squeex 
lng the fuse so as to disturb the powder tore or by 
suddenly and roughly opening the coll when It to 



tapsuleH about as thick as sn ordinary lead pen 11 
whtih an lommonly ihargid with diy merino tut 
mlnati oi with a mlxturi of dry nier tin f ilmlnate 
and potassium ihloiati that Is louiprissed In tin but 
tom of the capsule filling It to about oni third of its 
length 

Dynamlto and othir detonating explosives are in 
prarttre fired by means of detonators for though they 
may be ext lodi d by the aid of squibs oi fuse. oi by 
means of gunpuwdi r primers yet tbe i xpl ision no 
produced 1 b not a t nnpli te nm the xplosIviH an not 
used to thilr IkB t advantage all of thi work that they 
(an do la not done and moienver the gases that 
uru produced are usual)! dang r us Where high ex 
plosives are employed It Is safer to lire with detona 
tors strong enough to cause theli most ccmplete ex 
plosion Permissible explosives should bo filed by 
detonators and are best Hied by electric detonators 
of tbe strength prescribed for each one 

Detonators are fired by tbe aid of a piece of fuse 
The end of the feme Is Inseitod In tbe mouth of the 
blasting cap and carefully push d down until It gen 
tly touches the surf are of the detonating composition 
and then tbe cap 1 h critnped onto th fuse The cap 
with the attached fuse Is inserted in the charge to 
be fired which when placed ltt flu bur hole and 
lampe d Is ready for firing The end of the fuse he 
lighted and the fire bums down the pewd r core until 
It streams against the detonating composition which 
then detonates and causes the detonation of the ex 
plosive with whlrh it la in contait 

It has boon found at the PIltHburg testing station 
that fhe flame which rushes out from a fuse when it 
is Ignited at the mouth of a bon hole will Ignite an 
e xploMlve mixture of mine gas and ulr 1 herefore 
fuse should not be iwed either alone or wllh detona 
tors In fle ry mines 

The pint tie a of filling the fuse to the detonator Is 
common In quairies tunnels and mines tbit aic not 
gaseous Accordingly It is customary to make both 
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CRIMPING DETONATOR 05 FUSS DETONATORS AND ELECTRIC DE'TONATORS 


kind* of Tom moat used are hemp fuse, oottoa fuss, 
•Ingle-tape tom, daub1+tepe fuee, triple-tape fuse 
Whgn- one end of a fuse of any variety to lighted 
the pem ter dor* fetmm trtowly alone the ftp* UH at 
laat the flame rnshea tort; at the farther e&4 Mad, tf 
It tombed a charge of ppwdd* seto Tt off LUtoavAd. 
tea threw* off flamea wbafl lighted, afcd hence th* urn 
of tea m a fMdeae M&mmm t «d recommended 
Phaa jtentfl b e gg ma^ ^d ftdWd be ** *** » eon. 


•tiff from oold. ao aa to crack the fuse; or the fuse 
ttqy be injured by robbing against tbe rough surfaces 
«f the rock. In cutting the foe* and in fitting it into 
ptaoe, cars ffluet be taken tlpt tbe powder core does 
not run out from the ted for that might cause a 
tttoflfe. 

Detonator* (which are atoe calM blasting caps and 
aometitodd are called exploder s though the tost term 
applies to any meant of producing an exnloston and 
therefore is not commended here) consist of copper 


detonators and fuses In standard sires so that the 
fuse may easily slip down within the mouth of the 
detonator and yet make a neat fit within It 
By the use of electric detonators (also called elec 
trie fuses) the dangers that are common In the use 
of squib* or fuse In gaseous coal mines are avoided 
These electric detonators sre slmnlv ordinary detona 
tors that have been fitted with r means of firing 
them by the electric current This I* done by Insert 
lng within them two copper wires Joined at the inner 
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ttulH by an extremely fine platinum or otter high re 
slstaacn wire which like the carbon filament in tbe 
ordinary lncandi scent lamp becomes lit atid till It 
Blown when an electric current la patted through It 
Thin wire known as the bridge la placid above the 
detonating compoaltlon and is surrounded by gun 
cotton or loose fulminate The sparo above it and 
the mouth of the capsule an then filled and closed by 
means of a plug of aulplmr or other waterproof com 
iKMltlnn which Is poured In while soft The copper 
wires pass through thu plug and arc long enough to 
extend outside the capsule I In sc outer ends arc 
called the lega or wires of I Ik cl etrlc detonator Al 
though the copper wires an hire within the clcctilc 
detonator the 1 gs outside aie covered with an In 
sulalliig wiapplng These legs arc made of different 
lengths In order to suit different depths of hore holes 
Iht charge of d tonatlng composition differs In the 
different grad s of tie etrlc detonator* no as to gjvu 
dlffeicnt Htnngths 

In loading bore holes electric detonators aie placed 
In the charge jinet an el tonntors with fuse are and the 
Imre holes are tamiied In a similar innnner To fire 
Ih charge the legs of th iletonnl r are connect el 
by leading wucs tr an ik trie device nt a eeaf elite 
lance and fiom It the euiunt Is sent to fire tho blast 
No (lame eun escape from the bore hole duilng the 
firing for the tamping fills the hole completely and 
lienee blasting In goscotyi min <c Is male much safer 

Only elec tile detonators m mud nt Ihi I’lttsbuig 
testing station In the tests of explosives ror use in 
mine h 

What are rail el delay net ton chi til < X| lode rs 01 
detonators aie new h lag offered fot use where a 
number cf htles in 1 i be 111 el at one but so that 
the barge r maj xpted cue aft r another Hits Is 
done by | lac lug n pi e of fuse ni othei d \tee In the 
eleelrle detonator 1ctween the d tonatlng composition 
and th l ridge and Inclosing til whole so that th 
Hamc may not <*eeai< from th blust hoi In th 
present stal of kuowledg this pinctlce is not com 
mended for mu In coal mines 

N ver nltc lilt t to ]lek out uny of the (oni|iositloi 
I»o not dioi them er stilke the in till nt ly against 
anv hard body Do not la> them in th giounel where 
they may Ik stept d on Do not step on them fn 
crimping lake the git ate st car not to sqm in III 
composition and neve l i limp with th 1 Ih forthei 
Is enough composition in one of th s small tapsulis 
to blow a mans head ei|s h Huy should b stired 
lu a diy pine e and in a building ftjait fr m any oth r 
isplosh s They should u v i b muled Into a mine 
with olhei e splosh s and th y should never be plaice! 
In a mine near other explosives except in Imre holes 
When eairled oi shliped they should be packed flimly 
with a quintlty f lastl material such ich felt or 
the tolled 1 gs ef Hit ileetrlc ditonatois about them 
and th y six uld net li expos d to h«at blows or 
shocks of any kind 

In a rM.nl mini i of Powe i Mr H H lay lor gives 
a detailed el script Ion of lour IN (Hill hoi sc pe'we i ic 
attlim tuibines of the v rtlealbhaft single nenne r In 
ward flow l raw Is type oi e tated under a r. foot bead 
at 4(M> n I M with an emilelliy of HJ |er lent The 
till bines ar for the Clieut Western lowei C oiupany s 
station in the hi attic i Klver Ornvlllt California. it 
Is only within the last f w years that the r action type 
cf • u i til in lias h in used for h ads of ocer 100 feet 
the Impulse or 1 e Item wheel lacing hitherto been used 
almost is lmehclv for imh h ads The turbines and 
guv mlng an aialus wtie lual t> the I P Moirlsln 
S (r Ptitlade Iptiln the runnel or s|M till bi m/e runs In 
j a caststeeI voluts casing end the water Is delivered 
I to the runnel through casts! I ucoiabl guide \ anew 
spaced round the pcrlphc-tj if the runner The gov 
I ernoi Hltuated near the alt mator controls the gnlde- 
vaues by oil pitssuit and tl t 1| Ing 1 b made large 
| Sf that I he tmita of the oil inav lie overcome In a 
v ry small in re me nt of time The whole operating 
J mechanism la so sensitive that the guide vanes begin 

J io iqoic before Uu spesd of the turbine has carlod 
t ire than Vt |ec cent fiom the normal The normal 
11 ensure of the water In the wheel casing is 220 
t l ut ds pel square Inrli and tlu stool casing was tested 
to tin p aids Thi weight of the runner vertical shaft 
and (he rotating field system or the 1000fl*kllowatt 
alternator Is 14 000 founds and this is tarried bv 
an oil thrust bearing The bcailng consists of an up 
pet and lown disk tho former connected to the shaft 
lie tween the disks there Ih an annular e hatnber Into 
which oil is purajed nt a pi manic of _ 0 pounds per 
square ln< h The oil Is i ooh d by wate r pi] lug in 
the tfflelen y tests the column of the water delivered 
to each turbine under varans conditions of load was 
determined by taking tmverses with I Itot tubes ta 
the penstock llie Pitet t ibes were carefully call 
brated by ehceklng against a weir at Niagara Falla 
The pressure head was deteimlucd by taking the aver 
age of the readings of eight plenum ter tubes < on nee ted 
to Ight oqui distant points on the c ireumference of 
the penstock Tbe efficient les under a 420 foot head 
and 14QUO horsepower were as follows No 1 87 per 


cent at 87 per cent load, No i 87 per rent at 99 par 
cent load No 2 88 2 per cent at 83 per oent load, 
No 4 89 per tent at 410 per cent load 


ctook place which broke op the CeKie (ora of gprsrt b 
ment and established that Of Home —The Architect 
and Contract Reporter 


SCIENCE NOTES 

Applied science has already made some rontrlbu 
tiona to American education and civilisation and so 
far aa its use In the schoolroom Is concerned applied 
science as an educative agency Is not exceeded In 
value by any other instrumentality Its very general 
acceptance by teachers and students in our leading 
educational Institutions does not prove Its value but 
docs prove that Its value Is being appreciated 

A new lecture experiment cm the pressure of light 
has been devised by A Aincrlo He uses a cylinder 
about t centimeters In diameter and 1 centimeter 
high made from a sheet of thin Al blackened with 
Indian Ink and coveted with a thin layer of trans 
parent varnish tho allk fiber by which the cylinder 
Is suspc nded Ilea In the prolongation of the axis The 
miipoit of the ahem bent mateital being a good con 
due tot of h at causes a diminution of the radinmet 
ilc tff it owing to thp small difference of tempera 
lure between Its two faciR the distribution of the 
eueigy of the Incident beam may be asymmotrlc with 
out causing Inconvenience since all the radlomttilc 
actions converge toward the center and lastly tho 
thin layer of varnish temoves the objection that tho 
radiometric effect destroys the light pressure effect 

On his second li vaslon of Britain In B C f I Julius 
ftrsai sailed up Southampton Water and after a 
sturdy resistance by the Britons took and destroyed 
Trisanton hut beyond that Ca-sar seemed to have 
done little by his second Invasion savo to extract at 
the lolnt or the Hword a piomlsi from the Britons 
to lecognlzc thi power of Rome by an annual pay 
ment and u|xin this he withdrew To avotd a ripe 
titlon of this attack the Britons reestablished their 
capital twelve miles farther up the rlvor Itchcn mar 
the ancient oppldum known as Cirr Owenl now 
Rt (athcilues HIM Here In the valley of the Itchcn 
they built their n w capital which they called lame- 
lot and elected a reyal jalan where stand the ruins 
of Wallescy or WolvesU y I glare at Winchester To 
protect the month of the ltchen they constructed a 
gr at defensive work at *Woolston conslde rable tra we 
of whl h are still quite evident and where within th 
last f w yi one n markable dlseovc i log of bronsc tm 
lie mints and Celtic eoins have teen made This camp 
was II fined to in the account of the Invasion of Aulun 
I lautlus In tho year 43 A I) as < Tr Belts or Byris 
or D ip which was corrupted today Into Pear Tree 
arc in Thp Homan station of Clauscntnm later bo 
came the seat of the Homan power In this district 
and it remained a city till tbe end of the Saxon period 
Winchester continued to Is thi (eltir capital till the 
more thorough and iff dice invasion of Vespasian 



TRADE NOTES AND TORMUUB. 

Volatile Oopal Varnish .—a Copal, 60 parts, ether, 
10 parta, alcohol 60 parts oil of turpentine, 40 parte, 
ft (opal 10 parta acetone JO parta alcohol 30 partA 
Distill at 128 deg k whereby the acetone, which 
proves very serviceable as a solvent or the copal will 
be nearly all recovered, the copal remaining in gain 
Uon in the alrohol 

A Dull Copper Arouse (J Rhein) - Rub umber 
graphite and a quantity of copper bronse to g brown 
paint with siccative and coat the object with it com 
plPteiy using a fine bristle brush Shade the railed 
portions immediately with .copper bronse, and glass, 
when dry with spirit lacquer The bronso will be 
cpmewhat lighter In tone tr it is dried after the first 
coat of brown then coated with copal lacquer con 
tainlng little oil and btonsed dried and glased aa 
previously directed In rubbing up the brown color. 
It is we II to add a few drops of turpentine oil from 
time to time aa the siccative dries very rapidly 

Fine Copper Brans. (I Rhein) —Cost the object 
with topal lacquer and bronse with a mixture of a 
quantity of copper bronse with some graphite and 
umber When dry coat with dilute brown apirlt lac¬ 
quer touch the raised portions with a copal lacquer 
containing but little oil using a btlatle brush then 
bronso again with copper bronze The bronse dust 
w hkh falls Into the hollows and t revlces muat he re¬ 
moved with n clean hair brush and the purpose of tbe 
spirit lacquer Is to make this possible Finally glue 
with blown or reddish brown spirit lacquer All 
t lourlngB unless directions are given to the contrary 
should he allowed to dry slowly* 


Colored Copying Pencil. — Red Dissolve 65 parts 
«l ponceau red in 200 parta of shellac eoep solution 
Iv heating and add 2 parts powdued tragaranth 4 
tails of albumlne dissolved In 12 parts of water fetlr 
Into this (olored paste 120 parta of cinnabar (ver 
mill n) mass and constantly stirring evaporate it 
In a water bath at a temperature or 50 deg R (144 
deg f ) until it la of such consistency u to be capable 
of being pressed into sticky, J Shellac soap solution is 
made as follows 1* dissolved In 00 


parts of 


shellac dissolved 

by saponification 
oil, with 
tbe finest 
And pul 
blue 



through a fine % 

part of indigo caB, degifed 

consistency in a F (Milori 

blue mass consists of H part mlhnPblue and 6 parts 
of th flmst washed kaolin both substances ground 
at solute ly fine in a wet mill dried and pulverised 
a Idlng before grinding 0 5 part of Engliah sulphuric 
arid ) Black U parte ponceau red. 16 parte aniline 
blue soluble In water and 1 part of pulverised traga 
canth together with 1 part finest*albumin* dissolved 
In I parte water, and then filtered, are dissolved tn 
80 pans of hot water and to the concentrated solution 
(0 parte of ftaaly ground fat clay 8 parta indigo ear 
mine and 3 parts of Chinee* India ink added The 
mass most ha pressed several times and the sulphate 
of soda removed * 
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